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i. Summary

Exploration in the Oksfjell area by A/S Sulfidmalm between 1971 and 1982, including 5729
m of diamond drilling in 41 holes, resulted in the discovery of ultramafic rocks similar to
the ore hosts at Pechenga, but failed to uncover any significant mineralization.

The Sulfidmalm exploration program was reactivated in 1990 based on more detailed
stratigraphic correlation of Pechenga and Pasvik by the Norwegian Geological Survey
(NGU) and the possibility to obtain more detailed information on the Pechenga deposits
through visits to the Pechenga area. The 1991 exploration program involved a regional
airborne geophysical survey followed by regional mapping, drill core re-logging a field
excursion to the Pechenga district, and detailed mapping and ground geophysics over
Sulfidmalm claims at Oksfjell.

The 1992 follow up drill program was designed to test the potential for nickel mineralization
in several previously undrilled magnetic (inferred ultramafic) bodies and to priority rate the
bodies in terms of nickel ore potential. Eleven (11) holes (42 to 52) totalling 1918.12 metres
were drilled by A/S TerraBor between July 1 and August 14. The drilling was supported
by subsidy money from Bergvesnet (Trondheim) and Finnmark Fylke (Vadsg). Geological
mapping of the Svartfjell and Finntjgrn claim blocks was completed in addition to the
drilling.

ii Results and Conclusions

The drill program did not reveal any significant Ni-Cu mineralization. Six differentiated
gabbro-ultramafic bodies which are petrologically similar to Type 2b Pechenga ore hosts
were defined in the Oksfjell East area. However, the bodies’ low stratigraphic position, lack
of Ni-sulphides and the low sulphur content of their ultramafic portions suggests that they
are unlikely to host a Ni-Cu deposit. Type 1a, thin (<5 m) undifferentiated ultramafics, and
Type 1b, 5-36 m thick differentiated ultramafics, were tested during the 1992 and previous
programs, Although some of the Type 1b bodies, including that at Svartfjell, are weakly
mineralized, they were shown to have low Ni-Cu ore potential due to their size and limited
extent. Ultramafic boulders at Finntjgrn, whose source may be a magnetic (ultramafic) body
in Pil’guyarvi volcanics, are geochemically similar to the Oksfjell ultramafics. However, they
have low S contents, no Ni sulphides, and low mineralization potential.

On the basis of the above findings, and at our current level of understanding of controls
over mineralization at Pechenga, it is concluded that the potential for economic nickel -
copper deposits at Oksfjell are not sufficient to warrant an immediate follow up drill
program.

iii. Recommendations

* Discontinue follow up drilling at Oksfjell.

* Reduce the ground position within the Oksfjell claim block,to cover the Type 2a bodies
drilled in 1992.

* Allow the Finntjgrn and Svartfjell claim blocks to lapse.

* Continue assessing data from Pechenga to determine any new potential at Pasvik.

(i)
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1.0 INTRODUCTION
1.1 LOCATION, ACCESS AND INFRASTRUCTURE

The Oksfjell property is located approximately 45 km directly south-south west of the port
of Kirkenes in Sgr-Varanger kommune, Finnmark fylke, northern Norway (Figure 1). It is
20 km SW of the Pechenga Kombinat Nikel smelter and refinery complex. The property is
accessible by dirt road and track less than 10 km from Highway 885. The Svartfjell claim
group is located 6 km ESE of the Oksfjell block, 3 km from Highway 885, near Kobbfoss.
The Finntjern claims are located three kilometres west of Hauge.

1.2 CLAIM STATUS

Fifty-four 25 hectare claims were staked in the Oksfjell area on December 18, 1990. An
additional twenty 25 hectare claims were staked on March 11, 1992. Of these, eight claims
were staked at Svartfjell, northwest of Skogfoss, and twelve claims were staked due west of
Hauge at Finntjern (Figure 2). Claim locations are depicted in Figure 2.

1.3 BACKGROUND

Between 1971 and 1982 A/S Sulfidmalm, initially in joint venture with A/S Sydvaranger,
conducted helicopter electromagnetic (EM) surveys, ground magnetometer, EM and VLEF-
EM surveys, 1:10,000 scale geological mapping, Quaternary geology, till geochemistry and
diamond drilling (40 holes; 5,729 metres) in the Pasvik area (Table 1). This work resulted
in the discovery of ultramafic bodies but no significant mineralization.

The A/S Sulfidmalm exploration program was reactivated in 1990 to explore in Pasvik for
the extension of the highly productive Pechenga nickel belt (Table 2). This was due to
efforts by the NGU in co-operation with Russian geoscientists and the possibility to visit the
Pechenga area. The objective was to trace the favourable Pechenga stratigraphy into
Norway and apply an empirical or genetic ore deposit model to guide the exploration
efforts.

The 1991 exploration program involved a regional airborne survey, followed by regional
(1:10,000) and detaited (1:5000) mapping (see Maps, Back Pocket), limited ground mag and
EM, drill core re-logging and importantly, a field excursion to the Pechenga district in
Russia to examine ore bodies and geology. The program produced four significant results:
(1) the Pechenga Group was correlated across the border into Pasvik, Norway, (2) the
importance of the Productive Formation as a host to Ni-Cu deposits was emphasized, (3)
a structural history of the region and structural controls on ore bodies were defined and (4)
Several previously undrilled magnetic anomalies (probable ultramafic bodies) within the
Productive Formation were identified in Pasvik. These results led to the 1992 drill program,
designed to test the potential for nickel mineralization in the various inferred ultramafic
bodies.



1.4 1992 EXPLORATION AND EXPENDITURES

The 1992 exploration program included diamond drilling, mapping and ground geophysics.
Drilling was carried out from July 1 to August 14 by TerraBor A/S. Eleven (11) holes (PS-
42 t0 -52) totalling 1918.12 metres were drilled and are summarized in Appendix A. Results
and Expenditures for 1992 are reported in Appendix A.

The following personnel were involved in the 1992 exploration:

Oyvind Hushovd President A/S Sulfidmalm
Jarmn Jacobsen Accountant Falconbridge Nikkelverk
Fony Green Regional Exploration Manager | Falconbridge Limited
I Daryl Hodges Senior Project Geologist Falconbridge Limited
Karen Hudson-Edwards Consulting Geologist
Trond Watne Senior Geological Assistant A/S Sulfidmalm
Jon Erik Eriksen Junior Geological Assistant A/S Sulfidmalm

In addition to these persons, consultation was conducted with R.D.
Stewart, District Geologist, and A. Watts Chief Geophysicist, both
with Falconbridge Limited.

2.0 REGIONAI GEOLOGY
2.1 PECHENGA

The Pechenga deposits are situated in Russia at the extreme
northwestern corner of the Kola Peninsula, close to the Norwegian
border (Figure 1, 3). They occur within the Pechenga-
Imandra/Varzuga Structural Facies Zone, an Early Proterozoic
tectonic trench which formed between two Archean blocks. Four of
the six major nickel camps in the Kola Peninsula, namely, Fedoro-
Panskie Tundry, Monchegorsk, East Pechenga and Pechenga, are
situated within this Zone (Georbunov et al., 1985).

The Lower Proterozoic Pechenga structure comprises two zones: the
Northern Zone and the Southern Zone (2Zagorodny et al., 1964).
These zones to the Pechenga Group in the north and South Pechenga
Group in the south, separated by the major syn-volcanic Poritash
Fault. The lower age limit of the Pechenga Group is constrained by
inclusions in the Akhmalahti Sedimentary Formation of pebbles of
the 2453 * 42 Ma (Sm-N&d, Bakushkin et al., 1990) Mt. Generalskaya
gabbro-norite intrusion. The upper age limit is bracketed by the
1810 * 50 Ma (U-Pb age, Pushkarev et al., 1978) Litsa~Araguba
granite which intrudes the South Pechenga Group.

The Pechenga Group is composed of four formations, each beginning
with sedimentary rocks and ending with a thicker pile of mainly
basaltic volcanic rocks (Zagorodny et al., 1964). Volcanic rocks
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have a total thickness of 10,000 to 12,000 metres and form 80
percent of the Pechenga Group. The formations are, from oldest to
youngest, the Akhmalahti, Kuetsyarvi, Kolasyoki and Pil'guyarvi
Sedimentary and Volcanic Formations (Table 3). The Pil'guyarvi
Sedimentary, or 'Productive Formation', hosts the Pechenga Ni-Cu
deposits. The rocks have undergone varying metamorphism, from
prehnite-pumpellyite to greenschist facies in the central part of
the Pechenga area to amphibolite facies towards the peripheral
zones.

Intrusion and extrusion of nickeliferous, ultramafic and mafic-
ultramafic bodies into the Productive Formation and the Kolasyoki
Volcanic Formation along the Kolasyoki fault coincided with the
start of Pil'guyarvi volcanism. Two types of ultramafic body are
recognized at Pechenga (Gorbunov, 1968):

TYPE 1: ULTRAMAFIC FLOWS AND POSSIBLY INTRUSIONS

Type la: undifferentiated, usually thin ultramafic (serpentinite)
bodies.

