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ABACORN RESOURCES INC.

Bingo and Peso Properties
Vancouver Island, British Columbia

1. INTRODUCTION

The owner of the property, Abacorn Resources Inc., has contracted
NVC Engineering Itd. to carry out geological, geochemical and gecphysical
evaluation of the property's potential. The exploration work, which con-
sisted of linecutting, geological mapping, geochemical soil survey, magnetic

and VLF-EM surveys, commenced in November 1987.

To cover the whole area of interest, the Squeak claim was located
as part of the program.

During the late part of December, and through Janvary, frequent
snowfalls impeded the program, making soil sampling very difficult, Logging
on the Peso claims also interfered with the program. Part of the grid
constructed on this claim has subsequently thus been destroyed.

D. Cukor, Geologist, was in charge of the field program. James
Wieck, Geologist, carried out part of the geological mapping and geophysical
surveys. Overall supervision was by V. Cukor, P. Eng.

The program covered two separate claim groups: the Bingo Group and
the Peso Claims, located about 2.5 kilometres apart. Although the area saw
same exploration in the past, the work done by NVC Engineering Ltd. was a
grass root program. A total of $82,000 was spent,

The location of the ICP for the Bingo claim was found to be fairly
accurate, in comparison to the staking record, however the location on the
map for the ICP for the Bango claim differs considerably from its real

position in the field. Thus the Squeak claim had been located during the

program to cover the area of interest.

- X
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REVIEW

2.1 SUMMARY and CONCTUSIONS

The Bingo property is dnderlain by metasediments of the Leech
River Formation and metadiorite of the Wark Gneiss Formation, and the
Peso claim geology is mostly represented by the Jurassic Bonanza Group.
The San Juan and Survey Mountain faults are the major structural
elements in the area and they are mainly responsible for today's
distribution of geological units. The Survey Mountain fault also appears
to have provided the environment for emplacement of gold mineralization
on the Bingo property. The graphitic, silicified shears were indeed
found elsewhere to enhance precipitation of gold and produce extra-
ordinary rich gold mines. The Survey Mountain fault is just such a
zone, 3 - 30 metres wide, and limited sampling (soil and rock) indicated
the presence of gold. One of the samples (JW - 6) assayed as high as
.28 oz/t gold and .3 oz/t silver. This entire zone should be further
explored in great detail.

On the Peso claim there is a presence of widespread pyrite minerali-
zation in sheared volcanics. The pyrite content in such localities
reaches up to 20%; numerous samples assayed between .0l and .07 oz/t
gold and .1 to .2 oz/t silver. This claim represents another valuable

target and warrants further detailed exploratory work.

2.2  RECOMMENDATIONS

The Bingo-Peso properties definitely warrant further work, which

should be carried out in two stages.

g engineering ltd
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2.2 RBEOOMMENDATIONS (Cont'd)

During the first stage on the Bingo claim grid lines, spaced at
50 metres, should be interpolated between existing lines over the
graphitic shear in the omtact zone between the intrusive and metasedi-
ments. These lines should be about 600 metres long. This newly
constructed grid and the equivalent portion of the old grid'should then
be so0il sampled at 25 metre intervals. The entire contact zone
should be geologically mapped in great detail. Where overburden
covered, it should be trenched by backhoe and rocks extensively
sampled. Special attention should be given to the area of sample JW - 6.

On the Peso claim the entire grid should be soil sampled at 50
metre intervals. The localities of all rock samples (collected during
the last program) should be hoe trenched, mapped in detail and
extensively sampled.

The second stage should be contingent on the results of the first
stage. If positive results are achieved, the second stage should

diamond drill test all areas of interest. It is estimated that about

3,000 feet of B.Q. drilling should be sufficient for that purpose,

g enginesring Uid.




2.3 COST ESTIMATE

Stage 1
Linecutting (Bingo), 15 km

Soil sampling (Bingo-Peso) 700 @ $8 ea.
Trenching (hoe: 50 hrs. @ $600)
Sampling, mapping
Assays
Data campilation, Report
Contingencies
Stage 1 Budget

Stage 2
Diamond drilling, 3,000 @ $25 ea.

Bulldozer Support

Geological Supervision
Assays, 300 samples @ $15 ea.
Mobilization, demobilization
Data compilation, Report
Contingencies

Stage 2 Budget

Summary of Estimated Costs

Stage 1 $ 77,600
Stage 2 124,500

Total Estimated Budget $ 202,100

E engineering lid,
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$ 5,000
5,600
30,000
12,000
10,000
10,000

5,000

$ 77,600

$ 75,000
5,000
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4,500
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12,000
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BINGO-PESO PROPERTIES
Location Map
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3. FROPERTY

3.1 IOCATION

The properties are located about 15 km west of Shawnigan Lake on
the southern part of Vancouver Island, and about 40 km northwest of
Victoria, B. C.

The property is located in the Victoria Mining Divisioﬁ, on NTS
Sheet 92 B - 12 W. The centre of the Bingo group is at the north
latitude 48° 36' and west longitude 123° 51', The Peso claim is located

at approximate latitude 48° 38' N and longitude 123° 50°'.

3.2 ACCESS

The access to the property area is provided by the all weather
Port Renfrew road from Shawnigan Lake. Low quality logging roads
provide 4 x 4 access to various parts of the claims.

The best accamodation is provided in Duncan, B. C. at a distance
of 45 km from the property. This is also a good supply centre for

field necessities and for machinery contracting.

3.3 CLAIMS

The property consists of two separate non-contiguous groups:

Bingo Group

Claim Name No. Units Record No. Anniversary Date
BINGO 20 1953 June 26, 1987
BANGO 15 1972 June 29, 1987
SQUEAK 20 2074 February 4, 1988

g engineering itd.
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3.3 CIAIMS {Cont'd)
Peso Group
Claim Name No. Units Record No. Anniversary Date
PESO 12 1971 June 29, 1987

The Bingo, Bango and Peso claims were acquired by the Company fram
Ruza Resources Ltd., while the Squeak claim was located during the pro-

gram.

3.4 TOPOGRAPHY and CLIMATE

The Bingo, Bango and Squeak claims are located on the peaks to the
west of Mt. Lazar, its southwest slopes and the Weeks Lake Valley.
Elevations are between 520 m and 820 m above sea level, for a total
relief of 300 m. The topography is varied: wvirtually flat in the
valley and on the plateau on top of the hill. The side hill is moderately
steep, transected by deeply carved and steep sided gullies.

The vegetation on the claims is second growth timber. The regene-
rating farest is thickest and tallest in the valley with the trees up
to 10 m in height. On the hilltop the trees are 1.5 metres in height
on average. Old logging slash covers most of the property.

The Peso claim covers ground between the Koksilah River bottam over
the ridge to the south and down into the valley of a creek which is a
tributary of the Koksilah. The claim is situated between 220 and 550 m
above sea level, for a total relief of 330 m. The north~facing slope

of the Koksilah River valley is steep to very steep. In same places

ﬁ engineering ltd.
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3.4 TOPOGRAPHY and CLIMATE (Cont'd)

slopes are nearly cliffs. The ridge top is relatively flat and the
south slope is moderate.

The vegetation on the Peso claim varies; some areas are forested
by first growth (parts of these areas are under active logging), same
by regenerating second growth. Much of the claim is covered,By fresh
logging slash.

Climate of the Bingo-Peso properties is fairly typical for the
West Coast. The summers are usually hot and relatively dry. Atmos-
pheric precipitation is high in the other seasons. Winters are cool
to moderately cold with variable amounts of snowfall year to year.
The tops of the hills, made bare by logging, are subject to fairly
high winds during winter storms. The generally moderate climate and
high precipitation are condusive to fast vegetation growth.

Timber and water for exploration purposes is available on the

property.

E engtneering ltd,
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4. HISTORY

Placer gold was discovered on the southern part of Vancouver Island
around 1864, first on the Leech River and then on the Socke, San Juan,
Sarbrio and Jordan Rivers and Meadow and Floodwood Creeks. Subsequent
production was carried out on several locations, but the records were
poorly kept.

The potential for the presence of the lode gold deposits was
mentioned for the first time in GSC Memoir 96, H, C. Cooke in 1917. A number
of gold showings were discovered in the area since; the most pramising to
date is the Valentine Mountain deposit of Valentine Gold Corporation,
located about 6 km southwest of the Squeak claim. On that property narraow
quartz veins were reported to contain free gold; one of the veins assayed
34.95 oz/ton Au. over 17 cm width. Visible gold was also reported from the
drill core.

The area now covered by the Bingo and Peso claims was explored in
the past to only a very limited extent. Prior to 1987 no ground survey was
carried out on the Bingo group. However, in 1981 Gulf Minerals, Canada Ltd.
held a large block of claims to the southeast, and completed a Dighem
airborne EM survey. A large, northwest striking conductor, outlined on
these claims, extended alsoc over the area, now covered by the Bingo group.,
No follow-up work was carried out and the claims were allowed to lapse.

The earliest recorded exploration and development in the area of
the Peso relates to the Robertson Crown Grant; immediately to the northeast
of the Peso claim boundary (see L 48 G on the Claim Map), Silver bearing
rocks were discovered in the bed of the Koksilah River by Robertson in

1865 prior to the acquisition of the claim in 1880,

ﬂ engineering lid.
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4. HISTORY (Cont'd)

By 1917 approximately 250 feet of drifting was campleted on the
Robertson Crown Grant. Workings consisted of an upper and lower adit driven
on two steeply dipping sheared vein structures trending roughly northeast
and ranging in width from 18 inches to 4 feet. The same year a prospecting
trench was completed 200 feet above the level of the Koksilah River.

Mineralization in these sheared veins consisted of disseminated
argentiferous galena and sphalerite in small seams or lenses (BCDM MMAR,
1917). Samples of ore material collected in 1928 fram the lowest dumpsite
produced assays of 0.4 oz/ton silver, 2.6% lead and 7% zinc (BCDM MMAR, 1928).

