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CONFIDENTIAL

Summary Report of Exploration Work Conducted on the
Espedalen Property, Gausdal and Sor-From Kommunes, Oppland, Norway
By AS SULFIDMALM
To September 2003.

A. St-lean. P.
September 23, 2003

1. Sum mary

The Espedalen Project area comprises a detaehed portion of the Precambrian Jmun Nappe Complex in the
Norwegian Caledonides. fhis complex contains mafic tiItramafic rocks that host niekelsulphide deposits
(up to 3.26 0. Ni) thal were mined in the 19ilieentur  . Pret ious exploration work in the area. including

tvork Sulndmalm in the1970)s. has been shallow in nature and of limited extent and has used outdated

methods. A total od 110 km of pround geoph  sies dIENI and mapneties) is planned on two prids to test

the Ni sulphide potential of the Espedalen complex. Sun e ing o er the Southwest (SW)Cmid as
completed in 2003. Sure> inp ot er the Northeast (NE) Grid will be perfonned from January to April 2004.

Exploration work completed durinp 2003:

29.25 line km or LIUNI and N1apnetic surt inp o er the SW prid at I1spedal
Follow-up estipation of UTEN1conduetors on die SNAprid
Investipation iind samplina of the known Ni occurrences in the complex.

Results of work to date:
Detection of a strone L-LENIconductor at SPIskampen (5200E. 1765N). The conductor is modeled at
2000 siemens ith a strike length 200 m and a down-dip extent of 85m. This conductor has no surface
expression.
Detection oda weaker (175 siemens) conductor associated with the nickel mineralisation previously
drilled Sulddmalm in the Meprund Area (310011. 1950N).
Confirmation of Ni grades nip to 3.26%) in samples from historic workings.

The northeastern part of the complex, which hosts the bulk of the historical nickel oceurrences,
remains to be sti fl eyed. This work will be performed in early 2004.

2. Geological Setting and flistorical Workings

The Espedalen area. located 180 km NNNAor oslo. is an historical copper and nickel minine area. The
area has produced copper from 1666 to 1750 and nickel from 1848 to 1918. Mineralization at Espedalen
occurs sithin a detached portion of the lotun Nappe Complex. The Jotun Nappe Complex is a lanze (100 x
200 km I dominanik Precambrian thrust block that ot erlies non detached Precambrian Gneisses and Lower
Paleozoic roeks. lt is composed of metamorphosed s enites. norites. anorthosites. gabbros. pyroxenites and

peridotites. Crosseutting relationships suppest multiple periods of intrusion from 1698 Ma for the oldest
syenites to 1250 N1atior the  ounpest pabbros. The nappe was emplaced in its current posnion durinp the
Caledonide Orogen  .
The Espedalen area is underlain se eral basic to ultrabasic intrusise suites. Nlineralization is related to
differentiated intrusions consisting of peridotite. p roxenite and norite. The intrusions are commonl  



emplaced near the contact between anorthosite and gabbro in an older complex. 13reccia-ty pc
mineralization occurs near the base of thc intrusions though the oYerly ing peridotites are generaIIy barren.
Aboye the peridotite. pyroxenite and norite contain disseminated sulphides.

Numerous small mining operations hine exposed mineralization from which Sullidmalm iltaleonbridgeis
Noryy egian exploration subsiduar I collected samples during the early 1960.s. Results from these grab

samples are presented helow .
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Sulphides are dominated b p rrhotite chalcopy rite and pentlandite. Textures suggest primary magmatie

sulphide segregation.

These historical workings are concentrated iihnost exclusively on the northem side of the Espedalen lake
(Espedalsvatnett.

3. Pres ious modern oork

From 1974 to 1978. SuItildmalm la Falconbridge subsidiary ) completed grollild IllaenelieS and VLF sury eYs

oker grids co cring portions of the complex. EolIow-up ork was largely conlined to a small area on the
southem side of the lake. Erom 1975 to 1977. 38 holes were drilled totalling 3.186 m testing VLF. Mise-a-
la-Masse and dow mhole I.P. anomalics. ione utdisseuiinated minerahiation was outlincd but did not

eorrelate betw een seetions. Signiticant intersections include I .0 I o Ni. 0.32" Cu oser 29 metres.
including 3.18"ii Ni o\er 1m. Preliminary metallurgical testing this material gia‘c concentrate grades ot

15.000 Ni and 5.27"ii Cti silh recoi. eries ol 70.3", t6r Ni and 76.890 for Cu.

Drill data tirorn this program has been georefereneed and conmiled into a digital database.

The entire lispediden Complex was mapped in 1979-80 at the end of the Sultidmalm program. The design

of the prey tous exploration programs was not. therefore. able to benefit from this nlapping. The design
the current exploration program including the geophy sical surveys has been based on the inFormation
provided b this mapping.