Type 1b: differentiated ultramafic - pyroxenite, generally thicker
ultramafic bodies which sometimes display globular and guench
textures.

Type 1lc: Ni-Cu ore bearing Type 1lb ultramafic bodies.

TYPE 2: ULTRAMAFIC-PYROXENITE-GABBRO INTRUSIONS (GABBRO-WERHLITES)
Type 2a: differentiated gabbro-ultramafic (wehrlite) bodies
(generally intrusions) consisting in upward succession of altered
peridotites (serpentinites), pyroxenites, gabbros and monzonitic
gabbros, and

Type 2b: Magmatic Ni-Cu ore-bearing Type 2a gabbro-ultramafic
bodies.

2.2 PABVIK CORRELATION

Mapping in the Pasvik area in 1957 by A/S Sydvaranger revealed that
the Russian Pechenga Group extends into Norway. This interpretation
has been confirmed by A/S Sulfidmalm and NGU efforts in 1991
(Figure 3). The belt of rocks, known as the Skogfoss Arch, extends
for 34 kilometres across Norway. It is 5.5 kilometres wide at the
Russian border and 1.2 kilometres wide at the Finnish border.
Equivalents of the Akhmalahti, Kuetsyarvi, Kolasyoki and
Pil'guyarvi Formations and the South Pechenga Group all are present
in the Pasvik area (Table 3) about 23 kilometres along strike from
the Kaula deposit. The Productive Formation equivalent in Norway
is thickest in the central Oksfjell area where the density and size
of magnetic ultramafic bodies also is the greatest (Figure 5).
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3.0 1992 EXPLORATION
3.1 PURPOSBE
The 1992 diamond drill program had several objectives:

(a) To confirm the presence of several inferred ultramafic bodies
in or near the Productive Formation at Oksfjell.

(b) To discover Ni-Cu mineralization related to these ultramafic
bodies, and/or

(c) To priority rank the bodies in terms of Ni ore potential.

The purpose of the 1992 ground geophysics was to confirm the
location of airborne magnetic targets on the ground for drilling.
The purpose of the 1992 mapping was to obtain further detailed
structural information to interpret possible controls on
mineralization and to determine the potential for prospective
ultramafics at Svartfjell and Finntjern.

3.2 GEOLOGY AND GEOCHEMISTRY
3.2.1 Oksfjell Geology

The Oksfjell area is the central part of the Pasvik Skogfoss Arch.
Each formation of the Pasvik Pechenga Group is thickest, and
ultramafic bodies are most abundant in this area (Figure 5). This
thick portion is bounded by faults which could be analogous to the
synsedimentary faults bounding the ore - hosting Productive
Formation in Pechenga.

The Productive Formation dominates the Oksfjell area (Figure 5).
It can be subdivided into two members: (A) a 'Lower' part
consisting of generally equal parts of sandstones, siltstones and
mafic volcaniclastics, and (B) a 'Middle' part consisting of 60 to
90 vol% black, carbon- and sulphide-bearing shales and rhythmites,
with lenses of massive pyrrhotite and grey diagenetic carbonate
lenses, intercalated with less than 10 vol% mafic volcaniclastics,
The presence of graphitic material and sulphides suggests a sulphur
- rich biotic environment. Both Productive Formation members are
intruded by gabbro-diabase bodies, which comprise up to three-
quarters of the volume of the Productive Formation pile (Figure 5,
7).

3.2.1.1 Geology and Petrography of Pasvik Ultramafic Rocks

Several types of ultramafic bodies are present at Pechenga but only
the Type 1b and the Type 2b differentiated ultramafic 'gabbro-
wehrlite' bodies are ore hosts. Type 2b bodies make up nearly all
of the deposits. An important part of the Pasvik exploration
effort has been to identify the prospective bodies and to focus
future work on these targets. In this regard, petrographic and
geochemical studies were carried out on the ultramafic and related
rocks to (1) compare them with ultramafic bodies at Pechenga,
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(2) define the variation within each body compared to Pechenga,

(3) to make comparisons among individual bodies or groups of
bodies, to aid in subdividing them for prospecting and (4) compare
the metal distribution amongst them and with the Pechenga deposits.

At Pasvik, three types of ultramafic body can be defined and are
referred to as: Types la, 1b and 2a. One to five metre thick
undifferentiated ultramafic Type la flows (and possibly intrusions)
occur in the lower part of the Lower Productive Formation and at or
near the top of the Middle Productive Formation (Table 4, Figure 5,
6). Type 1lb bodies range in thickness from 5 to 36 m and occur at
the top of the Middle Productive Formation. They show weak
differentiation from dunite to probable harzburgite. Several Type
1b bodies were intersected by previcus holes 29, 25, 32, 36, 34 and
hole 48 in the 1992 drilling (Table 4). Both varieties of Type 1
ultramafics are grey, massive, porphyroblastic, generally intensely
sheared and boudinaged, and often carry inclusions of sedimentary
rocks.

Three differentiated gabbro-wehrlite Type 2a bodies, each in two
parts, are located in the Oksfjell East area. They occur in the
upper Kolasyoki Volcanic and Lower Productive Formations, (Table 4,
Figures 5, 6), range in thickness from 28 to 102 m, and pass
upwards from ultramafic through pyroxenite and gabbro, with local
centimetre - wide granophyric portions. The bodies are designated,
from west to east, bodies A (parts Al, A2), B (Bl, B2) and C (Cl,
C2) (Figure 5, Table 4). Most bodies are intact, except for the
ultramafic portions of bodies Al and C2 intersected in holes 1 and
52, respectively (Table 4). Body A has the greatest strike length
(1.25 km total Al1+A2 based on magnetic interpretations), thickness
(108.61 m, hole 41 intersection) and ultramafic teo mafic ratios
(range 3.54 to 19.00). The latter are similar to ratios for Ni-Cu
ore-bearing bodies in the western part of the Pechenga ore-field
(Kaula, Kotselvaara, Kammikivi, average 2.31, Table 5; Smol'kin,
1974, Table 4). Minor thin upper granophyric portions occur in
Bodies A (hole 41) and B (hole 44).

All of the ultramafic rocks are completely metamorphosed to
mixtures of iron-rich chlorite, kaersutite, biotite, talc,
carbonate, serpentine, magnetite and minor pyrrhotite. The
pyroxenites and gabbros are medium- to coarse-grained, monoclinic
pyroxene~-plagioclase-chlorite-actinolite and lesser
ilmenomagnetite-sphene-leucoxene-carbonate-epidote and trace
chalcopyrite-bearing rocks.

3.2.1.2 Geochemistry of Ultramafic Rocks

Ultramafic rocks at Pechenga and Pasvik have distinct geochemical
compositions. They have high MgO (generally >20 wt%), FeO, (>14
wt%), TiO, (generally >0.8%), Ni (>500 ppm), Cr (>600 ppm), Co (>60
ppm) and Zr (150-250 ppm) contents and strongly negatively sloped
REE patterns. Pechenga ultramafic volcanics were named by Hanski
and Smolkin (1989) as ferropicrites, and were shown to be coeval
with Ni-Cu-bearing Type 2b gabbro-wehrlite intrusions. The same
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ferropicrite <classification can be applied to the Pasvik
ultramafics.

The Pasvik Type 1 (la, 1b) and Type 2a ultramafic bodies have
distinct geochemical characteristics (Table 6). Generally, the
Type 2a's have higher TJ.O2 and Ni contents than the Type 1's. On
major element plots (Figure 7a, 7b, 7c¢), the Type 2a bodies group
into a tight cluster compared with the more scattered Type 1's and
Pechenga host rocks (Figure 7d).

Geochemical profiles for Pechenga Type 2 bodies from
Pil'guyarvi and Kammikivi are presented in Figure 8. Pasvik Type 2a
gabbro-wehrlite bodies Al, A2, B2, Cl and C2 are shown in Figure 9.
Only the oxides MgO, TioO2, CaO and Al,0;, and elements Ni, Cu and
S were plotted, as these give the best petrologlcal fingerprints.
Efforts were made to sample the ultramafic portions of the bodies
consistently and near the contacts to ensure a complete profile.
Several comments can be made from the profiles and geochemical
plots comparing Pasvik to Pechenga:

(a) The ultramafic-pyroxenite and pyroxenite-gabbro contacts are
easily distinguished geochemically in both areas. At Pasvik, the
change upwards from ultramafic to pyroxenite is depicted by a sharp
decrease in MgO (generally from 20-30 wt%¥ to 10-15 wt%), sharp
increases in Ca0 (from <5 to 12-15 wt%) and notable increases in
TiO, (from 1-2 to 2-10 wt%) and Al,0; (from "4 to 5-8 wt%¥). These
changes are due to the occurence of clinopyroxene and Ti-bearing
mineral (kaersutite amphibole, Ti-phlogopite, Ti-biotite and
ilmenite) fractionation in the pyroxenites.