In 1978 the Peso and surrounding ground was held by the Union
Miniere Explorations and Mining Corporation Ltd. The same year a recon-
naissance scale geochemical survey outlined several irregular but roughly
north trending lead and zinc soil anomalies in the central area of the Peso
claim,

In 1985 Imperial Metals Ltd. conducted a reconnaissance silt sampling
program on the north and south forks of the Koksilah River to the east
(downstream) from the Peso claim. The survey reconfirmed the anamalous
concentrations of gold on the north fork of the Koksilah, suggesting a local

source for the gold in the area of the Peso claim (Assessment Report #14528).

g engineering ltd,
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GEOLOGY

5.1 REGIONAL GROLOGY

Three major lithostratigraphic regions mest in the property area,
separated by regional fault zones. These regions include the Northern
Insular Belt, the Inner Pacific Belt and the OCuter Pacific Belt, brought

together in the Late Mesozoic to Early Tertiary ages by a combination of

strike slip and thrust faulting.

The major east/west trending San Juan Fault separates the Peso
claim area from the rest of the property. This major structural line-

ament trends from Mount Todd eastward to Cobble Hill. The Peso claim,
lying north of the fault, is underlain by pillow basalts, breccia tuffs,
and, in some flows of the Karmutsen formation, overlying the Bonanza
tuffs and flows.

The Bingo group of claims lie south of the San Juan Fault and are
located along the northwest portion of the Survey Mountain Fault which
separates the Inner Pacific and Insular geological belts. This fault
appears as a major northwest trending structural unconformity separating
the highly deformed cherts, argillites and volcanic units of the Leach

River Formation from the diorite, gneissic metadiorite and amphibolite

associated with the Wark Gneiss complex,

g engineering lid,
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5.2 YLOCAL GFOLOGY

Geology on the Bingo property consists of two main rock assemblages.
Chloritized diorite and gneissic diorite of the Wark Gneissic Camplex
outcrop in the northern half of the property while well foliated chlorite
sericite schist, sheared argillite, chert and volcanic sediments of the
Leech River Formation are found outcropping in the southern ﬁalf (see

Figure 5).

The Survey Mountain Fault separates the Wark Gneiss and the Leech
River Formation. This fault was found actually to be a fault zone,
almost 300 m wide at its widest, striking approximately 130° and dipping
near vertically. The zone consists of several large graphitic shears
and faults, three main ones, all hosted by the volcanic units of the
ILeech River Formation. These structures are well exposed in numerous
roadcuts and can be traced for several hundreds of metres along strike
through the fault scarp on the eastern half of the Bingo property. The
steep inclination of these faults and shears, repetitive bedding and
structural features observed in chert, pelitic and volcanic schists
suggest that theWark Gneiss was upthrust with respect to the sediments
of the Leech River Formation,

Of the three main structures aforementioned, the most praminent
one is the active thrust of the Survey Mountain Fault. It forms a
prominent ridge that breaks the western slope of the fault scarp
trending north along the centre of the claim group. This fault is
surrounded on both sides by silicified graphite schist and light
green sheared lapilli tuff. These units are crossbut by numerous

discordant slightly oxidized calc-silicate stringers.

g enginsering itd.
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5.2 IOCAL GEIOLOGY ({(Cont'd)

Geology of the Peso claim consists almost exclusively of the

Bonanza Group volcanics except for the northern boundary of the claim,

where the Karmutzen Volcanics to the north are brought into fault contact

with the Bonanza Group to the south.

Outcrops of the Bonanza Group volcanics consist of basalﬁic and
rhyolitic tuff, breccia and resistive Flows of silicified vesicular
basalt. These rocks have been intruded along regional bedding planes
by a shallow southeast dipping dioritic sill approximately 25 metres in
thickness. Sill intrusive rocks consist of fine to medium grained
chloritized diorite and porphyritic diorite.

The main fault bounding the Karmutsen Formation from the Bonanza
Group splays into at least two subsidiary faults which trend southwest
fram the main zone and cut upward through the hillside forming slight
topographic depressions in the centre of the plateau at the centre of
the claim.

The main fault zone is composed of several distinct shears exposed
in road cuts over a width of approximately 50 metres. These shears
generally contain rocks that are heavily fractured, well oxidized and
contain numerocus anastomosing shears.

Mineralization on the Peso property is associated with shear and
fault structures and cusists of finely disseminated pyrite in clay
altered, silicified gouge and fine to medium grained disseminations
of euhedral pyrite, chalcopyrite and sphalerite in the well fractured,

oxidized basalts and basaltic breccia.

ﬁ engineering ltd.
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5.2 LOCAL GEOLOGY (Cont'd)

The centre of the main fault contains an antiformal drag structure
along the hanging wall {north) side of the break. This structure is well
exposed in road cuts below the west side of the fault scarp and is
defined in semi-competent retrograde graphitic schist layered with
moderately to heavily oxidized vuggy quartz stringers. |

A less active (possibly dormant) subsidiary shear 50 metres to the
north of the main thrust zone consists of a 10 to 20 metre wide zone of
alternating silicified graphitic schist, graphitic schist, sheared
argillite and minor chloritic schist. This same sequence of units is
also repeated approximately 75 to 100 metres south of the main thrust in
outcrop exposed along the roadside.

Toward the centre of the subsidiary shear to the north a laxge ir-
regular network of stained and oxidized quartz stringers and veins appear
to have been injected into a zone of brecciation within graphitic units.

Mineralization associated with these structures consists of minor
amounts of pyrite commonly replaced by limonite and hematite in associa-
tion with chlorite contained in fractures adjacent to silicified
stringers and fractures containing fine druzy euhedral pyrite in graphitic
schist.

The Peso claim is located approximately 2 kilometres north of the
Bingo and Bango claims, immediately west of the Robertson Crown Granted
mineral claim (Lot No. 48G). The western portion of the claim consists

of a low lying plateau that terminates in a ridge toward the eastern

boundary of the claim.

ﬂ engineering lid
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5.3 MINERALIZATION

Gold lode exploration on the properties within the Leech River
Complex were so far geared toward the quartz veins in the metasediments
and metavolcanics. These mostly represent metamorphic "sweats" with gold
usually present in the zones rich in pyrite, pyrrhotite and/or arseno-
pyrite. Such mineralization type seems to be prevalentcrlthe Peso claim
found in and associated with major shears. Presence of copper-zinc-
silver mineralization in quartz veins is also possible.

In the Leech River Complex very little or no attention was given
to carbon and/or graphite zones as potential gold precipitants. The
significance of carbon-graphite gold lodes was well established in
Witwatersrand in South Africa and in the gold deposit of Carlin, Nevada.

The graphitic shear zone mapped at 3 - 30 metre widths on the Bingo
claims could indeed represent g gdld reducing media which could pre-
cipitate gold remobilized during the regional metamorphism process.

The presence of gold in this particular structure has been established
by both geochemical soil sampling and limited rock sampling (the best
sample assayed .280 oz/t gold and .30 oz/t silver.

Rock samples taken on the Bingo claims and Peso claim returned the

following values:

Bingo Claims

Sample § Au. oz/t Ag. oz/t Cu. % Pb. % Zn. %
JW-01 .008 .13 .009 017 L011
JW-02 .010 .16 .007 037 .006
JW-03 .008 .07 .007 . 006 .004
JW-04 .003 .05 .004 .005 003
JW-05 .007 .14 .007 .007 .009
JW-06 .280 .30 .0l0 .005 .007
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5.3 MINERALIZATION (Cont'd)

Bingo Claims (Cont'd)

Sample # Au, oz/t Ag. oz/t Cu. % Pb. % Zn. %

JW-07 .002 .06 .006 .005 .003

JW-08 .002 .05 .005 .004 .005

JW-09 .002 .08 .009 .009 .007

JW-10 .002 .08 .004 .004 +003

JW-11 .002 .05 .003 .003 .003
Peso CLaim

PIW-12 .002 .07 .004 .007 .011
PJW-13 .050 .15 .006 .011 .016
POW-14 .016 .14 .007 .005 .010
POW-15 .072 .24 .005 .007 .011
PIW-16 .014 .28 .007 015 .011
PIW-17 .074 .30 .014 .018 .088
PJW-18 .014 .27 .009 .007 .006
PJW-19 .074 .28 .010 .009 .010
*PIW-12 .002 .16 .003 .005 .004
*Sample rerun

The sample locations are shown on the Local Geology Plans (Figures
5 and 6) and description of individual samples is given in the Appendix

A, All assay certificates are appended in Appendix B.

g engineering Iid.
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6. GEOCHEMICAL SURVEY

A total of 339 soil samples were collected on the Bingo group and
73 samples were taken on the Peso claim. Samples were collected along the

cut and surveyed grid lines. Extensive snowfall caused the suspension of the
geochemical survey on the Peso claim after completion of sampling over only
a small portion of the claim area. Subsequently this portion of.the grid
had been greatly obliterated by the logging operations in January 1988.

Soil samples were taken from the B horizon wherever a good soil
development was encountered., General Testing of Vancouver processed all
samples by drying, screening tc -50 mesh and producing the metallic bead
by fire assay. This bead was crushed, dissolved in aqua regia and assayed
for gold and silver by atomic absorption.

Geochemical gold assays produced several areas of decisively
anomalous results on the Bingo group of claims. Most of the ancmalies are
encountered over the contact zone between intrusive and metasediments and a
nuber of highly anomalous readings appear to be associated with the
graphitic and silicified shear (see Figures 7 and 8).

Silver results seem to be somewhat erratic, and are scattered over
the whole grid area. On the average, it appears that the background for silver is
fairly low in the general area of the Bingo group as well as in the surveyed
part of the Peso claim.

The future exploration program should definitely include the construc-
tion of fill in grid lines on the Bingo claims and resampling of the area of

interest (the entire contact zone) at 25 m spacing. The entire Peso grid

should be geochemically sampled at 50 m intervals.

g engineering ltd.
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7. GFOPHYSICAL SURVEYS

These consisted of Ground Magnetic and VLF-EM surveys, The
Magnetic and VLF surveys were run simultaneocusly, both utilizing the
Scintrex IGS-II system.