None of the drill holes tested the complex heIoss 100 m. The VLF surve  s previousl  earried out ssere

not ieli suited to the detection and diserimination of high-conductance niekel sulphide
mineralization. lite coverage of previous surveys Was also ineomplete aml did not cover all of the
prospeetive norite-peridotite portions of the Fspedalen complex.



4. Geoph  sical Sursc  s. March-April 2003

Geophysical surses ing eonsisting of 29.25 line km of UTEM and magnetics was eompleted over the SW
grid at Espedalen.

Logistics

Field crews were based at the Strand Inn. The grid ssas accessed bs snossmobile along a eross-eountrs ski
trail. Snre ing \kaS earried ota on snow shoes. A local mountaineering guide was hired ;IS an assistant and
he was able to assess halards in the area and ads ise ns on how to avoid or mitigate them in order that
exploration work eould be earried offi safek

Grid Location Survey

Beeawie or the nature of ETEM surses ing require precise Is 0.5 m ertieal loeation ut
measurement stations ssith respeet to the loop front loeation. This is especialls critical in areas
signiticant relief where geometrie errors ean ereate spurions conductors.
The grid ssas established using a I rimble (.1115Pathrinder Pro NRS system. This is a differential Global
Positioning Ssstem that uses i Satellite subseription sers ice tOmniSTAR) for real-time eorreetion of
positions.

Grid locations ssCFCeollectes1 in local grid coordinates and LTM WGS84. lone 32N coordinates.
Difficulties were eneountered in obtaining real-time satellite corrections in some areas in the forests on the
northeastern slopes of the mountain. Where real-time positions were not determined, posEproeessing
correetion was carried out using the base station at I lame Pols technic. Eso. Finland.

Common coordinates for I-spedalen Grid and LT1S1WGS84. Zone 32 N:

Easting Northing
Espedalen Grid: t 0
IIT \l: 6808100

Espedalen grid line direetion is 050

UTEN1 Sune  and Rcsults.

A 1.-Fbm and tnagneties surses ssas eonducted oser the Southwest Grid on the Itspedalen properts during
the months Mareh tind April 2003. Ehis grid cosers the prospectise rocks for Ni mineralilation
iperidotite-Norite ‘s itititi the Itspedalen Complex on the southw est side of Espedalen lake. rhe
surses totaled 2025. lineal km. I.ine spacing as 200m sith 100m detailing in places. I he surses

detected a strong 1-1.1A1 eonductor on lines 5100. 5200, 5300 and 5400 on the southeast slope of
Sts Iskampen. On line 52001:. 1765N . the gonductor is modeled at 2000 siemens sitIi a strike length 200
in and a down-dip e tent o1.85in. Ihe anomaL coincides ith a magnetic hiah that corresponds to mapped
matk ultramalic Iithtilouies A second weaker. but larger. conductor was detected associated w ith the
mineralisation at the Megrund area that was drilled Sulfidmalm in ihe 1970s. This broad condnetor

estends Idom lines 291101:to 3300E along strike and tom 1900N to 2100N. :I he conductor is modeled as
two oserlappina 175 siemens conductors sith strike lenuth of 500m and down-dip e tent of 90na
Conductor locations are shown in the aecompan  ing figures and on the 1:20.000 seale map in the back
pocket. Details ur the surse) are gontained in the repon enfitled Interpretation Report, 2003 I.
Surve), Espedalen, Nonsay for AS Sulfidmalm. Lamontagne Geoph  sics, June 2003 (see attached).



Magnetics Survey

A magnetics survey was conducted over the grid at nominal 12.5m station spacing along 200m spaced
lines. The survey was carried out by a Falconbridge crew using a Scintrex ENVI-MAG magnetometer
gradiometer for roving measurements and a Scintrex MP3 base magnetometer as the base station. This
equipment was rented from the NGU. The base station was located at Strand Fjellstue (approximately
532,900m E. 6,805.700m N).

5. UTEM ground fonow-up and sampling program, June 2003

A ground follow-up and sampling program was carried out at Espedalen from June 24 to 29, 2003 in order
to ground-truth UTEM conductors. sample Ni showings and to make a preliminary survey of the structures

in the NE grid area. See tables I and 2 for sample analyses.

St Iskampen Conductor

The locality of the Stylskampen conductor (5200E. 1765N) was investigated in the field. There is no
obvious surface expression of this conductor. The rocks in the area consist of well foliated gneisses of
mafic intrusive derivation. Unmineralised peridotite has been observed in outcrop at 5196E, I837N. The
attitude of the principal foliation in this vicinity is 3I2/42E at 5200E, 1780N (mineral lineation 08328) and
3I6/72E at 5175I:, 1650N.