Similar trends are seen in the change upwards from pyroxenite
to gabbro At Pasvik it is marked by a sharp increase in Al,0; (from
5-8 to "12 wt%), sharp decreases in TiO, (from 2-10 to <5 wt%) and
Mg0O (from 10-15 to <5 wt%) and a weak decrease in Ca0 (from 12-15
to 7-10 wt%). These changes can be accounted for by an increase in
plagioclase and decrease in clinopyroxene fractionation when
passing from pyroxenites to gabbros.

(k) The ultramafic portions of bodies A, B and C each have distinct
geochemical characteristics:

Body A Body B Body C
n=18 n=7 n=3

Mg0O 20.58-29.33 23.97-25.85 21.04-24.27
(27.12) (25.08) (22.33)

Tio, 1.53-2.56 2.03-2.33 2.13-2.43
(1.79) (2.11) (2.27)

Cao 2.46-6.95 4.32-5.01 5.07-6.65
(3.90) (4.60) (6.04)

Al,0, 3.04-5.59 3.92-4.47 4.23-4.62
(3.66) (4.23) (4.47)

Ni 1600-2295 1743-3080 1467-1698
(2007) (2088) (1547)

Ccu 56=-162 79-130 115-153
(104) (108) (141)

s <50-425 <50-116 <50-3295
(72) (17) {(1688)



Co Tr-193 152-169 123-147
(136) (59) (133)

(c) The boudin portions of the Bodies Al and A2, and Cl and C2 can
be correlated using the profiles (Figure 9a, b, 4, e, f).
Ultramafic, pyroxenite and gabbro portions show similar MgO, TiO,,
Ca0 and Al,0; contents. This supports the geoclogical interpretation
that Al and A2, and Cl and C2 each may have been one body that was
dismembered.

d) In the Pil'guyarvi profile, Figure 8a, the Ti0,, Al,0; and MgO
all show a sharp increase at the base. This could have application
in confirming whether the true base of an intrusion has been
tested. Geochemical changes are noted in the base of bodies A, B
and C. Body Al (hole 1) (Figure 9a) shows a sharper basal change
than body A2 (hole 41) (Figure 9b), suggesting that hole 41 may not
have reached the true base of the body. The changes in body Bl
(hole 44) (Figure 9c) and body C2 (hole 52) (Figure 9f) are only
gradual, suggesting that the true bases may not have been
penetrated. The base of body Cl appears to have been penetrated by
hole 51 (Figure 9e), but not by hole 50 (Figure 9od).

The major element chemistry of the Pasvik ultramafic bodies and in
particular the Type 2a bodies compare very favourably with the
Pechenga gabbro - wehrlite bodies. This and the similar
stratigraphic settings and relationships indicate that similar
processes were occurring in the two areas at approximately the same
time.

3.2.2. s8vartfjell Geology

The Svartfjell area is located in the eastern portion of the
Skogfoss Arch, northwest of Skogfoss near the Russian-Norwegian
border (Figure 2). The Sulfidmalm claim block focuses on the
magnetic ultramafic body intersected in hole 32 (Figure 10,
Appendix C).

Detailed 1:2000 scale geological mapping over the block outlined
the Productive Formation, the hole 32 body and five other
ultramafic localities (Figure 10). The hole 32 body is a Type 1lb
intrusion which had a 36.0 m intersection in the drill hole. The
body is wholly massive, fine-grained, dark grey serpentinized
ultramafic flow composed of Fe-rich chlorite, serpentine,
carbonate, chromite and magnetite. Selected samples from the 'hole
32' ultramafic body show weak enrichment in Cu and Ni (Table 5).
The five other bodies are thin (generally <5 m thick), intensely
sheared, talcose and carbonate porphyroblastic bodies intercalated
with Productive Formation sediments.

The exploration priority of the hole 32 ultramafic flow presently
is low, based on (a) the lack of significant mineralization found
to date in outcrop and drilling; (b) its classification as a Type
1b body with a low potential to host a large Ni-Cu body; (c) its
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location and isolation, as there 1is no other prospective body
between it and the closest Type 2a body in the Oksfjell area 6 km
to the east.

3.2.3 Finntjern Geology

The Finntjern area lies in the south-western part of the Skogfoss
Arch, near the Finnish border, at the point where the orientation
of the Arch changes sharply from northeast- to east-west trending
(Figure 2). The Sulfidmalm claim area centers on two large,
rounded magnetic anomalies (Figure 11) in Pil'guyarvi volcanics.
Although there is no outcrop in the anomaly area, a 900 m long
train of gabbro, pyroxenite and amphibolite boulders is located
down-ice of the anomalies.

Whole-rock data collected from 13 boulder samples (Table 6)
suggests that they have ferropicritic affinities (18.4-27.4 wt%
MgO; 12.4-18.6 wt% Fe,0;, 0.538-1.79 wt% TiO,, 0.12-0.34 wt¥ Cr,05,
776-1190 ppm Ni). However, their S contents (Table 6, Figure 13)
are extremely low for the range of Ni contents, showing that there
are no Ni sulphides present.

3.3 GEOPHYSICS

Two geophysical surveys were carried out in 1991. These included
a 1409.5 line km helicopter-borne AEM survey by Aerodat-NGU and a
47.71 km ground mag and Slingram EM survey by Suomen Malmi OY of
Finland. These surveys results are reported in Appendix C.

The Airborne survey covered the Kuetsyarvi, Kolasyoki and
Pil'guyarvi Formations and part of the South Pechenga Group, across
Pasvik from Russia to the Finnish border. Magnetic total field and
vertical gradient, EM, resistivity and VLF-EM maps were produced.

The Productive Formation is best outlined by the EM maps, where it
is depicted as a 34 km, 20 to 500 m thick series of strong
conductors. The Formation also has a moderately high magnetic
expression on the magnetic maps due to significant quantities of
magnetic pyrrhotite within its sediments. Gaps in the Formation
conductor clusters and magnetic expressions are due to the presence
of non-conductive and non-magnetic gabbro-diabase bodies.

Ultramafic bodies are best distinguished on the vertical gradient
magnetic maps as prominent circular to elliptical high-amplitude
bodies (Figure 12). It is important to note that the Type 2a AZ
and B2 bodies do not have a coincident associated EM anomaly. The
coincident EM and body Al body mag anomaly is deceptive because the
two anomalies actually are separated vertically in 3-dimensional
space and only appear to be coincident due to the 2-dimensional
map.

Results from the ground Mag and EM survey over the eastern Oksfjell
area (Figure 5, 12) correspond well with those from the airborne
survey. The ground survey further delineated the Productive
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Formation, and ultramafic and gabbro-diabase bodies.
3.4 STRUCTURAL GEOLOGY

Structural style in the Pasvik area is considered to be very
similar to that at Pechenga. Primary bedding (S;) structures are
rarely seen due to the strong primary schistosity (S,) onto which
the S, is transposed. Where seen, bedding contacts tend to be
highly sheared. They are best preserved in the Productive
Formation shales and sandstones.

Primary S, fabric occurs consistently as a finely spaced,
moderately to well-developed schistosity in all rock types. It
parallels the major contacts between the sedimentary and volcanic
formations and outlines the shape of the Skogfoss Arch. Elongate,
lozenge-shaped boudins of serpentinized ultramafic, quartz veins,
gabbros and pillow basalts formed due to the strong compression
perpendicular to S,.

Thrust faulting was related to the primary deformation. Evidence
includes strong rodding and slickensides in pillow lavas, localized
S,-parallel mylonites and repetition of ultramafic boudins (Figure
5, holes PS-37, =36, =29, -34).

Contoured data for S§; and S; define a great circle (Figure 13),
suggesting that the schistosities are cylindrically folded during
a second folding event (F;). This and the macroscopic open
Skogfoss Arch fold are the main evidence of secondary deformation
(D,) . There 1is no associated development of penetrative
schistosity. The cause of this folding is uncertain, but may be
related to regional compression of the Pechenga Group between
Archean plates. Although the Skogfoss Arch F, fold axis appears to
trend 180° (Figure 3), its orientation given by the pole to the S,-
S, great circle is 33.0° -> 206.7* (Figure 13). This may be due to
rotation by shearing, described below.

The latest observed deformational event (D;?) is localized shear
zone/fault zone development. These 2zones strike approximately
N25°E and are characterized by localized, intense to mylonitic
schistosity, C- and S-fabrics, mineral lineations, and rotation and
boudinage of layers with differing competency (such as
serpentinized ultramafics). Most of the shear zones in the
Oksfjell area have a sinistral sense of shear, recorded in tension
gashes and offsets of lithological units. Dextral senses are
recorded elsewhere along the Skogfoss Arch. Strike-slip
displacement ranges from a few to 250 metres.

Two regional fault systems are evident from air photograph and
satellite image lineaments, topographical features, geophysical
maps, and extrapolation from outcrop-scale shear zones (Figure 5).
The first system is the regional expression of the N25°E trending
shear zones. The second strikes N60°W (290°). These faults were
likely early syn-sedimentary rift-basin bounding faults which
subsequently were re-activated. This is suggested by abrupt facies
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terminations and changes across faults, and offsets of younger
South Pechenga rocks.