The part of the system dedicated to magnetics utilizes two console
units, one set up as the base station, the other as the portable‘unit, and
two similar proton precession sensors measuring total magnetic field.

The base station and field unit are time synchronized so that the back-
ground field, diurnal variations and micro pulsations can be filtered fram
the data. The base station was programmed to measure the field and record
the readings at five second intervals.

The VLF unit was set up to receive signals from two stations:

NKL Seattle, Washington, 24.8 KHz and NPM Lualualei, Hawaii, 23.4 Kiz,
measuring the horizontal field strength and the inphase and out-of-phase

or quadrature components of the vertical field. The instrument uses a three
coll system, one horizontal and two vertical coils, all at 90° angles to
each other. The system is set to autamatically adjust for topegraphical

shadowing of signals.

7.1 MAGNETIC SURVEY

On both the Bingo and Peso claims the survey was done on a precut
grid with 100 metre spaced lines and 25 metre stations. ' Readings
are shown on two 1:5,000 plans (see Figures 9 and 10). Relative
readings shown on the plans were arrived at by deducting 55,700 gammas

fram the corrected total magnetic field values.

The magnetic relief on the Bingo claims grid is generally low.

' g engineering itd,
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7.1 MAGNETIC SURVEY (Cont'q)

Prior to the survey it was expected that the part of the pbroperty under-

lain by fhetasediments would show considerably lower readings than the

area underlain by the intrusive. However, the survey data are fairly

flat with only several small areas with the relative readings of over

If any structural trends are indicated, they show an
almost east/west orientation which also does not conform to the general

orientation of the geological structures.

Ground magnetics responded much better on the Peso claim, Total

magnetic relief ig nearly 2700 gammas. The intrusive is quite clearly

delineated with values of over 1000 ganmas in géneral associated with

it. The highest and the lowest, values, however, seem to be associated

with shears, The highest value, at 2+00 W, BL is about 125 m south of

the mineralized shear where sample PIW 12 ang POW 13 (.05 oz/t Au.)

were taken. The lowest is associated with the most northerly of the

shears which trend at 65°.

The magnetic pattern follows the lithostratigraphic trend most
closely in the southwestern portion of the map area,

where faulting and
shearing was not observed,

g engineering ltd.
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7.2 VLI-FM SURVEY

Cn both the Bingo property and the Peso claim the VLF-EM Survey
was run utilizing two stations, Seattle and Hawaii. The Hawaii data
did not reveal any significant conductors on either property, as was
to be expected since the structures run at roughly 90° to the direction
to Hawaii, Thus, the Hawaii plots have been omitted from this Report.

The survey for Seattle on the Bingo properties is presented as a
trace of the conductors (see Figure 11). The three conductors occupying
the centre of the plot correspond directly with the known shear zones
of the Survey Mountain Fault. As expected, the graphitic shear zones,
which host the target quartz veins, act as excellent conductors and
their alignment is optimal for being picked up by the Seattle station.
The two southernmost conductors occur in areas of little outcrop and
shears could not have been picked up by geological mapping. However,
these two conductors are also significant since both traverse areas of
gold soil geochem anomalies, I8 + O0E, 2 + 00 S and L18 + 00 E,
7+ 0085 for one and L13 + 00 E, 7 + 50 S for the other.

The survey on the Peso claim did not reveal any significant
conductors. The shear zones are not graphitic and the sulphides are
fine grained and disseminated, thus the expected conductivity of the

targets is low. The data on this claim is presented as stacked profiles

(see Figure 12),

m
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STATEMENT OF COSTS ON THE ABACORN RESOURCES INC. PROJECT ON THE
PESO AND BINGO-BANGO-SQUEAK MINERAL CLAIMS:

Total expenditure on entire project: § 83,860.00

Since the projects were identical for both the Peso and the Bingo
Bango-Squeak properties, the expenditure toward the individual
properties is allocated according to property size:

Peso, 12 units

18% of total area, $ 15,094,80
Bingo-Bango-Squeak, 55 units

82% of total area, $§ 68,765,20

TOTAL COSTS, ¢ 83,860.00
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ABACORN RESQURCES ING,

Vancouver, B,C, March 5, 1988
Invoice # 523

FExploration program on the Binpo and Peso claims, Vancouver Island:

Stalking and recording Squeak Claim $ 4,800 X
Linecutting 442‘ 14,500 o
Geochemical soil samplingj&o’ssamples @ 12 _9.,9-66 ""0.4‘} —
Magnetic and electromagnetic surveys 17,5800
Geological mapping, rock sampling 8,500

" Assays 5,850
Equipment rental 8,550
Data correlation, preparing report, drafting etc. 12,000
Engineering, supervision, management 7,500

Total charges W :}9‘ 34‘?_ ‘}/
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CERTIFICATE

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

Vancouver, Province of British Columbia, DO HEREBY CERTIFY that:

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

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

3. I am a Registered Professional Engineer in the Geological
Section of the Association of Professional Engineers in the
Province of British Columbia, Registration No. 7444;

4, I have practiced my profession as a Geological Engineer for
the past twenty-five years in Rurope, North America and South
America in engineering geology, hydrcgeology and exploration
for base metals and precious metals;

5. I have personally supervised the work described in this Report
and have reviewed all available information on these properties;

6. I have no interest, direct or indirect, in the properties of
Abacorn Resources Inc., nor do I cxpect to receive anys

7. I hereby consent to the use of this Report, by Abacorn Resources
Inc., for organizing public financing.

"

March 9th, 1988 V. Cukor, P. Eng.
NVC ENGINEERING LTID.
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APPENDIX A

DESCRIPTIONS OF ROCK SAMPLES




ROCK SAMPLE DESCRIPTIONS: BINGO RANGO CLAIMS

Sample #
JW 01

Jw 02

JW 03

JW —~ 04

JW 05

JW 06

Jw 07
Jw 08

JW 09

JW 10

Jw 11

ﬂ engineering lid.

Description

light grey crystalline quartz stringer (approximately 4-5
cm thick) exposed in dark grey, fine chlorite sericite,
graphite schist.

rock chip sample of material exposed in road cut.

slightly oxidized, wvuggy crystalline quartz float.
grab sample of float from road side.

silicified shears in medium to fine grained (slightly
gneissic) fractured chloritized grancdiorite.
rock chip sample of material exposed in road cut.

discordant silicified tension fracture exposed in fine
grained phyllitic chlorite sericite schist.

lightly stained and oxidized.

rock chip sample of material exposed in road cut.

irregular discordant quartz stringers exposed in well
foliated layered chlorite sericite and graphite schist.
rock chip sample of material exposed in road cut.

irregular yellowish quartz stringers in brecciated graphitic
schist,

rock chip sample of material exposed in road cut.

sample taken over 2 metre interval.

dark grey to black, fine grained, graphitic schist;
gossanous on weathered surface.
rock chip sample of material exposed in road cut.

silicified contact dark grey to black graphitic schist
and light green chlorite schist.
rock chip sample of material exposed in road cut.

quartz stringers (tension fractures) in fine grained chlorite
serecite schist,

slightly gossanous in appearance.
rock chip sample of material exposed in road cut.

large irregular quartz stringers in sheared black argillite
and chlorite schist.

Vuggy appearance large quartz crystals, hematite, limonite
replacing pyrite.
rock chip sample of material exposed in road cut.

rusty exposure of graphitic chlorite sericite schist.
rock chip sample of material exposed in road cut.
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ROCK SAMPLE, DESCRIPTIONS: PESO CLAIMS

Sample #
POW 12

PJW 13
PJW 14

PJW 15

PJW 16
PJW 17

PJW 18

PJW 19

g engineering lid.

Description

oxidized subcrop consisting of fine to medium grained
brecciated basalt.

heavily oxidized along fractures; soil and talus dark
reddish brown.

fine to medium grained dissaminated euhedral pyrite up to
15%. .

grab sample of float.

fine grained chloritized brecciated vesicular basalt.
heavily fractured, oxidized.

fine to medium disseminated pyrite 15%.

dark green, fine to medium grained chloritized basalt.
fine disseminated euhedral pyrite 10%.
rock chip sample of material exposed in road cut.

green gossanous talus and soil sample.
sample of material exposed in road cut.

dark green brecciated basalt; irregular quartz carbonated
stringers.

fine disseminated euhedral pyrite up to 10%.

rock chip sample of material exposed in road cut.

light grey siliceous gouge with irregular anastamosing
chloritized stringers.

fire disseminated euhedral pyrite 10%.

rock chip sample of material exposed in road cut.

heavily oxidized and fractured basalt, adjacent to shear
zone.

rock chip sample of material exposed in road cut.

light grey silicified basalt adjacent to sheared contact
between diorite and basalt.

fine diseminated pyrite 10 - 15%,

rock chip sample of material exposed in road cut.
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CERTIFICATE OF ASSAY

SGS SUPERVISION SERVICES INC.
General Testing Laboratories Division

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

Date: March 3, 1988
F"e: 8802"2960

TO: N.V.C. ENGINEERING LTD.

304 - 1720 Barclay Street
Vancouver, B.C.