These attitudes agree with the modeled attitude of the UTEM conductor (320•45E). This target could be

drilled from a suitably fiat site that exists to the north of the conductor axis on line 5200. This site could be
accessed b . a drill transported on a forest tractor along the ski snowmobile trail from Nordgarseatra to the
tree line and then along the contours to the drill site.

Megrund Area Conductor and Mineralisation
The Megrund area was the site of Sultidmalm drilling in the 1970s. Some of these holes (MG-9. MG-32
and WD-2) have been located and provide good reference points for the georeferencing and plotting of the
rest of the holes from tlw Sultidmalm campaigns. The surface nickel showings have also been found and
sampled (assay samples P600958 and P600959, see table). These samples consist of disseminated
sulphide mineralisation in norite and peridotite. Assays of these samples (0.89b Ni range) confirm the Ni
grades reported from previous work. This mineralisation is at the NW margin of the broad conductive
zone.
The area underlain by the broad conductor forms a till covered depression. The northwestern portion of

this conductor corresponds to the best mineralisation detected by previous Sulfidmalm drilling (holes MG-6
and MG-17). The conductivity detected by the UTEM survey in this area is consistent with the nature of
mineralisation detected during the Sulfidmalm drilling and this conductor can probably be explained b\ the
known uneconomic mineralisation. Ilowe‘er. modeling of the UTEM results suggests that this
mineralisation may be more extensive to the southeast (up to 200 additional metres) than previously
recoun ized.

Andreasberg

A series of pits trending ca. 330 Az are tlooded and surrounded by a wire fence with steel post anchored in
cement. Mineralized assay sample (P600961) from dumps exhibits net-textured sulphides. Å weakly
mineralised sample was collected for whole rock analysis (P601764). Primary foliation trends 338 70NE.



3orstadgrusa

SCrieS of small pib alona a mineralised shear trendine (185 Az. Sample PG00962 conskts ot lliISi,t e

sulphide that “as colleeted from the mine dumps.

Storgruva (Esans Mine)

Storarma nas the largest mine in the Espedalen eamp. Open east norkines extend alone the strike of the
deposit. .\ tahular body nas mMed that dipped moderately to the northeast.

Some of the piles adjaeent to the norkings are ‘er) neatly piled and ma represem ore that nas left hehind

as much of the Inaterial is stronely mineralised. Sample PG01757 is from one of these piles and eonsists ut
massk e sulphides eontaining mafic and ultramarie fragments.

Stasrad Stang and Niecoline

These occurrenees are arouped together at the N end of the complex and OCCIIr in a line that trends
approximately (145 Az (aerms regional tbliation).

8tasrad Stana Mine
Ille attitude of the ore hody that nas nnned at Stangsgru a is 280 50 NE. Nlafte intruske roek from the
immediate haneing sall of the deposit (nithin 3m of the mineralisation) eontains no appreciable sulphides.
PG00963 is a sample or sem i-massi e sulphides tHt nas colleeted from the mine dumps.

Nicck?line Mine
jhe Stasrad mine consists of a series of pits that trend parallel to the mineralised planes (034 481I)

A smal) test pit oecurs on the hill ahme the Nieeoline mine. Foliation in this area trends 315 q().

6. Pniposed Work

he tblIon ina nork i. proposed to fully esaluate the potemial of the Espedalen Comple to host an
economie nickel sulphide deposit:

Conlplete I ' 1.1: 1 sun ing over the Northeast Grid (Jan-April. 2004).

Complete ground magneties sun ey of Northeast (irid (Jan-April. 2004) or helieopter-horne magnetie
sur  of the entire Ispedaten complex (as soon as possihlei. I he ahoiee betneen these options silt


depend ti uteost.

Map litholog> and structures at appropriate detail in the \ieinity of any signiticant ETEM conductors
that ma‘ he detected (June-July. 2004)

lnestigate signiticant IlENI conduetors (ineludine Sty Iskampen on SVCGrid) usine diamond drilling
(summer. 20041.
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TABLE 1. ASSAY SAMPLES FROM ESPEDALEN AREA

SAMPLE NO LOCAL1TY DESCRIPTION
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TABLE 2. WHOLE ROCK SAMPLES FROM ESPEDALEN AREA
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Espedalen, Norway - Ni Occurences and Previous Work
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Espedalen, Norway - UTEM Grids and Ni Occurences
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Espedalen, Norway
Geophysical Grids and Topography
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Geophysical Grids and Geology
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Espedalen, Norway
Southeast Grid with UTEM Conductors
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Coordinates in UTM Zone 32N WGS84. Contour Interval 20 m