3.6 ECONOMIC RESULTS

1992 Pasvik drill logs and sections are reported in Appendix C.
The drill program had several results:

(1) Ultramafic rocks were intersected in holes PS5-92-42, -43, -44,
-45, -48, -49, -50, -51 and -52. All of these bodies lie within
the Productive Formation, except for the Hole PS-92-44 body which
occurs at the Lower Productive Formation/Kolasyoki Volcanic
Formation contact.

At Pasvik, as at Pechenga, the ultramafic bodies can be classified
into three types: Types 1la, 1lb and 2a (after Gorbunov, 1968).
These were described in more detail in section 3.2 and it was
concluded that these bodies are essentailly identical. The Type 2a
bodies are the differentiated gabbro - wehrlite bodies which hest
the vast majority of the nickel - copper ore at Pechenga. 'Type 2a'
'gabbro-wehrlite' bodies were intersected in Holes PS-1, -30, =39,
-41 from previous drilling and holes -43, -44, -50, -51 and =52 in
the 1992 drilling (Table 4, Appendix C).

Observed mineralization at Pasvik is minor and that has frustrated
attempts to prove up any kind of economic potential in the past, as
now. The following is a brief description of where metallic
mineralization has been observed in the 1992 drilling. The gabbro-
pyroxenite portions of the bodies in holes PS-44, -50 and -~51
contain up to 1% disseminated chalcopyrite. Up to 2% disseminated
pyrrhotite was observed in the ultramafic portions. Remobilized
chalcopyrite occurs in overlying volcanic rocks (hole 43, 11800 ppm
Cu over 10 cm; hole 52) and in xenoliths within the ultramafic
portion of the bodies (holes 51, 52) (Appendix C, Table 5). The
most sulphidic rocks are the carbon-bearing black shales in the
Productive Formation which contain 5 to 30% pyrrhotite and trace to
1% chalcopyrite. Some of the black shales and Type 1 ultramafic
bodies are weakly enriched in Ni and Cu (Figure 6a). The trace
metal geochemistry sampling was completed to complete the
investigation of metal enrichment at Pasvik. With the absense of
significant visible mineralization, one anticipates that 'cryptic’
trends or associations in the metals can be observed which support
further evaluation.

As has been previously stated, the bulk of the ores in Pechenga are
related to the diffentiated massifs, and form typical magmatic or
'syngenetic ' ores. The profile in Figure 1l4a is representative of
trends observed in 57 investigated massifs hosting syngenetic
mineralization. Of significance are the sympathetic trends of Cu
and Ni which show excellent correlation (r=0.79 to 0.99 in Pechenga
bodies Kotsel'vaara, Kammikivi, Pil'guyarvi; Kochnev-Pervukhov,
1978). This trend is reported to occur throughout the ore - bearing
massifs. In contrast, Pasvik Type 2a Ni and Cu contents and trends
show poor correlation (r=0.107) (Figure 9). Examination of the
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metal profiles from Pasvik shows a sympathetic correlation of Ni
and Co, which are both elevated in the cumulate portion of the
bodies. The Ni-Mg0 trend (Figure 7) suggests a magmatic
differentiation. This is supported by the Ni-Co relationship
(Figure 16) and is in contrast with the elevated Ni observed in the
Ni-Mg0 plot from Pechenga (Figure 7d). Cu and S show a slightly
better correlation (r=0.308) and reflect the presence of
chalcopyrlte in the pyroxenites and gabbros and the low Cu and S
contents in the cumulate portions of the bodies. The ultramafic
portions of the Type 2a bodies have very low S contents (generally
less than background levels of 50 ppm) in the ultramafic portions
of the bodies (Figure 9, 15). Relative increases in S occur only
at the bases of Bedy Bl (hole 44; 105 ppm: 116 ppm anhydrous) and
Cl1 (hole 50; 3010 ppm: 3295 ppm anhydrous and hole 51, 1540 ppm:
1637 ppm anhydrous). These can be accounted for by reaction and
weak metasomatism at the contacts, or by structural introduction.
The increased S contents are not, however, coincident with high Ni
values (Figure 9), supporting the observed lack of Ni- sulphldes

Some of the Type 1 ultramafic bodies are weakly enriched in Ni
and Cu (Flgure 16a, 16b, Table 5). Those Type 1 bodies which are
enriched in Cu also are enriched in As and to a lesser extent, Ni
(Figure 16a, 16c), suggesting that Ni- Co- arsenides may be present
in the rocks.

4.0 DISCUB3ION

Petrologically, the Pasvik Type 2a gabbro-wehrlites are the most
similar of the Pasvik ultramafics to the main Pechenga Ni-Cu ore-
bearing Type 2b gabbro-wehrlites. However, no Ni-sulphides have
been observed to date in the Pasvik bodies. The lack of Ni-
sulphides and low sulphur in the ultramafics suggests that the
source Type 2a magma contained little sulphur. The correlation of
Ni and Co in the cumulate portions indicates simple fractionation
trends whereas the poor Cu - Ni correlation and the low sulphur
predicate against magmatic sulphide trends. Also, the results
indicate that no contamination by external sulphur sources has
occurred therefore it appears that the Type 2a magmas did not
assimilate sulphur-bearing sediments from the Productive Formation
prior to crystallizing. This is supported by their stratigraphic
position in the sulphur-poor Kolasyoki volcanics. Therefore,
during crystallization, all of the available Ni in the melt
probably partitioned into silicates (olivine).

A late sulphur enrichment is reflected in the gabbro and pyroxenite
portions of the bodies. This correlates well with copper (Flgure
9b, ¢, d, e), and is reflected by the presence of chalcopyrlte in
these rocks. The cause of this sulphur enrichment is unknown, but
could be related to supersaturation of sulphur and copper and
subsequent precipitation of Cu-sulphides during the late
crystallization stages of the Type 2a gabbro-wehrlltes This is
supported texturally by the chalcopyrite grains, which are
disseminated and appear to be intercumulus rather than fracture-
related. Alternatively, the Cu and S could have come from seperate
sources and combined during metamorphism, although this seems
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unlikely.

Structural study and drill hole correlations suggest that the Type
2a bodies are boudinaged and rotated, possibly due to shearing, and
have a very shallow plunge. Lack of further anomalies on magnetic
maps, which would be expected with the shallow depths and plunges
of the bodies, suggests that there are no additional Type 2a bodies
than the six presently docunented.

5.0 CONCLUSIONS

The following conclusions are drawn from 1992 drilling in the
Oksfjell area, Pasvik, combined with present and previous
geological and geophysical data:

(1) No economic Ni concentrations nor Ni-sulphides have been
observed in any of the Pasvik rocks. Pasvik Type 2a ultramafic Ni
and Cu contents show poor correlation, in contrast to the Pechenga
ore-bearing host rocks. Visible chalcopyrite in the gabbroic
portions of the gabbro - wehrlite bodies can be expalined by late
supersaturation of sulphur and copper which does not partition into
silicates as readily as Ni. This and the apparent total silicate
partitioning of Co and Ni strongly suggest that the Pasvik Type 2a
bodies have a low potential to host an economic Ni-Cu deposit.

(2) The ultramafic portions of the Oksfjell East Type 2a gabbro-
wehrlites have extremely low S contents (generally <50 ppm).
Sulphur enrichment is noted only at the basal ultramafic contacts,
where it can be explained by metasomatic or structural addition,
and in the upper gabbro and pyroxenite portions. In the latter, it
is associated with weak Cu enrichment.

(3) Three types of ultramafic body, la, 1lb and 2a, are recognized
at Pasvik through drilling and magnetic surveys. Type la bodies
are <5 m thick, undifferentiated flows. Type 1lb bodies are 5 to 36
m thick, weakly differentiated ultramafic bodies occurring at the
top of the Middle Productive Formation. Type 2a differentiated
gabbro-wehrlite bodies are 28 to 109 m thick, and occur in the
upper Kolasyoki Volcanic and Lower Productive Formations.

(4) Type 2a bodies are petrologically most similar to Ni-Cu-bearing
Pechenga Type 2b gabbro-wehrlites. Six Type 2a bodies, which
probably result from three bodies (A, B, C), boudinaged during
shearing, occur in the Oksfjell East area. Bodies A, B and C each
have distinct geochemical characteristics and ultramafic to mafic
ratios and are considered the only possible Ni ore hosts. The shape
of these bodies follow that of regional linear elements, such as
rodding, measured in deformed rock units.

(5) The isolated Type 1b ultramafic body intersected by previous
drill hole PS-77-32 in the Svartfjell claim block only shows weak
Cu and Ni enrichment. Ultramafic boulders on the Finntjern claim
block may have originated from a magnetic (ultramafic) body in
Pil'guyarvi volcanics. The boulders have similar general
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geochemical characteristics to the Oksfjell Type la, 1b and 2a
bodies, but have low S and Ni contents.

6.0 RECOMMENDATIONS
The recommendations for Pasvik are:
(1) Discontinue the exploration program at Oksfjell.

(2) Reduce the Oksfjell claim block to 10 claims of 25 ha each, to
specifically cover the location of 1992 drilling of the ultramafic
bodies.