Telephone: (604) 254-1647 VoG 2Y1
Telex: 04-507514
We hereby certify that the following are the resulls of assays on: Ore
MARKED =2 SLYER Copper Lead Zinc XXXXAFXXXXXXARNX XXX
ozfst | oz/st oy | pb (%) | 7a (%)
JW - 01 0.008 0.13 0.009 0.017 0,011
JW- 02 0.010 0.16 0.007 0,037 0.006
JW - 03 0.008 0.07 0.007 0.006 0.004
JW - 04 0.003 0.05 0,004 0.005 0.003
JW - 05 0,007 0.14 0.007 0.007 0.009
JW - 06 0.280 0.30 0.010 0.005 0,003
JW - 07 0.002 0.06 0.006 0.005 0.003
JW - 08 0,002 0.05 0.005 0.004 0.005
JW - 09 0.002 0.08 0.009 0.009 0.007
JW - 10 0.002 0.08 0,004 0,004 0.003
JW - 11 0.002 0.05 0.003 0.003 0,003
PJW - 12 0.002 0.07 0.004 0.007 0.011
PJW - 13 0.050 0.15 0.006 0.011 0.016
PIW - 14 0.016 0.14 0.007 0.005 0.010
PJW - 15 0.072 0.24 0,005 0.007 0,011
PJW - 16 0.014 0.28 0,007 0,015 0.011
PJW - 17 0.074 0.30 0.014 0.018 0.088
PJW - 18 0.014 0.27 0.004 0.007 0.006
PJW - 19 0.074 0.28 0.010 0.009 0.010
LVIW - 20 0.002 0.16 0,003 0.005 0.004
NOTE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS. ON AEQUEST PULPS e _’D

AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR

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

- PROVINCIAL ASSAYER

Analytical and Consulting Chemisis, Bulk Cargo Specialists, Surveyors, 4napecrom Samplgrs, Weighers

MEMBER Amoncan Socisly For Tesling Materials ® The Amarican O Chemists Socity e Canadian Testing Assoclation
REFEREE AND OR OFFICIAL CHEMISTS FOR. Nalional Inatitute of Qilseed Producis & The Amarcan Od Chemists' Soclety

OFFICIAL WEIGHMASTERS FOR: Vancouvar Board OF Trade




CERTIFICATE OF ASSAY Date: ~February 17, 1988

L ie: 8801-2157
Jt@\ SGS SGS SUPERVISION SERVICES INC. File: =
- General Testing Laboratories Division
TO: N.V.C. ENGINEERING LTD
1001 East Pender Street, '
Vancouver, B.C., Canada. VEA 1W2 304 - 1720 Barclay Street
Telephone: (604) 254-1647 Vancouver, B.C,
] Telex: 04-507514 V6G 2Y1

_‘We hereby certify thal the foliowing are the results of assays on: ~ SOIL SAMPLES

n‘ GOLD SILVER

I MARKED 196986998 4.303900600¢9 8800000 ¢ XXXXXXXX)JXXXXXXXXX XXXXXX
- fu(ppm) Ag(ppm)
7%.L. E 22450 0.10 0.4
E 23450 0.13 0.5
B.L.#13 0+00 S 0.02 0.7
) 1+00 0.03 | 0.5 ¥
- 2+00 0.03 0.2 \
] 3+00 0,03 0.3 \\
l 4400 0.02 | 0.5 i
- 5+00 0.02 0.3 R N
6400 0.02 0.4 T
{ 7400 1.06 1.3 AN
- 8+00 0.41 0.7
9400 0.12 0.3 -
| 10400 0.08 0.5 |
'}#14 0+00 S 0.02 | 0.5
| 1+00 0.02 0.5
4400 0.02 0.7 .
] 5400 0.02 0.8
| 6+00 0.02 0.8 ;
| 7400 0.02 | 0.7
] 8400 0.02 0.8
9+00 0.03_|. 0.3
10400 0,03 0.4
1&18 1400 S B-2 6143 1.1
3+00 S B-2 (8.22 0.8
4400 S (14 0.4
} 6400 S B-2 |0.10 | 0.4
7400 S B-2 0.09. " 0.3
8+00 S B-2 0.02 0.4
] 9+00 0.02 0.4
| 10+00 0.03 0.3
-.#20 1400 S B-2 | 0.02 0.4
| 2400 $ B-2 |0.03 | 0.5
| 3400 S B-2 |0.03 0.5
T / conkinued on page 2 , ...,
-

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

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

g PROVINCIAL ASSAVER _

_ .
] Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Welghers

, MEMBER Amencan Society For Testing Matenials & The Amancan O Chenmists Soculy # Canadian Testing Assocalion
REFEREE AND OR OFFICIAL CHEMISTS FOR Natona! Instiuts ol Oisesd Products » The Amaiican Ol Chamisis' Socialy

OFFICIAL WEIGHMASTERS FOR: Vancouver Board Of Trade

—




CERTIFICATE OF ASSAY Date;"ebruary 17, 1988

| .
NS [SE5 S5GS SUPERVISION SERVICES INC. Flle: 8801-2157
~ General Testing Laboratories Division
1001 East Pender Street, TO: N.V.C. ENGINERING LTD .
Vancouver, 8.C., Canada. V6A 1W2
Telephone: (604) 254-1647 ( page 2 )
:I ' Telex: 04-507514
-‘(e hereby certily that the following are the results of assays on: Soil samples
d GOLD SILVER
MARKED XXXXXXAXNUXXXXXXXX KXXXXXXXXXIXXXXXXXX XXAUXXXAXPEXXXXKXXX
1 u (ppm) Ag(ppm)
1420 4400 S B-2 0.03 0.5
- 5¢00 S B-2 |0.06 0.3
6+00 S B-2 |0.02 0.3
. 7400 S B-2 |0.03 0.4 \
9+00 S B-2 |0.02 0.3 0
- 10400 S B-2 |0.03 | 0.3 \!
L§21 1400 S B-2 ]0.02 0.4 l
— 2400 S B-2 |0.02 0.5 o
4+00 S B-2 |0.02 0.5 IRy
N 5+00 S B-2 |0,02 0.8 SO
, 6400 S B-2 |0.03 0.8 N
7400 S B-2 | 0.02 0.7 .
s 9400 S B-2 |0.03 0.5 ;
10400 S B-2 | 0.06 0.5
]L#22 1400 8 0.02 0.7
2+00 0.02 0.3
- 3+00 0.02 0.4
| 4+00 0.02 0.7
5+00 0.02 0.8, o
. 6400 0.02 0.4 " -
_7+00 0.02 | 0,5
- 8+00 0.02°. | .0.8
i, 9+00 0,24 0.7
10+00 (q.oa 0.7,
| ! F
4400 N 0,02 | 0.5
7 6+00 0.Q2 0.4
7+00 0.02 0.5
9+00 0.02 0.2
423 1+00 S B-2 | 0.02 0.5
B 2400 S B-2 | 0.06 0.5
. 3400 S B-2 | 0.03 1.1
6+00 S B-2 | 0,05 0.4
- 8+00 S B-2 | 0,03 0.7
9400 S B-2 | 0.02 | 0.4 N
l 10400 S B-2 | 0.02 | 0.7 / continyed on pagiuebazs, .

AND REJECTS WILL BE STORE FOR A MAXiMUM OF ONE YEAR

-:I.L REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS
{ONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORTS IN NOT PERMITTED WITHOUT L. W
_JUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED » Wong

|
NOTE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ONREQUEST PULPS "A

PROVINCIAL ASSAYER

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

MEMBER. Ammencan Socisly For Testing Maienials @ The Amarican Od Chemists Socrety ® Cansdian Testing Asgocition
REFEREE AND OR OFFICIAL CHEMISTS FOR Nalwonal institute of Odsaed Progucis & The American Od Chamists' Sociaty

OFFICIAL WEIGHMASTERS FOR; Vancouver Board 04 Trade
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CERTIFICATE OF ASSAY

Date: February 17, 1988

SGS SUPERVISION SERVICES INC. File:  8801-2157
General Testing Laboratories Division

1001 East Pender Street,
Vancouver, B.C., Canada VBA 1W2
Telephone: (604) 254-1647
Telex: 04-507514

We heraby certily that the foliowing are the results of assays on:

TO: N.V.C. ENGINEERING LTD.
( page 3 )

soil samples

| S— | | |

| S— |

GOLo SILVER | XXAXXXXXKXXXXXXXXLAXXXXXXXX) xxxxxxxx)ﬂxxxxxxxxx XXXXXAXX
MARKED
fu (ppm)| Ag (ppr)
L#24 2+00 S 0.02 0.5
3+00 0.03 0.4
4+00 0.04 0.3
5+00 0.03 | 0.4 o
6+00 0.03 0.3 ‘
7400 0.04 | 0.5 |
8+00 0.03 0.6 n
9+00 0.03 1.0 - S
10+00 0.02 0.8 N
1+00 N 0.03 0.9 \,f
2+00 0.03 0.5
3+00 0.03 0.6
3+50 0.02 0.8
5+00 0.02 0.9
6+00 0.02 0.8
7400 0.02 1.0
8+00 0.03 0.4
9+00 0.05 0.6
10+00 0.03 q 8
x
L#1 3400 N 0.02 0.5
4+00 0.02 0.5
5+00 0.02 1.0
6+00 /,0.02 0.9
7+00 1 0.02 0. lal
1
L#2 2+00 N \ 10,02 0.6
3+00 Q.02 0.6
4+00 0.02 - 0.8
5+00 0,02 0.6
L#5 1+00 S B-2| 0,02 0.6
4400 S B-2| 0,02 1.0
500 8 B-2| 0,02 0.6
7400 S B-2| 0,02 0.8
10+00 S B-2| 0.02 0.9 / continued dn page 4 ../...
NOTE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQ;JEST PULPS L ‘:':‘Jm._,
AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR L .
ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS ' ‘J’Z.
CONCLUSION OR EXTRACTS FROM OR REGARDING OUR REPORATS IN NOT PERMITTED WITHOUT L N Wong
GUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED

PROVINCIAL ASSAYER

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

MEMBER American SoCisty For Testing Malenals @ The Amancan Oyl Chamisls Sociaty 8 Cansdan Testing Assocution
REFEAEE AND OR OFFIGIAL CHEMISTS FOR. National Insliute of Olseed Progucls ® The Amarican Ou Chamists” Socisty
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- CERTIFICATE OF ASSAY Date: February 17, 1988

File:  8801-2157
@SGS SGS SUPERVISION SERVICES INC.