(3) Abandon the claims at Svartfjellet and Finntjern.

(4) Continue to obtain and assess deposit-specific information from
Pechenga and compare the Pasvik data to this information.



14
REFERENCES

Bakushkin Ye. M. Zhuravlev D. 2. Bayanova T. B. Balashov Yu. A.
1990. Mountain General'skaya. In: Mitrofanov F. P. and Balashov Yu.
A. (eds.) Geochronology and Genesis of Layered Basic Intrusions,
Volcanites and Granite-Gneisses of the Kola Peninsula. Apatity, p.
14-15.

Brugmann G. E. Hanski E. J. Smolkin V. F. 1991 Geology and
geochemistry of volcanic rocks and nickel-bearing intrusions of the
Pechenga Complex, USSR. In Ore Deposits Workshop, University of
Toronto, December 1991, Chapter 8.

Gorbunov G. I. 1968. Geology and origin of the copper-nickel
sulphide ore deposits of Pechenga (Petsamo). Moscow, Nedra, 352 p.
{in Russian).

Gorbunov G. I. Yakovlev Yu. N. Goncharov Yu. V. Gorelov V. A. and
Tel'nov V. A. 1985. The Nickel Areas of the Kola Peninsula.
Geological Survey of Finland Bulletin 333, p. 41-121.

Green A. H. 1991. Pechenga Trip Report. Unpublished Falconbridge
report.

Hanski E. J. and Smol'kin, V. F. 1989. Pechenga ferropicrites and
other Early Proterozoic picrites in the eastern part of the Baltic
Shield. Precambrian Research, v. 45, p. 63-82.

Hanski E. J. and Smol'kin V. F. 1990. Thick, layered ferropicritic
flows in the Pechenga area and their relation to associated Ni-Cu
deposits. Volcanological Congress, 3.-8. September, 1990, Mainz
{FRG), Abstracts.

Kochnev-Pervukhov V. I. 1978. Peculiarities of nickel and copper
distribution in copper-nickel ores of the Pechenga ore deposits.
Geochimica, v. 550, No. 6, p. 868-875. (in Russian).

Melezhik V. A. Nilsson, L. -P. and Sturt B. A, 1992. Geological
correlation of the Pechenga and Pasvik zones. Unpublished report
Nr. 92.236, Norges Geologiske Undersekelse,

Pushkarev Yu. D. Kravchenko E. V. and Shestakov G. I. 1978.
Precambrian geochronological markers in the Kola Peninsula. Nauka,
Leningrad, 136 p. (in Russian).

Ramsay, J. 1980. Shear zone geometry: a review. Journal of
Structural Geology, v. 2, no. 1/2, p. 83-99,.

Smol'kin 1977. Petrology of the Pilguarvi ore-bearing intrusion.
VINITI, no. 2114-77, 216 p. (in Russian).

Zagorodny V. G. Mirskaya D. D. and Suslova S. N. 1964. Geology of
the Pechenga Sedimentary-Volcanogenic Series. Leningrad, 218 p. (in
Russian).



15

Zak S. I. Makarov V. N. Kochnev-Pervukhov V. I. Proskuryakov V. V.,
Zaskind E. S. Batashev E. V. Kolesnikov G. P. 1982. Geology,

Magmatism and Ore Formation in the Pechenga Ore Field.
Leningrad, 112 p. (in Russian).

Nedra,



FIGURES.

L -



A soen

q"

Arctic Circle

LS
Trondhllm

ll Arctic Ocean

MURMANSK

: 0 \. ‘ ' Koia J
=N ' \ w Penninsul

vk |

L
- ‘-:K

risfiansand

0 COPENHAGEN

560Km 1,000
e

Ezploralion Depariment
Krisfiansond, Norwey

PASVIK AREA
LOCATION

ass SULFIDMALM

scaLes
TATE OF WORK> TS,

ORAINAL BY: Taie PROJECT Flawient
REVISED §Y+____ Celw mmpenO15-906" 9
NRAAWN BY: Dote [REXD 1
APPROVED BY: Date MAP M0 -




OKSFJELL CLAIM BLOCK
BLOCK (364 /1990-FB TO 417/1990-F8)
Staked Dec, 18,1990

p——
— -~
— \-‘-_"

——

397|401 [a08lic

SVARTFJELL CLAIM BLOCK
BLOCK {24 /1992-FB TO 13141992 F
Staked March 11,1992

h24 130
L1}

FINLAND

NORWAY

ass SULFIDMALM e ront. worwer

LOCATION OF CLAIMS

FINNTJERN 141 3| KILOMETRES
CLAIM BLogg ’:J\

(132/1992-FB to 143 /1992- FB)\\_ P Note :=Claim numbaers are Bergvesenet Mutingnumeren,
Staked March 111992 =

Pasvik,Norway

Figure 2



LEGZND

) 'l Seuth Pechenga Growp
i ..
Subvelcsnic Andesite

Pil'guyarvi Volecanic Farmatic

=y

Pil'guyervl Sealmentory (PROCUTTIVD
Formation

OKSFJELL

FINLAND

Fermation

Kuetsyarv) Sedimen=ary ang Valoariz
Formation

Sacs Akhmolahtl SedimenTary ana Velzanic
it Farmation

° NI - Cu Deposits
% Ferropicrite eruption center

' /s Syn-sealmentary oand Syn-veicanic
|/ faults

RUSSIA

PASVIK/PECHENGA DEPOSITS

30 km

Figure 3



PECHENGA DEPOSITS

everny

¢
GNOV

@ Pll'guyarvl Volconle Formation
Upper Productive Formation

@ Middle Productive Formation
O Lower Produclive Formation
© Kolosyokl Volcanle Formation
a0 Ultramafle
" Gabbro
ik Ore Deposit
-="Fault
~=~ Geological Contact, approximate

4 2omboy




[ . =

S
T ke,
,("“1; TTT, / L(K 1
P .
~ 3o} Kolasyoki VA >
/x A e 7 Vol . T ,' i PSH50, S5t
ff'r"i'( 1 _\f oconlt.: E //; < P
f—r 2 UM 1))} Formation . d:;:,;?_,__ . — ].' 1«“'3\
A . 1 n 1A
- X, R T - rB1'I ‘Formono LA
T N > TR 5y U ips-s
Plad Y o g™ ) getive N C
7701730 N ol ; 1, — A ."' Prod . s, PsS-44 F:2 >
! Lfe ‘ ‘fl'l' ‘/ —— P 7[, _ PS-43
! ! er )
o SR 77
7.1
“K um A2 7 1/ ] &-pa)
{ GB-DB /e-08/
5 o GB-DB // g
£ y” . / / //I—._:
¥ ®ps-q9 > ( N / . 4 er UM
% A b .Jf/ \ // ) / ,J’_'—"/
< 1 e - grio®
\ / Fo‘-ﬁ\ | -—
H \ "
- . r_‘ . PS-42
(AR ——~ ~ /'/
~ B34 \ ~ GB-OB U B
FUM: | \ ( T |
! T~ i
_’"T - ""'-'\ . _/ij::-GB-DB 7701000N
< [95 \ - |
] AyM ' 9 100 200 300 400 80O
\ 1 —— ! f Metres
M'\dd\e L= Pil'Guyarvi 596260 E - 897j000E
894730 —_— s~ TPS-48 " Tase Volcanic Formation
~ 598500E Exploralion Department
LEGEND \ ass SULFIDMALM Kristianeend, Nerwey
3 - STRATIGRAPHIC FACING DIRECTION DIP UM Ut ¢ OKSFJELL, PASVIK, NORWAY
— GB-DB GABBRO-DIABASE,
¢~}  GEOLOGICAL CONTACT, INFERRED GEOLOGY & DRILLING
: £ - DRILLHOLE (1971-1997)
y; FAULT,INFERRED; THRUST,INFERRED VERTICAL, UP-DIP PROJECTION
{::J:_; MAGNETIC BODY POND Projecl No Ql5-904_+}d T.5, No Scole 1710,000
TP L N -0 TV 412 A0 T W T —

Figure 5




v/ | " | e
STRATIGRAPHIC MODEL: PASVIK PROJECT

PILGUYARVI VOLCANIC
FORMATION

Rhyolite

RILGUYARVI SEDIMENTARY. Type 1 Ultramatic

FORMATION RS MIDDLE PRODUCTIVE
PRODUCTIVE [meon FORMATION
FORMATION

Gabbro Diabhase /
Matie Volcanic

LOWER RRODUGCTIVE
EQRMATION

' ‘Ty[':r.#: __2,,_-;-Ul!}'atm'nﬁ_u_:'. :

. [KOLOSYQKI VOLECANIC B
FORWATION

| = 1DDm




Ni ppm

10000 ———

8000 -
6000
4000 -

2000

NI vs MGO

1
i
1
1

AType 1a
-Type tb
“Type 2a

Finntjorn

Pasvik Ultramafic Bodies

Figure 7a



Cr203 wt~

am . ‘lrl G N N S am s ll"’lll R B u S = ‘IFI -

CR203 vs MGO

0.54 - | .