General Testing Laboratories Division

1001 East Pender Street, T0: N.V.(. ENGINEEFING
. Vancouver, B.C., Canada. V6A 1W2

Telephone: (604) 254-1647 ( pag 4 )
] Telex: 04-507514

‘[e hereby certity that the folfowing are the results of assays on:  spil samples

- o GoLo SIVER XXXXXXEXXXARXAXAXRXXXXXKX XXX XXX KK XX KR XX XK KX XK KNHK
Au(ppm) | Ag(ppm)
45 1400 B-1 0.02 0.4 '
. 2400 B-1 0.02 0.4
3400 B-1 | 0,03 0.9
. 4400 B-1 | 0.04 0.8
_ 5¢00 B-1 | 0.02 0.5 !
6400 B-1 | 0,02 0.5 1:
) 7400 B-1 | 0,02 0.4 ‘i
8400 B-1 | 0.02 0.4 l N
7 9400 B-1 | 0,02 0.8 B
J . hY
L#6 1+00 S B-2 | 0.02 0.6 -
2400 S B-2 | 0.02 0.6 N
] 10400 S B-2 | 0.02 0.5 '
47 1400 S 0.02 0.5
j 2400 S B-2 | 0.02 0.6
3400 S B-2 | 0.02 0.5
4+00 S B-2 | 0.02 0.8
- 5400 S B-2 | 0,02 0.5
| 6+00 S B-2 | 0.02 0.8
7400 S B-2 | 0.02 0.9
- 8+00 S B-2 | 0.02 0.4
10400 S B-2 | 0.02 0.8
- ( ..
i 1400 N 0.02 0.3
2+00 [0.02 0.3,
! 3+00 .06 0.6
4+00 1 0.02 0.5 .
] 5400 '0.02 0.5 -
6+00 0.02 0.5
7+00 0.02 " | 0.4
8+00 0.02 0.6
} 9400 0.02 0.8
10+00 0.02 0.4
#8 1400 S B-2 | 0.02 0.5
J 2400 S B-2 | 0.08 0.9
4+00 S B-2 | 0,02 0.4
1 5+00 S B-2 | 0.02 0.8 / conthinued o bage 5 .. ...
A
NOTE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST PULPS .,
AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR A
LL REPORTS AHEE;!'r‘lE COI‘;FFID%NTIME' PROPERTYGOS CA.I':E'EJTS %BLICATIONF?J STATE-MEMTSr “-;rl
SR WAITTEN APPROVAL KNY LABIITY AT Aoy QU HEPORTS N NOT PERMITTED WITHOU: L. Wong

rid ———
S~ PROVINCIAL ASSAYER

] Analytical and Consuiting Chemists, Buik Cargo Specialists, Surveyors, inspectors, Samplers, Weighars

MEMBER American Socity For Tesiing Matanals  The Amencan Od Chamiats Socly e Canadian Testing Association
REFEREE AND OR OFFICIAL CHEMISTS FOR Natienal Insiitute of Ciiseed Producis @ The Amarican O Charugls Society
OFFKCIAD WEICIHMACTEDDT EAD e mm sy L P i miw . 4.




. CERTIFICATE OF ASSAY

3

SGS SUPERVISION SERVICES INC.
7@ SGS General Testing Laboratories Division
J

1001 Eas! Pander Street,
Vancouver, B.C., Canada VBA 1W2
Telephone: (€04) 254-1647

] Telex: 04-507514

Date;: February 17, 1988

8801-2157

N.V.C.ENGINEERING LTD.
( page 5 )

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

PROVINCIAL ASSAYER

'”lWe hereby cerify that the foliowing are the results of assays on: soil samples
T Goo SHVER XXXXXXXXEX XX KX XXX I XXX X XX XK AR KA XX KX K KKK XXX KX XX KKK XX
MARKED
] Au (ppmAg(ppm)
T8 6400 S B-2 0.02 | 0.4
> 7400 S B-2 0.02 0.3
8+00 S B-2 0,02 0.5
1 9+00 S B-2 0.02 0.4 )
- 10400 S B--2 0,02 0.5 1
T L#8 1400 N 0.02 0.4 |
! 2400 0.02 0.4
3+00 0.02 0.3
4400 0.02 0.3
1 5400 0.02 | 0.5
1 6+00 0.02 0.4
5 7400 0.04 0.5
| 8+00 0,02 0.4
- 9+00 0,02 0.6
1 L¥9 1400 S B-2 0.02 0.9
- 2+00 S B-2 0,02 0.5
3400 S B-2 0.02 0.4,
T 4+00 S B-2 0,02 0,5
J 5+00 S B-2 0.02 0,5 !
6+00 S B-2 0.02 0.5 ;
- 7400 S B-2 | 0.02 | 0.4 |
J 9+00 S B-2 0.02 0.6 .
| L#9 1400 N [ ©.02 0.4.
2+00 tl0.02 | 0.5,
- 3+00 Vo.o2 | o5
J 4400 Q.Q2 | 0.5
5+00 0,021, - 0.5
ﬁ 6+00 0.02 0.6
7400 0.02 0.4
8+00 0.02 0.4
9+00 0.52 0.5
10+00 0.03 0.3
ﬁ britinued on page 6|ivsnases
Y
L NOTE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST PULPS R“-,
J AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR \‘w
{

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

MEMBER Amancan Society For Teshing Matenals # The Amarnican Ol Chamists Society ¢ Canadian Testing Associalion
REFEREE AND OR OFFICIAL CHEMISTS FOA: Nalicna! instiute of Qilsssd Producls ¢ The Amancan Od Chamiats' Socuty

OFFICIAL WEIGHMASTERS £OR \ancriumr Baard IM 1o ada




- CERTIFICATE OF ASSAY Date:  February 17,

‘ File: 8801-2157

SGS SUPERVISION SERVICES INC.
@SGS General Testing Laboratories Division

]

1001 East Pender Street, _T0: N.V.C. ENGINEERING LID,

Vancouver, B.C., Canada. VEBA 1W2
Telephone. (604} 254-1647 ( page 6 )
] Telex: 04-507514
_J
""rVe haraeby cerlily thal the following are the resulls of assays on: soil samples
]J GOLD SILVER xxxxxxxxhxxxxxxxxxxxxxxxxxxhxxxxxxxxxxxxxxxxxxxxxxxxxx
. MARKED Au(ppm) | Ag(ppm)
A ,
|L#10 1400 S B-2 0.02 0.6
7 2400 S B-2 0.02 0.6
N 3+00 S B-~2 0.02 0.4
| 4400 S B-2 0,02 0.5 ,1
5400 § B-2 0.02 0.4 {
] 6+00 S B-2 0.02 0.4 \\
| 7400 S B-2 0.02 0.5 \,
6+00 S B-2 0,02 0.5 R
] 1400 N B-1 0.02 0.4 "
| 2400 N B-1 0.02 0.5 N
] 3+00 N B-1 0.02 1.0
, 4400 N B-1 0.02 0.8
300 N B-1 0.02 0.6
7+00 N B-1 0.02 0.5
8+00 N B-1 0.02 0.5
ﬂ 10400 N B-1 0.02 0.3
L#l1 1400 N 0,02 055
2+00 0.02 0,5
1 3400 0.02 0.8
i 4+00 0.02 0.4
] 5+00 0.02 0.8
6+00 0,02 " 0.8
J 7+00 0,02 | 0.4
8+00 {0.02 0.3
5400 0.02 0.4
1 10400 RD{02 0.8
L#12 1400 N 0.02 0.4
- 3+00 0.02 0.3
4+00 0.02 0.4
i 5+00 0.02 0.4
. 6+00 0.03 0.8
8400 0.02 1.1
9+00 0.02 0.9
10400 0.02 0.6
" / continueﬂ on page|7 coveee
| O SRR SRS SR B Ovneauest Puss b
ALL HEPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE MENTS -I",'}: - ) '\;
T GO WRITTEN APPROVAL ANY LB Y AT AC D T e ORTE N NOT PERMITEC Wil HOUT L. H_Q_ué“ s
N T"-‘ PROVINGIAL ASSAYER
. Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Welghers

| MEMBER Amarcan Society For Teshing Matenals ¢ The Amencan Cil Chemusts Sociaty ® Canadian Tasting Associaton
REFEREE AND OR OFFIGIAL CHEMISTS FOR Nalional Inatiute of Ortsasd Products ® The American Od Chamials’ Socwety

OFFICIAL WEIGHMASTERS FOR: Vancouver Board Of Trade




- CERTIFICATE OF ASSAY Date: February 17, 1988
¥

r@\ SGS SGS SUPERVISION SERVICES INC. Flle: - 8801-2157
LA General Testing Laboratories Division
[] 1001 East Pender Street, TO: N.V.C. ENGINEERING LTD,
Vancouver, B.C., Canada. VBA 1w?2
Telephone: (604} 254-1647 ( page 7 )
|" Telex: 04-507514
5 Ne hereby certity that the following are the resuils of assays on: Soil samples
-~ GOLD SILVER L
MARKED XAXXAAXEAAXXXXXXN XXXXXXXXAAXXXXXXXX AXXXXXXXXXXNXX
. Au (ppmDAg (ppm
L#13 1400 N 0.02 1.0
> 2+00 0.02 0.3
3+00 0.02 0.4
4+00 0.02 0.4 ‘
5+00 0.02 0.5 1
| 6+00 0.02 | 0.8 a
~f 7400 0.02 | 0.5 1
8+00 0,02 0.4 |
N 9400 0.02 1.3 ‘N
hf 10+00 0.02 0.4 .
L#14 0400 N 0.02 0.4
1 1+00 0.02 0.6
| 2+00 0.02 0.4
3+00 0.02 0.5
1 4+00 0.02 | 0.6
| 5+00 0.02 0.8
6+00 0.02 0.5
B 7400 0.02 0.5
| 8+00 0.03 0,5
l 9400 0.02 | 0.4
1 10+00 0.02 0.4
[ L#15 1400 N B-1 0.02 0.4
2+400 N B-1 0.02 0.5
1 3+00 N B-1 |/ 0,02 0.3
| 4400 N B-1 [ '0.02 | 0.6
5400 N B-1 [} Q.02 0.6
1 6+00 N B-1 | Q.02 | 0,6
i 7400 N B-1 0.02 ] 0.4
| 8400 N B-1 | 0.02 | 0.4
y 9+00 N B-1 0.02 0.5
| 10400 N B-1 0.02 0.5
- L#15 1+00 S B-2 0.02 0.5
2+00 S B-2 0,02 0.9
3 3+00 S B-2 0.02 0.8
. 4+00 S B-2 0.03 0.5 / coptinued oT pagE\a\. secas

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

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

SONCLUSION OR EXTRAGTS FROM OR REGARDING OUR REPCRTS IN NOT PEAMITTED WITHOUT ]_ . wong
OUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETQ IS LIMITED TO THE FEE CHARGED
_ . PROVINCIAL ASSAYER
} Analytical and Consuiting Chemists, Bulk Cargo Specialists, Surveyors, Inspeclors, Samplers, Weighers

MEMBER American Society For Tesling Matenals ® The Amancan Ol Chemists Society ¢ Canadian Teshng Assaciation
REFEREE AND OR OFFICIAL CHEMISTS FOR. Nalicnal Instiute of Owsaed Products @ The Amencan O Chamisis Soclaty

OFFICIAL WEIGHMASTERS FORft: Vancouvar Baard 0+ Trada




],__. CERTIFICATE OF ASSAY

Date: February 17, 1988

- SGS SUPERVISION SERVICES INC. File:  gg01-2157
RDSGS

General Testing Laboratories Division
ﬂ 1001 East Pender Siroet, T0:  N.V,C.ENSINEERING LID.
Vancouver, B.C., Canada. V6A 1W2
Telephone: (804) 254-1647 ( page 8 )
] Telex: 04-507514
a
—  We hereby certily that the following are the resuils of assays on: soil samples
- GOLD SILVER xxxxxxxx:cxxxxxxxxxxxxxxxxx:%xxxxxxxxx XXKXXXXXEXXXXXXXX
MARKED
- fu (ppm)| Ag(ppm)
— | L#15 5+00 S B-2 0,02 0,5
- 7+00 § B-2 0.02 0.4
8+00 S B-2 0.02 0.6
9+00 S B-2 0.03 0.6 )
10+00 S B-2 0.03 0.3 ‘
JL#6 1400 N B-1 0.03 0.5 '
2+00 N B-1 | 0.02 | 0.8 }
= 3+00 N B-1 0.02 0.2 o NN
| 4+00 N B-1 0.02 0.3 A
5+00 N B-1 0.03 0.6 \>
- 6+00 N B-1 0.02 0.2
7400 N B-1 0.02 0.2 '
8+00 N B-1 0.02 0.3
- 9+00 N B-1 0.02 0.5
10+00 N B-1 0,02 0.3
-~ 0+00 S B-2 0.02 0.3
1+00 S B-2 0.02 0.2
| 2400 S B-2 0,02 0.3
3+00 S B-3 0.12 0.3
= 4400 § B-2 0.02 0.2
1 5+00 S B-2 0.03 0.3
6400 S B-2 0,02 0.3
- 7+00 S B-2 0.02 0.2
8+00 S B-2 .‘P.OB 0.3
’ 9+00 S B-2 10,05 0.3
- 10+00 S B-2 '\ Q.02 0.3
SL#17 1+00 N 0.02 | 0.2
) , 2+00 0,02 0.3
3+00 0.02 0.2
) 4400 0.02 0.3
| 5400 0.03 0.3
. 6+00 (.02 0.3
| 7400 0.02 0.2
l 8400 0.02 0.2
- 9+00 0.02 0.3
10 +00 0.02 0.2 / contlinued on page 9 ..}.,
l NOTE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST PULFS
_ AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR
ALL REPCRTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS
SR WRITIEN APPROVAL AN CABCITS SR QUE RERCRIS IN NOT PERMITTED WTHOUT L. Wong j
|~ PROVINCIAL ASSAYER '
. Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspactors, Samplers, Weighers
| MEMBER Amanican Sociaty For Tesling Malsnals @ The Amarican Ol Chamists Socioly ® Canadian Tesing Asscciaton

AEFEREE AND OR OFFICIAL CHEMISTS FOR" Natonal instilule of Odsosd Products » The Amancan Os Chemety' Society
OFFICIAL WEIGHMASTERS FOR Vancouver Board Of Trade




CERTIFICATE OF ASSAY Date: February 17, 1988
NGS5 55 SUPERVISION SERVICES INC. Fle:  8601-2151
< General Testing Laboratories Division

1001 East Pender Slreet, T0:  N.V.C. ENGINEERING LTD.
Vancouver, B.C., Canada VBA 1W2 ( page 9 )
Telephone:; (604) 254-1647
Telex: 04-507514

"] We heraby certily that the following are the resuits of assays on: soil samples

GOLD SiLVER XXXXXXXAXXK XXX XK MAX KAXA XX K AKX XX XXX KX XK KKK KX A XXX KKK
— MARKED ;
Au (ppm)Ag(ppm)
L#17 1400 S B-2 0,02 0.5
™ 2400 S B-2 0,02 0.6
| 4400 S B-2 0.02 0.3
5+00 S B-2 0,02 0.2 ,
- 6+00 S B-2 0.02 0.3 ;
7+00 S B-2 0.02 0.3 \
- 8+00 S B-2 0,02 0.3 ,
- 9+00 S B-2 | 0,02 0.3 i
10+00 S B-2 0.02 0.3 N
L#18 1400 N 0.02 0.2 \
y 2400 0.34 0.8
) 3400 0.02 0.3 !
4+00 0.02 0.3 |
- 5+50 0,02 0.3
6+00 0.02 0.2
- 7450 0.02 0.6 ,
i 8+00 0.02 0.3 ;
9400 0.02 0.5 ;
e 10+00 0.02 0.3 | |
= L#19 U400 N B-1 0.02 0.2 i
] 1+00 N B-1 0.02 0.2 1
2400 N B-1 0.02 0.3
- 3+00 N B-1 | _ 0.02 0.5
6+00 N B-1 (/ 0.02 Q.3
: 8+00 N B-1 || 0,02 0.3
| 9+00 N B-1 |\ 0,02 0,2
10+00 N B-1 | -°0,02 0.3
[ 1+00 S B-2 0,02 0.3
| 2+00 S B-1 0.02 0.5
) 3+00 S B-2 0,02 0.3
| 4400 S B-2 | 0,02 0.3 !
. 7400 S B-2 0.02 0.2 |
8+00 S B-2 0.02 0.2 ;
| 9+00 S B-2 [ 0,02 0.3 |
- 10+00 S B-2 0.02 0.2 / continurd on pagr 100sesasses
I NOTE REJECTS RETAINED ONE MONTH PULPS HETAINED THREE MONTHS ON REQUEST PULPS
! AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR \
ALL HEPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STAT E-MENTS e

CONCLUSION OR EXTRACTS

L OUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETO 1S LIMITED TO THE FEE CHARGED

FROM OR AEGARDING OUR REPORTS IN NOT PERMITTED WITHOUT L. Won gﬂ"“qn

A / PROVINCIAL ASSAYER

~

Analytical and Consulting Ch|am;'srs. Bulk Cargo Specialists, Surveyors, Insﬁ?r'olr.s,- Samplers, Weighers

MEMBER Amencan Sociely For Tesling Malsnals » The Amarican Onl Chemists Sociely @ Canadan Testing Asscciation
REFEREE AND OR QFFICIAL CHEMISTS FOR, National Instiute of Cdsoed Producis @ The Amencan O1 Chamisis' Socialy
OFEFE Al WEIRIMHMACTIEDC CAD A7 e e e Pae . et T




CERTIFICATE OF ASSAY

DSGS

Date: February 17, 1988

SGS SUPERVISION SERVICES INC, Flle: - 8801-2157
- General Testing Laboratories Division
i 1001 East Pender Street' TO: N . ) . C . EI\GINEERING LTD.
— Vancouver, B.C., Canada. VBA 1W2
Telephone. (604) 254-1647 ( page 10 )
" Telex: 04-507514
- We haereby certity that the following are the resuils of assays on: so0il samples
. GOLD SWVER | xxxxxxxxkxxxxnx xx KXXXXXXXXE XXX XXX XX A XXX KKK KKKXKKX
MARKED
- pu (ppm)f Ag(ppm)
i
" |L#20 1400 N B-1 0.02 0.5
=1 2+00 N B-1 .02 0.2
| 3400 N B-1  [0.02 | 0.3
4+00 N B-1 0,02 0,2 4
— 5400 N B-1 0.02 0.3
6+00 N B-1 0.02 0.2
= 8+00 N B-1 0.02 0.3
_ 9+00 N B-1  |0.02 | 0.2 L —
10+00 N B-1 0.02 0.2 AN
- \ N
B.L. 5+50E 0+00N 0.02 0.3 \q>
-] 6+00E 0.02 0.3 ,
gy 6+50EF 0.02 0.2 ;
7+00E 0,02 0.3
- 7+50E 0,02 0.2
) 8+00E 0.02 | 0.3 ~
B8+50F 0.02 0.3
- 9+00E 0,02 0.2.
9+50F 0.02 0.3.
= 104+00E 0,02 0.3°¢
- 15400E 0.02 0.3
B.L. 15+50E (A) 0,02 - 0.2
| B.L. 15+50E (B) 0.02 | 0.2
B.L. 18+50F /?.02 0.3 \
; g
— [ |
B,L. LFIGE O+0ON (0,02 | 0.2 !
T BLo L7 o000 Qo2 | 0.3
L#18 0+00N 18+00E | 0.02" -~ 0.3
Y B.L. L#20E O+0ON B-1{0.02 | 0.3
| B.L. 5400 - 0400  |0.02 | 0.3
B.L. 13400- 0+00 |0.02 | 0.3
7[ NOTE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST PULPS "\
| AND REJECTS WILL BE STORE FOR A MAXIMUM OF GaE JEi) Sy _
ALL REPORYS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE:MENTS ™ - ﬂ‘ﬁ
CONCLUSION OR EXTARACTS FROM OR REGARDING QUH REPORYS IN HOT FERAMITTED WITHOUT L N wOng
-+ OUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED
L Nt PROVINCIAL ASSAYER