0.48 -

-y
1

0.42

0.36 - . . -

030 -

0.24 - . . 1 y
0.18 -
0.12 e

006 - -

10 15 20 25 30 35

Oksfjell Ultramafic Bodies
sType 1a |

Type 1b

| Type 2a

L — - S —

Figure 7b



. e ‘lrl G O GE N == = ..alp'.' R S 0 - B ‘IFI -

Fe203 wt/

Fe203 vs TiO2

25 — | i T g
| |
20 ]
| “ r |
} |
| |
f |
1 O T, IRS———"| .~ . = -
0.0 0.5 1.0 1.5 2.0 2.5
TiO2 wtX
; Oksfjell Ultramafic Bodies ;‘
l 4Type 1a
ﬁ “Type 1b |
| Type 2a |
i = — . i
Figure 7¢



' NI vs MGO
l 10000 I 1 |
l ° *
8000 - |
|
i 6000 | .
€ | |
Q ' |
i = | g "
' 4000 ~ 8 :
1® i Sy g
? - "o 0? 4 o 00
2000 - o b 9% opod
‘ ' T m*™ b -
l ‘ ” L P2 s ® oo. |
0 E_ - _Luﬂ‘_-;'@;‘?ﬁ— -;A,_?__. uk - ! e
l 0 10 20 30 40
l MgO wt/
i | Pechenga Gabbro-Wehrlites
l ! OPechenga West
j ~Pechenga Central |
l. I +Pechenga East 1
i Pechenga Far East ‘
I -
' Figure 7d



‘-

-:---

Depth {m)

Intrusion
— N} —&— Ir ppb
0 H RS "l 1 T llll-b -T'T; ‘|l|-l NALE1: |
5 Margm B . i 8 L) ‘1
| il ]
L ]
L 4k ® I -
-1 !
— -200"'" — _-:‘
E - 2 8 i
= Hh ‘g
=% . B | 1F J
< TOXenite _
8 00" | __ -\
0 zGuotro % 1t EZ ; i =Y : :
i ( Y% 1t 1
. Wheri 1 [ 1F
400~ Wherlite L — =l ! -J
[ 1 [ Tk 4
i 1T T ] i .\0—4 j
500 i Phy.““c—"‘:"l sasaad .- ‘l [ PERTT BRI A R ETTY MEETITT. EWETT "~"—:
’ 01 01 1 10 100
0.1 1 10 0 100 000 10420 b
wt. B ppm FP
Figure 8a Compositional variations along a Profile of the Pilguidrvi
intrusion. e
Kammildvi Tio2 —a— Cu —S— Rh ppb
drilicorel —e— ALZO3 — S o— Pd ppb
0 LA | LB R | _— —
~Gabbro b - -
. Cpx | [ ] ]
-10F u - ]
20F s : ]
[ 22 [ ] 1
> = -
- = B 5 4 -
- O 3 4
=30 < — j N
40 . 0°p - 4 F 4
29 : 1t
E 3 1L j
- Q =3 =3
-50 sl ;s sl g 1 5 gaerssl ¥ ""i L IIIII‘ L ""i L IIIII‘ W1 “ L '!—Uli ' ”,.d sarengd g g
A 1 10 10 100 100 10* 10 o001 i 100
we % ppm ppb
Figure 8b

intrusion.

Compositional variations along a Profile of the Kammikivi

Source: Briigmann et al., 1991,



vg 2indig

Deplh {m)

i.

20

30

40

50

60 —

70

80

90

100

110

120

130

140

00

Body Al (Hole

wita
10.00

1)

100.00 L0 100

1000 10000
R Tt e A S A

—e— Mg0
—o— 1102
—+— Ca0

——— Al203

—®*— Ni
—0— Cu
-+ Co

_-_o._s




--:---_--

Depth (m)

q6 21n31y

130 -

140 -

150

160

170 -

180

190

200

210

220

230

240

1
120

Body A2 (Hola 41)

wi%
.00 10.00 100,00 10 100 1000
} t —+— - 1 t — =
[ _n‘-"’"-f 7 a ‘\‘ — g
' A M N
T 4 .:--"_**';‘.'fr__ - ~u ' = _H‘.—K‘ﬂ
‘h—"""k-.__ql" j 1
b I~
Il / \ |
L | \ \ L
of . A~ \
e -
T Vi {
T 4 X7 1
[/ £ j
- b
=L —=— Mg0 —e—— Ni

—0— Ti02
—*— Ca0

—— Al203

—0— Cu
—*+— Co

—o— 3

1CoCu



Body Bl (Hole 44)

wi
1.00 10.00 100,00 10 100 1000 1000¢
40 4 § 4 ; 4 ‘__ i L st : P —+ + —
1 |
50 -+ |
| ! ‘
60 -+ | ! [
70 -+ |
B0 -+
90 -+ - I.-.[','.:___:_ ?‘_‘_’,_.L' AANAANAN o &k ] .-__: = - S ——?—'— S
- ————T - : 3 . ——
E —=u #+++++ r& e _:l——e“\.&ﬁ_”-—ﬂﬂﬁ_ =
£ 100 <+ : — FIROAAIES = ' 5
g SRt g
110 -+ ; Gz T
120 =~
. {4 L
130 == \\‘ i
Ve f .
140 -~ =
l e —— LE-Q -/
150 -
160 -~ —— Mg0 —e— Ni
—o— T102 —o0—— Cu
s
Ué —+— Cal —+— Co
g —o— Al203 —o—35
o



Depth (m)

pe 21mB1g

Body Cl1 (Hole 50)

100 1000 13000

. Lo
™, T s
b - ——
" - e
\ o r
- -
I e
I:L:':j- .y
s \
! e '
F —
/ Ty
e e
e \
] ‘;"I
. AT e —

witts
1.00 10.00 100.00
0 +— } - t T I_
— ——— — —————— IKAAAAN
10 - 1 ’? IAaAAAAN
II". | AAAAAA
[ ! & AAAAAA.:i
20 - 1 1 AAAANAN
II 1" AAAANAN
) lk | AAAAANAN
= 5 1 ] ANAAAANN
10 b 0 n"'“«.__ _,.-T N A !
o - = _— - ¥ o N o . IAAAAAAN
40 - T oA + + +
JJ-J/-/‘I\ \ L
\ + + +
50 = - ] . % H + + =+
- h + & o+ |
" \ N i . |
+ + o+
60 -1 '\ + + +
\ + o+ +
FO -4 e g —— - +. + +—-—J——-
8Q -~
90 -
100 -
110 +
120 -~ —— Mg0

—0— Ti02
—+— Ca0

—-— Al203

——a— N{
—4— Cu
—*+— Co

—o— g




--:-------------

Depth (m)

a6 21081

10

20

30

40

50

60

70

80

90 ==

100

il0

120 -

Body C1 (Hole 51)

wit%
1.00 10.00 140.00 10 100 1000
T T T —r } = l i T I
|
~ fr— — —— EAA!\AAAA,
A AAAAAN = -~ —
— LA [T | S
-4 a —— =
_fk':a: = N N\, e
1 P AN s TN
o'j “u ; ‘s | Y ________ —=—0
4 f \,\ ‘ :___,___ II -.\.-
=5 _d ¢ s L-_-H_ - I b - A————
N / S~ T ~—
- N ‘;" 7 h“‘——a-._____h /
S .'.I = -0
—&— MgO —%— NI

—U0— T102
—+— Cal

—¢— 41203

—0—— Cu
—s— Co

—C— g

10060



Deplh (m)

J6 2undiy

¢

1.00

Body C2 (Hole 52}

100.00

10 -

20

30

40

S0 -+

60 -

10

100 1000 10000

70 T

100 -+

110 -

120 -+

—=— Mg0
—a— Ti02
—+— Ca0

——— Al203

—es— NI
—0— Cu
—+— Ca

—_—— §



--r----------------

LOCATION MAP
602000E 603000E — —eeeee

E99000N
A/S SULFIDMALM

CLAIMS

7698000N / 7698000N
[] ernreuvarvr voLcARIC PORMATION
| [Z) PIL'GUYARVI SEDIMENTARY (PRODUCTIVE] FORMATION
KOLASYOKI SEDIMENTARY / VOLCANIC FORMATIONS
Exploration Dspartmant @
ass  SULFIDMALM Kelstlansand, Norway [J XUETSYARVI SEDIMENTARY / VOLCANIC FORMATIONS
@ ULTRAMAFIC
S VA RT F\.] E L L ET //}-j GEQLOGICAL CONTACT, GPROPHYSICALLY INFERRED: APPROXIKATE o 100 200 200 400 500
GEOLOGY 7 o et
;/‘< METRES
S, & 8,, STRIKE AND DIP . . .
pas\”k ’Norwoy A HINERAL LINEATION, PLUNGE DIRECTION & AMOUNT See F]gure 2 fOl' Cldlm Block locatlon
roject No Q1D -904 |NT5 No 2433N | 3cae 110,000 -l—-l— GRID (D £\ SAMPLZ LOCATION, OUTCROP, BOULDER, ALL SANPLES PREFIXED BY WHWOOO
1 ) L34 11801 i H Segitpg 3y MM