Analytical and Consulting Chemists, Bulk Cargo Specialists,

=4

Su”n?éyors. inspectors, Samplers, Weighers

MEMBER Amuncan Sociaty For Tesling Matenals » The Ametican O Chamusis Society # Canadian Te3ung Association
REFEREE AND OR OFFICIAL CHEMISTS FOR- Natonal Instilute

of Ovseed Producis & The Amencan Ci Chamisty' Sociaty

TR ™ IR T LIJE™1 N E ph d B % et o o o =




CERTIFICATE OF ASSAY Date:  kebruary 17, 1988

! g File:  8801-2156
| r®\ SGS SGS SUPERVISION SERVICES INC.
A Goneral Testing Laboratories Division T0: N.V.C. ENGINEERING LTD

1001 East Pender Streat, 304 - 1720 Barclay Street
Vancouver, B.C., Canada. VBA 1W2 Vancouver, B.C.

Telephone: (604) 254-1647 V6G 2Y1

N Telex: 04-507514
= We hereby certify that the following are the results of assays on: soil samples
~ Gawp SILVER XXXXXXXXKXXAXXKXXEXXAX XXX X AKX XXX XHXXAXKX XXX K XK XX XK
- MARKED Au(ppm) Ag (ppm)
" | L#2 PESO 1400 N 0.38 0.5
- 2400 0.14 0.4
3+00 0,02 0.9
= 4+00 0.02 0.8 P
- 4450 0.02 0.7 . [
5+00 0.03 0.7
= 7400 0,02 0.8
7| L#3 PESO 1400 N 0.02 0.5 . |-
. 2400 0.02 0.5 Q\
3+00 0.02 0.7 \:3
- 4400 0.02 0.5 ’
5+00 0.03 0.4 )
“ 6+00 0.02 0.4
- 7+00 0.02 0.5
~| L#4 PESO 1400 N 0.03 0.7
- 2400 0,02 0.4
3+00 0.02 0.8
N 4400 0.02 0;4
5+00 0.03 0,4
= 7400 0.18 0.5.
| L#5 PESO 1400 N 0.02 . 0.3
- 2+00 . 0.03 0.4
3400 i 0.02 0.3
- 4400 0.02 0.7.
. 5+00 ‘f0.02 0.5
6+00 “0-.02 0.7
,’ 7400 0.02 - 0.5
- L#1 PESO 1400 N 0.02 0.4
] 2+00 0.02 0.5
3+00 0,02 0.5
4400 0.02 8.5
] 5+00 0.02 0.3
6400 0.02 1.0 'ﬁ\
_ / corftinyed o'n\ € 2 chasens
B NOTE REJECTS RETAINED ONE MONTH PULPS RETAINED THREE MONTHS ON REQUEST PULPS ji L . -
. AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR ’ ‘Vz

ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS
CONCLUSION OR EXTRACTS FROM OR AEGAADING CUR AEPORTS IN NOT PERMITTED WITHOUT L. wong
J; OURWRITTEN APPROVAL ANY LIABILITY ATFACHED THERETQ IS LIMITED TO THE FEE CHARGED

PROVINCIAL ASSAYER

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

MEMBER. Amarican Socialy For Testing Matensls ® The Amancan Ot Chamisls Socioty # Canadian Teslng Associalion
REFEREE AND OR OFFICIAL CHEMISTS FOR' National inatitule of Qhiseed Producis @ The Amerncan Cd Chamusta' Socisty
OFFICIAL WEIGHMASTERS FOR- Vancauver Board Of Trade




CERTIFICATE OF ASSAY Date; February 17, 1988

1 .
. - e
e\ G355 SCS SUPERVISION SERVICES INC. File:  8801-2136
A General Testing Laboratories Division
H 1001 Easl Pender Streel, TO: N.V.C. ENGINEERING LTD.
Vancouver, B.C., Canada. V6A 1W2
Telephone: (604) 254-1647 ( page 2 )
- Telex: 04-507514
- We hereby cerllfy that the following are the resulls of assays on: 50il samples
| GoLD SILVER XXXXXXXAXXRXAX X KNKX KX XX XXX K XX XA XX XXX KKK KX AAXK X KKK XX
MARKED
- Au (ppm}Ag (ppm}
”]L 1 PESO 7400 N 0.02 0.8
_ 8+00 0.02 0.7
9+00 0,02 0.3
—-I 10+00 0.02 0.4 l/\
L#3 PESO 3400 0.02 0.3 \
] 4+00 0.02 0.5
5+00 0.02 0.4 |
2 6+00 0.02 | 0.4 .
“iL#6 PESO 1+00 0.02 0.3 \>
— 2400 0.02 0.3
3+00 0.02 0.3
- 4+00 0,02 0.7
_ 5+00 0,02 0.3
6+00 G,02 0.3
- 8+00 0.02 0.4
9+00 0.02 0.5
N 10+00 0.02 0.4
B.L. 0O+400W - O+O0N ]0.03 0.4 .
- 1+00W 0.03 0.4
1+50W 0.02 0.3
~ 2+00W 0,02 0.4
= 2+50W p, 02 0.3
3+00W Q.02 0.3,
- 34500 \Q°02 0.3; '
i 4+00W 0,02 0.5/
44500 0.02. 0.4
- 5+00W 0.02 0.3
5+50W 0.02 0.3
K 6+00W 0.02 0.3
- 6+50W 0,02 0.3
7+00W 0.03 0.3
- 7+50W 0.02 0.5
. 8+00W 0.02 0.7
_ / continued on Hage 3 ...0eee
N NOTE REJECTS AETAINED ONE MONTH PULPS RETAINED THREE MONTHS ONREQUEST PULPS \‘.
- AND REJECTS WILL BE STORE FOR A MAXIMUM OF ONE YEAR
ALL REPORTS ARE THE CONFIDENTIAL PROPERTY OF CLIENTS PUBLICATION OF STATE-MENTS h‘--
CONCLUSION OR EXTRACTS FROM OR REGARDING QUR HEPORTS IN NOT PERMITTED WITHOUT L wo
-+ OUR WRITTEN APPROVAL ANY LIABILITY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED b
PROVINCIAL ASSAYER
1 Analytical and Consulting Chemists, Bulk Cargo Specialists, Surveyors, Inspectors, Samplers, Weighers
| MEMBER American Sociaty For Testing Matenals @ The Amencan O Chenusis Socmty # Canadian Tesling Associalan

REFEREE AND OR OFFICIAL CHEMISTS FOR" Nationa! Instiute of Odsesd Producis » The Amencan Oi Chamisis® Socialy
OFFICIAL WEIGHMASTERS FOR Vancouver Board O Trade




|-

| CERTIFICATE OF ASSAY Date:  February 17, 1988

- File:  8801-2156
SGS SUPERVISION SERVICES INC,
@ SGS General Testing Laboratories Division

L

[ 1001 East Pender Street, TO: N.V,C, BNGINEERING LTD.
Vancouver, B.C., Canada. V6A 1W2

- Telephone: (604) 254-1647 ( page 3 )

} Telex: 04-507514

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

1

GoLo SLVER I XXXXXXXXHXXXKXXXXXX AXXAXAXXKKXKXRKX KX XXXX KKK NEK KKK
MARKED |
r Au (ppm) Ag(ppm)
B.L. 11450e 0.02 0.3
F 13+50F, 0,02 0.4
. 17+50E 0.02 0.5
0+50W 0.02 0.4 -
[’ 12450 0.02 0.7 \1
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THE IGS~-2 SYSTEM

1.0 INTRODUCTION

1.1 General Information

The I1G5-2 Integrated Geophysical System is a portable
microprocessor-based instrument which allows more than one type of

Burvey measurement to be performed by a single operator during a
survey,

The IGS-2 is a modular system which can easily be configured to
suit different and changing survey requirements. Reconfiguring
the system 1s easy and offers both operational flexibility and

minimal redundancy with a ninimum number of Spare consoles and/or
modules,

When configured with any of the available sensor options, the
1G5-2 System Control Console becomes a method-specific instrument
according to the sengor option(s) utilized. 1In addition, the
1G5-2 Console 1s an electronic notebook into which geophysical,

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

Data is stored in the 1GS-2 in an expandable, solid state memory
and can be output in the field by connecting the instrument to a
printer, tape recorder, modem or microcomputer.

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

The IGS-2 records header information, data values, station number,
line number, grid number and the tipe of each observation in 1its
internal memory. Data are first gorted 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
logically regardless of the sequence in which they were taken.
Ancillary data can also be manually entered and recorded at a
given station, along with the survey parameters,

The 1GS-2 way appear complex because of the new microprocessor—
based technology employed in its design. However, it does not
perform any operation that 1s, 1n prineiple, unfamiliar to an
experlenced operator, Only the procedures have changed., For
instance, data can now be recorded in the memory of the 1GS~2 by a

IGs; 1 -}
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Figure IGS:1
The IGS-2 as Worn by an
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series of simple keystrokes, rather than recording measurements by
hand in a notebook. Likewise, an error spotted in the records,

which would be corrected or erased by hand, 1s 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 Scintrex we are continually working in improve our line of
products., You may be notified as important changes occur to
elther the software or hardware of our products. We would
appreclate hearing from you 1f you are interested in our latest
developments. We would also 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 MAGNETOMETER

1.0 INTRODUCTION

1.1 General Outline

This section of the manual describes in detail the proton
magnetometer method,

A theoretical explanation of the magnetic method is given firsc,
Then the table MAG SETUP MENUS is presented for reference. After
this, the following topics are dealt with in detail:

1) method enabling procedures,
2)  measuring procedures,

3) warning messages,

4)  equipment setup procedures,
5)  troubleshooting information,
6) specifications and