Figure 10



¢

O
O
El
&4
Ed
@

' \i\\

+
~

\
1
\

586000E

SOTTH FECHENGA ROUY

PIL'GUTARYI VOLOANIC FORMATION

PIL'GUYARVY SEDDIENTARY (PRCDUCTIVE) FORMATION
FOLASTOKD SEDIMENTARY / VOLCANIC FORMATIONS
KUETSYARVI smnmrrnr / VOLCANIC PORMATIONS
ULTRAMAFIC

MAGNETIC ANOMALY, CALCULATED VERTICAL GRADIENT
SANPLE LOCATION AND NUNBER

TMOLY, SBENSE OT POVEMINT SECWN

TRAIL

ICEX NOVEMENT DIRECTION

CROLOGICAL CONTACT, GEOPATSICALLY INPTERRED M‘I“IOXIMTI-

NWC0O3 19
X NWQQ324
NWOC0325

NWOO316
NWOO3I7 |

A/S
SULFIDMALM
CLAIMS ——

7689000N —

S8600QCE
o o o o w0 %o
METRES
a5 SULFIDMALM ot orwey
FINNTJGRN
GEQLOGY

Norway

Praect Mo J15~9C4 IMTA Mo
e OET 1892

| $ems  1:10,000

Figure 11




EASTERN OKSFJELL AREA
. PASVIK NORWAY

CALCULATED VERTICAL GRADIENT




Shear
Zones

Mineral Lnsatons
Qksfed, Paswik

R

—

lllllll’llllll

Contours:

1246810
"=5

Avtrage = 209 Az Plooge 25"

Figure 13



PECHENGA NI-CU ORES

Syngenetic Ores

Serpentinized Peridotite

Serpantinized Perideotites with
disgemipated aineralization

Pyroxanite
Productive Formation
Ni content
Cu contant

s

-

®
®
@
@
By
o=

200

g mdEe g I T A g g g

—emne
——

230 ;
100

.\ E )
300 L Y Ho
| Y

02 04 05 10

L esrma A ma e

Q5

Epigenetic Ores

Lo

Serpentinite

Sarpentinite with high-
grade zetasamatic
disseninated sulphidae

Same, with vein
mineralization

Brecciated Serpentinite
with disseminated and
vein mineralization

Chlorite-actinolite rock
Breccia Ore

Matic Velcanic
Productive Formation

Ni content

“'® ® &'e

lece®

=2 Cu content

30

320

[T L T ———
———— ol
e —tiacunghl

Figure 14




i e e

S ppm

20000 —

15000 -
10000 -

5000 }

i &
a
I A
0 " ..

| Pasvik Ultramafic Bodies

440

S vs NI
- :
|
|
!
|
]
|
880 1320 1760 2200
Ni ppm

s—

4Type 1z
“Type 1b

Type

2a

Finntjorn

Figure 15



S vs NI

100000 -

60000 - * ‘.

L]

S ppm

40000 ,

0 Ly Sale & || L. | s
0 440 880 1320 1760

Ni ppm

Pasvik Rock Types

TS N — .

2200

. - Black Shale
| v Black Shale, Mineralized
| < Shale
i > Shale, Mineralized
Sandstone
¢ Gabbro-Diabase
o Maflc Flow and Tuff
Gabbro
Pyroxenite
i Type 1a and 1b Ultramafic
; Type 2a Ultramafic

Figure 16a



B e L

Cu ppm

CUvs S
2000 ; |
r
1500 |- .
|
!
1000 - , :
%
500 - ]
b :
i n

|
i
I
l
|

20000 40000 60000 80000 100000

S ppm

Pasvik Rock Types

« Black Shale

v Black Shale, Mineralized

< Shale

> Shale, Mineralized
Sandstone

+ Gabbro-Diabase

o Mafic Flow and Tuff

. Gabbro
Pyroxenite
Type 1a and 1b Ultramafic
Type 2a Ultramafic

Figure 16b



As ppm

200

150

50

Pasvik Rock Types

|

- Black Shale

v Black Shale, Minerallzed

< Shale

- Shale, Mineralized
Sandstone

+ Gabbro-Diabase

o Maflc Flow and Tuff
Gabbro
Pyroxenite
Type 1a and 1b Ultramafic
Type 2a Ultramafic

AS vs NI
|
I
|
]
|
1
I
|
440 880 1320 1760 2200
NI ppm

Figure 16¢



50

CO vs NI

880 1320

Ni ppm

Pasvik Rock Types

1760

s Black Shale

v Black Shale, Mineralized

: Shele

- Shale, Mineralized
Sandstone

* Gabbro-Diabase

© Mafic Fiow and Tutf
Gabbro
Pyroxenite
Type 12 and 1b Ultramafic
Type 28 Ultrematic

= ol ===

2200

Figure 16d



TABLES.

@ o ®
-



TABLE 1

PREVIOUS WORK IN PASVIK, NORWAY |

Year |

Activity

| Resuits

19587

1:20,000 Geolegical Mapping

Found extensicn of Pechenga
Group in Pasvik

I 1960 ‘ NGU Airborne Em/Mag Survey

1:50,000 maps shcwing Pasvik |
Fechenga Group |

| 1961 | NGU Ground Mag, EM, SP

Qutlined canductive zones |

| 1965 | NGU Stream Sed Geochemistry | Ni+Cu anomaly near Skogfoss |

1968

Terratest helicopter EM/Mag
Survey over 96 km2, 915 line km

1:20,000 maps over most of
Pasvik Pechenga Group

1971 | Drilling of 3 holes (1 to 3) by A/S | Hcle 1 intersected 60m of
Sydvaranger unmineralized ultramafic

1972 | Falconbridge became invalved |

1973 | Till Geochemistry Survey Ceiinition of Orifl Targets

Ground EM, Mag, VLF
Drilling of 13 hcles (4 1o 16)

Geological Mapping (1:20,000)

Cefiniticn of Trill Targets
No significant ore-bearing
uitramafic bodies
Cefinition of Crude Stratigrachy |
of Pechenga Group in Pasvik |

Boulder Tracing c-Cpy mineralized beulders
found at Skjeilbekken, [
{ Skcgfoss and Kebbfoss
1974 | Grid cutting and VLF Cefinition of Crill Targets |
I Geclogical Mapping Outlining of 50 X 250m ultramafi
bedy in Cksfiell West
1975 | Drilling of 15 holes (17 to 31) DDH 29 cut 0.332% Ni & 0.15%
Cu over 1.7m in a thin ultramafig
| 1977 | Drilling of 3 holes (32 to 34) Unmineralized ultramafic bedies
' intersected in holes 32 and 34 |
1981 | Detailed Oksfell mapping Recognition of possibie
structural control on ultramafics
Drilling of 5 holes (36 to 40) No significant results nor down-
| plunge extension of mineralized
' OCH 29 uitramafic found
1982 | Drilling of 1 hole (41) | Large (108.61m) unmineralized
ultramafic-gabbroic body
1991 | NGU/Aerodat hellcopter Outlined full extent of Productive

AEM survey flown over whole
Pasvik Pechenga Group
Orill core re-logging

Geological Mapping

Ground EM/Mag

Formatlon (from Russia to Fin-
land) and several ultramafics
Shcwed similarity of Pasvik
Pechenga Group' to Russian
Pechenga Group in terms of
stratigraphy and ultramafics
Refined Geological contacts &
Russian-Norwegian correlation,
and defined structural history
Definition of Drill Targets in

| Oksflell East




TABLE 2

PECHENGA DEPOSITS - RESERVES AND PRODUCTION
Deposit | Ore Ni content ‘ Co content |Production
| 10mt % 10 mt % 10 mt
Western Group | |
Kaula l 18 25 045 | 0.03 0.005 \? 1.4mtfa @ 0.7% Ni
Kotselvaara | 18 1.1 0198 | 002 0004 U
Kammikivi {
Semiletka |
(West Ortoaivi) ] !
. Central Group 110 1.8 198 | 005 0.053
East Ortoalvi '
N. Soukerjoki '
Mirona
Eastern Group
Sputnik
Severny 13.8 2.1 0.29 0.65 mt/a, 1.4% Ni+Cu
Zhdanov 135 0.56 0.76 0.05 0.057 6 mt/a @ 0.51% Ni
Source: Green, 1991; German reserve estimates, 1989.