)] parts list,

1.2 The Magnetic Method

The magnetic method consists of measuring the magnetic field of
the earth as influenced by rock formations having different
magnetic properties and configurations, The measured field is the
vector sum of induced and remanent magnetic effects. Thus, there

are three factors, excluding geometrical factors, which determine
the magnetic 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 magnetic field is similar in 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 region, the field is

horizontal and its strength is approximately 30,000 nT,

The primary geomagnetic field is, for the purposes of normal
mineral exploration surveys, constant in space and timge. Magnetic
field measurements may, however, vary considerably due to short
term external magnetic influences. The magnitude of these varia-
tions is wnpredictable, In the case of sudden magnetic storms, 1t
may reach several hundred gammas over a few minutes. It may be

MP: 1 -1
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necessary, therefore, to take continuous readings of the geomag-
netic field with a base station magnetometer while the magnetic
survey is being done. An alternative field procedure 1s to make
periodic repeat measurements at convenient traverse points,
although this 1s a very unreliable method during active magnetic
storms when it is important to have proper reference data,

The intensity of magnetization induced in rocks by the geomagnetic
field F 1s given by:

I =kF

where I is the induced magnetization
k is the volume magnetic susceptibility
F 18 the strength of the geomagnetic field

For most materials, k is very much less than 1. If k ig negative,
the body is said to be diamagnetic. Examples are quartz, marble,
graphite and rock salt, If k is a small positive value, the body
1s said to be paramagnetic, examples of which are gnelss

(k = 0.002), pegmatite, dolomite and syenite. If k i8 a large
positive value, the body is strongly magnetic and it is saild to be

ferromagnetic, for example, magnetite (k = 0.3), ilmenite and
pyrrhotite,

The susceptibilities of rocks are determined primarily by their
magnetite content since this mineral is so strongly magnetic and
sBo widely distributed in the various rock types. (Of considerable
Importance, as well, is the pyrrhotite content.)

The remanent magnetization of rocks depends both on their composi-
tion and their previous history. Whereas the induced magnetiza-
tion is nearly always parallel to the direction of the geomagnetic
field, the natural remanent magnetization may bear no relation to
the present direction and Intensity of the earth's field, The
remanent magnetization is related to the direction of the earth's
field at the time the rocks were last magnetized. Movement of the
body through folding, etc,, and the chemical history since the
previous magnetizatlon 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, 1s the natural remanent magnetization, and F 18 a vector
which can be completely specified by its horizontal (R) and verti-
cal (Z) components and by the declination (D) from true north,
Similarly, M, is specified when its magnitude and direction are
known., Thus, considerable simplification results if My = 0,
whereupon M merely reduces to kF., In the early days of magnetic

MP: 1 -2




prospecting, it was usually assumed that there was no remanent
magnetization. However, it has now heen established that both
1gneous and sedimentary rocks possess remanent magnetization, and
that the phenomenon 1is a widespread one,
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1.2 Theory of Operation

The Very Low Frequency (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 stations, located around the world, generate signals
for the purposes of navigation and communication with submarines.

In far field, above unlform earth

» the groundwave of the verti~
cally polarized VLF radiowave has

three field components:

1) a radial, horizontal electrical 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 ocutwards
from these conductors, In the Magnetic Field mode, the IGS-2/
VLF-4 measures the horizontal field and two components of the
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vertical field, normalized by the horizontal field measurement.

In the Electrical Field mode, it measures the horizontal magnetic
and electrical fields.

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

As its primary measurement, the 1GS~2/VLF~4 employs two mutually
orthogonal receive coils to determine three parameters of the
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 vertical
field vector which is in phase with the horizontal vector; and 3)
the amplitude of the component of the vertical field vector which
1s 90° out of phase with the horizontal vector., These three
parameters, for the given VLF transmitter, are recorded simulta-
neously. Since the vertical components are expressed as a
percentage of the horizontal vector, they are automatically

normalized for any changes in the amplitude of the transmitted
primary field,

The primary field from a VLF station can in fact, vary consi~
derably. Figure VLF:1 is g 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 a large upwards swing in the field
strength, and at several points during the day, both parctial and
total drops in the field amplitude can be observed., In the light
of these irregularities, the horizontal field data should always
be considered with reservation as it ig difficult to know whether

changes are caused by conductors or by variations in the station'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, Normally there will be no vertical
magnetic 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 VLF-electric field, a dipole
consisting of two cylindrical electrodes and 5 meters of wire is
used. When this dipole is correctly lald out, the 1GS-2/VLF-4
measures the in-phase and quadrature components of the horizontal
electric field in the direction of the line joining the operator

and the transmitter station. The phase reference is the hori-
zontal magnetic field.

VLF: 1 ~ 3
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The VLF-magnetic fleld measurement comprises: 1) horizontal
amplitude Hy, 2) the amplitude of M (L) (the vartical field
compunent which is in-phase with H,) and 3) the amplitude of

Hz(Q) (the vertical field coaponent which {a 90° out-of=phase with
Hy.

ViF
Stalwon

* Capacrimt Encirowes

The VLF-4 1g used Lo measure the in-phase Ex(1), and quadrature
£4{Q), components of the horlzontal electric field, E,, in the
line joining the operator and the transmilier sLation. The phase
1s referenced to that of the horizonts] magnetic field Hy,, These
components sre not recorded but are used in the CIICUIILIDHI of
resistivity and phase made by the VLF-4.

VLF
Stalwn

/ i
Gfiﬁﬁ;:TD VLF-4 VU’ Magneic Freid Sensor

An electronic level wenuor on the axis of the horizontal vector
recelver coil provides asutomatic slde-to-side tilt compensation,
The error in the vertical in-phase romponent 1s less Lthan 1Y for
tilts up to 1%* provided that the operator ia facing the VLF
statdon directly. Tilus in sny other direction of up to J0°
produce no eignificant error {I%) in the other components and,
therefore, require no compensation.

Figure VLF:2
What the VLF-4 Measures
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The IGS-2/VLF-4 uses the magnetic and electric field measurements
to automatically calculate the apparent resistivity of the earth
as well as the phase angle between the magnetic and electric field
conponents, If the earth is uniform (not layered) within the
depth of the VLF measurement, the phase angle between the hori-
zontal magnetic and electric VLF fields will be 45 degrees, A
non-uniform earth will give rise to other phase angles.

The following formulae are used for resistivity and phase
calculations:

Apparent Resistivity Calculation:

2
=] Ex
P 21 g Hy
where:

p = apparent resistivity in ohm-meters
« = horlzontal electric amglitude, calculated
Ex = (Ex(1)2 + E,.(Q)2)

=
n

Hy = horizontal magnetic amplitude, measured
f° = VLF station frequency in Hertz
Yo = 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 | ohm~meter.

Phase Angle Calculation
The phase angle ¢ is expressed as;

¢ = arc tan %:%%%

where:

Ey(Q) = horizontal quadrature VLF electric field.

Ex(I) = horizontal in-phase VLF electric field, phase rferenced to
the horizontal magnetic field, Hy.

The phase angle calculation has a range of -180° to +160° with a

resolution of 1°, By definition the angle is positive when the
electrical field leads the magnetic field.
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VLF THEORY

The signal transmitted by the VLF station is recorded
by the vertical coils as:

Hp = A sin wt; Hs = B cos (wt-g) (1.0)

where: Hp = primary signal A = amplitude of
primary signal

lls = sccondary (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. QQE + Hs® - 2 HpHs sin ¢ = cos? g (2,0)
A2 82 AB

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

The Scintrex IGS VIF mecasures the primary vertical

(in phasec) Hp and thc seccondary (quadrature) Hs to obtain a
conductor's location (from Hp) and the conductor's quality

using both Hp and Hs.

i.e. o =) tan™t (2 Hp/100 (1 - e?) )
where o = tilt angle (degrees)
Hp = vertical in phase, expressed as a o/o
g = tan™? (Hp)
(Ns)




VLF THEORY (Continued)

where # = phase lag (degrees)
Hp = vertical in phase (any units)
Hs =

vertical quadrature (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 qualatative only, but it is

likely reasonably precise (the readings are repeatable), but

May or may not be accurate (the correct value),
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9.0 SPECIFICATIONS

9.1 Standard Console Specifications

Digital Display

32 character, 2 line LCD
display

Keyboard 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, %1 gecond stability over
12 hours., Needs keyboard
Initialization only after
battery replacement.

Digital Data Output

RS-232C serial interface for
digital printer, modem, micro-
computer or cassette tape
recorder. Data outputs in 7
bit ASCII, no parity format,
Baud rate is keyboard selec-
table at 110, 300, 600 and
1200 baud, Carriage return
delay 1s keyboard selectable
in increments of one from 0
through 999. Handshaking is
done through X-ON/X-OFF
protocol,

Allows IGS5-2 to act as a

master for other instrumenta-
tiﬂno

Analog Output

For a strip chart recorder. 0
to 999 mV full scale with
keyboard selectable sensitiy-

ities of 10, 100 or 1000 units
full scale.

TRC. O .
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8.0 SPECIFICATIONS

8,1 Magnetometry Specifications

Yotal Field Operating Range

20,000 to 100,000 nT
(1 nT = 1 gamma),

Gradient Tolerance For Total Pield:

+5000 nT/um.

Total Field Absolute Accuracy

1 nT at 50,000 nT

12 aT over total field
operating and temperature
range, '

Resolution 0.1 nT,

Tuning Fully solid-state., Manual or
automatic mode is keyboard
selectable.

Reading Tiame 2 seconds., For portable

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

Contimious Cycle Times

Keyboard selectable in 1
second increments upwards from
2 seconds to 999 seconds.
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9.0 SPECIFICATIONS

Frequency Tuming

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

Up to three frequencies can be
chosen by keyboard entry for
sequential measurements,

Field Strength Range

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

Signal Filtering

Narrow bandpass, low pass and
sharp cut-off high pass
filters.

Measuring Time

0.5 seconds sample interval.
As many as 216 samples can be
stacked to improve measurement
accuracy.

VLF-Magnetic Field Components
Meagured

1) Horizontal amplitude, 2)
vertical in-phase component,
and 3) vertical quadrature
components, Vertiecal
Components are displayed as a
percentage of horizontal
component and are related in
phase to the horizontal
component. Their range is
£120%; reading resolution 1%.

VLF-Magnetic Field Sensor

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

VLF: 9 -1
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