TABLE 3

T PECTERGATPATR STRATIONARNHIE TR
Location of Cifferentlated
FORMATION MEMBER Thick ness (m) Type 2 Gb-Um Bodies
“PECHENGA | PASVIK | PECHENGA | PASVIK
Pirguyarv Velcanic Upper »>2500 0-300
Lower 0-500 0-250
Pivguyarvi Sedimentary (Productive)| Upper {Lammas) Q-700 — ane
Middle 0-400 0-200 o
Lower 0-400 0-300 bl nne
Kolasyokl Voicanle Upper Basalt 01000 0-500 nan .-
Graywachke 0-300 0-50 an
Lower Basalt 0-1000 0-100
Kolasyokl Sedimantary Black Shale 0-40 0-50
Dolomite 0-40 0-30
Red Bed 0120 0-25
Kuetsyand Volcanic Upper Basalt 150-900 20-100
Orshoayvi 100-800 10-500
Lower Basalt $0-100 20-500
Kuetsyard Sedimemary Dalomite o110 | 020
Quartzite 0-90 0-30
Akhmalahtl Velcanic 800-2000 50-1600
Akhmalahtl Sedimentary [ 0-200 0-200
Source: Melezhlk et al., 1992
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TABLE 4
BURNARY OF PASVIK ULTRARATE BOONES THTEFEECTED
TYPE 1 BODIES - =
Hole Uliramafic Intersections {depth downﬂoh. m) '.“E gl qulep Thicknesses (m)

TYPE 1A BODIES

i PECHENGA TYPE 28 BODIES
T Thickness (m)

“Gabbro | Pyloxenlte |URremafic  |UM:Mafic Ratid
93/38% 6/2% 147/560% 1.50
55/25% 8/4% 155/71% 245
20/22% 55% 65/72% 257
57311% 32% 120/67% 203
B4/71% 0% 26/29% 0.41
B80/43% 0% 105/57% 132
40/42% /5% 50/53% 1.13

320/9% 2% | 135728% 0.41

5 59.00-61.00; 63.00-63.50 2 |z05 T ———
6 56.86-57.77; 51.43-56.2; 70.32-70.82; 70.93-72.41 4 091; 48; 05; 1.47
16 40.00-42.00 1 2
25 64,32-70.00; 78.50-80.00 2 $.68; 1.5
2 45,00-56.42; 63.55-67.78 1 0.73
23 48,00-50,10; 57.00-62.70; 63.60-68.60 3 21,575
4 46,37-48,00 1 1.63
k] 139,55-140,65; 184.45-164.85 2 1.1; 0.4
a7 130.9-133.3; 150,45-151.75; 267.5-270.4; 273.1-273.3 4 24: 1.3; 2.9; 0.2
42 88.10-92.45; 100.45-109.22 2 4.35; 8.77
45 92.22-95.50; 95.66-96,40; 126,72-129.81; 134,47-138.81 4 3.20; 0.72; 3.09; 4,34
a8 27.60-31.30; 37.45-39.60; 50.10-53.65 3 37; 2.45; 355
49 9.14-14.42 1 5.28
TYPE 18 BOOIES
25 32.9049.14; 51.60-64.00 F] 16.2a; 12.4
29 45.00-58.42 1 2409
32 30.00-68.00 1 3%
34 3.85-9.10; 11.40-14.73; 17.25-21.60; 27.03-42.40 4 5.25; 3.33; 4.75: 1537
36 80.80-100.60; 105.30-124.40 2 19.8; 191
48 $6.20-66,30 1 10.1
TYPE 2A BODIES - N
Tnterseciions (depth downhole, m) Total  |Thickness (m) / Proporiian of Body | Daposit Total
Hole/Body | Gabbro Pyraxenite Uliramafic Thickness| Gabbro | Pyrowenite [Ulramafic  |UM:Mafic Ralic Thickness
Start Finish Siant Finlsh Start Finlsh | WESTERN
Body A1 — ,,, Kaula 246
1 64.08 67.65 67.65 13100 | 67.22 | 3.57/5% 63.65/95% 19.00 Kuutu-H 218
15050 16175 | M.28 11.25/100% Kamnlkivi 90
30 2rn 353 35.20 62.50 3477 | 7.5722% 27.2/18% 3.54 Western Onaly] 1680
39 7.45 18.35 16.35 67.10 59.65 | B.9/15% 50.75/85% b 67 Bustern Ortubvi] 90
Body A2 ! EASIERN
] 131,49 14728 147.28 24090 | 10861 [18.79/15%| 92.82/85% 567 Souhsjorky 105
~Body 61 Rujsolvy g4
t a4 85.33 92,95 9208 10847 | 10887 150,08 | 6072 | 362/6% | 15.62/26% | 41.48m08% 2.12 Pirguysrd | 468
“Body C1 =
50 7.00 ara2 3712 69,00 69.00 71.64 64.64 (3012747 | 31.88/49% | 2.64/4% 004
51 11.80 16,88 16,88 51,00 51,00 67.65 5585 | 5068/9% | 34.14%1% | 16 65/30% 0.43
Body C2
43 12154 125.06 152 352
52 7261 10165 | 2884 26 84




TABLE 5

SELECTED METAL-ENRICHED PASVIK SAMPLES

Sample |Drill Hole |Intersection Ni Cu Co As S
From To
1a ULTRAMAFIC |
NWO00240 45| 13458 135.00 1950 848 110 371 17600
NWO00361 48 65.00 66.30 1840 715 117 3 13500
NW00371 48 38.05 38.60 1820 920 110 67 12400
NW00370 48 37.50 38.05 1460 743 92 66/ 11400
1b ULTRAMAFIC |
AF09149 32 58.16 58.60 2640 291 160 — 1690
NWO0027 near 25 2020 342| 153 - 5330
NWO0029 near 25 2790 303 180 ~— 4710
NW00169 48 £0.00 60.50 3290 12 138 — 50
2a GABBRO
NW00431 50 37.00 38.00 189 845 87 3 1230
NWO00400 51 27.00 28.00 349 149 110 3 146
2a PYROXENITE
NW00392 50 6050 6150 384 722 62 3 723
NW00404 51 46.5 47.00 482 1140 69 3 1380
NW00440 51 22,0 23.00 205| 678 93 3 508
NW00442 51 42.0 43.00 387 720 57 3 944
GABBRO-DIABASE
NW00244 | 46| 129.00] 129.90 763 903 90 3] 50600
PRODUCTIVE FORMATION SHALE
NW00215 48 60.00 60.50 136 847 34 3l 21100
NW00246 46( 131.00] 13150 531 1700 52 3| 40200
NW00249 46| 132.68] 13368 276 978 24 3 37600
NW00410 51 62.33 62.65 308 1720 54 3 7520
NWO00351 | 47 27.49 28.00 280 294 124 117 15300
PRODUCTIVE FORMATION MAFIC TUFF
NWO00214 43] 12072 120.82 43 11800 73 3| 25200
NWO00417 52 67.00,  67.50 47 604 24 3 828

* Background element values can be observed in $ vs NI, Cuvs S: As vs 8§ and Co vs Ni plots




TABLE 6

| PASVIK ULTRAMAFIC ROCKS |
Type 1a (n=32) | Type 1b (n=24) Type 2 (n=33) Finntjorn (n=13)
Average ERange |Average iRange Average :Range Average ! Range
| 4218 : 354517 | 39.25 ; 34.347.2| 3853 | 35.943.6 | 4161 | 36.6-46.7
6.21 ;2.97‘16.6 3.86 23511 | 360 ;2.77-5.38 406 | 2.078.72
| 5.46 i 0.18-14.4 2.71 0.24-6.44 | 409 | 1.86-7.33 797 452-12
MgO | 19.09 | 12.3-245 | 2495 | 20.3-30.9 | 23.07 | 158-26.7| 2277 | 1B.4-27.4

l | Na20 | 007 | 0012 007 | 0D.10 002 | 04007 | 007 0024 |

Sio2
Al203
CaC

K20 0.11 0071 0.01 i 0002 003 | 090.23 0.03  040.16

Fe203 | 16.03 | 12.4-23.6| 1605 | 11.3-20.1 | 1826 | 16.00-20.1| 1526  12.4-18.6

MnO 0.19 | 007034 | 019 : 008033 021 | 0180.24| 021 | 0.19-0.28

| TiO2 142 |0.237-241| 108 [ 0.187-1.59| 176 | 1.33-246| 102 | 0.538-1.79)

. | P205 0.12 | 0.02-0.21 0.1 i 0.020.18 0.16 | 0.11-0.23 0.05 | 0.02-0.12

Cr203 | 025 : 003037 | 042 | 0270.72| 022  0.120.28| 023 ! 0.12-0.34

| Lol 7.23 | 3.08-148 | 1051 | 523158 | 924 | 400-11.3| 571 ; 2.85-104

SUM | 9835 i94.8-100.63 99.27 (95.9-100.77, 99.10 i965-100.22 99.1 | 97.6-100.4
s 7799 | 5326000 | 2008 | 77-13800 | 363 i <50-3010| 314 | <50-881

Ni 961 | 228-2060 | 1717 | 734-3290 | 1649 { 1310-1950| 1090 | 776-1190
Cu 144 i 0647 188 | 12468 101 | 68-141 230 | 54507
Co 86 | 48-146 130 | 85-180 133 | 100-162 | 98 | 69-175
Rb 12 1 031 18 i 031 8 | <10-28 6 | 314
Sr 68 | 0165 38 i 0105 159 | 95-237 146 | 38-487
Zr 101 | 28173 83 i 20-206 123 | 90-151 471 1 2675
Nb 21 | 638 l 27 i 0-107 20 i 1533 12§ 330
Ba 98 i 19197 | 102 i 73-133 133 | 67-172 99 i 51-150




