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ARCO NORWAY MINERALER A/S

THE GRINDER GOLD PROJECT, SOUTHEAST NORWAY


A Par:ticipation offer

Introduction:

The Grinder gold project is situated in Grue kommune around 100
km NE of Oslo, see fig. 1. It is related to Middle Proterozoic
"greenstone befEs and surrounding grantitic gneisses.
values up <6 0,43 p occur in bedrock samples, and up ta
ppm of gold een encountered in glacial floaters.

Arca Norway Mineraler A/S is a subsidrary company of ARCO Norwav
Inc. which in turn is wholy owned by the oil giant Atlantic
Riechfield Company of U.S.A.

The following presentation is made an behalf of ARCO Norway
Mineraler A/S (ARCO) wha is seeking a partner for the Grinder
preject, on terms which are further specified below.

Grinder - Whv and How:

During the periad 1983-84 ARCO conducted an extensive mineral
exploratian program in Norway: the Grinder project being the
result of the Southeast Norway reconnaissance program, 1984.
This program outlined three areas af interest based on geology
and etream sediment geochemistry, while additional rack samoling
rendered Grinder the most pramising of the three areras.

In 1985 The Atlantic Riechfield Company closed down its mining
and mineral exploration activities world wide allowing for no
further funding of the Grinder project. ARCO, however, decided to
maintain the mineral rights (Norwegian "mutinger") on its two
best properties, which was Rombaken in North Norway, and Grinder.
The intentian was to find a partner(s) willing to continue
funding of the exploration program.

In 1987 the US based East West Minerals Inc., a subsidrary of
East West Minerals N.L. of Sydney, signed an Exploration
Agreement with ARCO. During 1988 further work was carried out on
the property with East West Minerals Norway A/S as operator. A
continuation of this program was due to start in May this year
when East West suddenly terminated the agreement because of a
heavy commitment in Canada.



Previmus work:

This region has not earlier been subject to mineral exploration.

NGU: Earlier work has been carried out by The Geological Survey
of Norway (NGU) and has resulted in:

Geological maps 1:250.000

Geological maps (preliminary) 1:50.000

Aeromag maps 1 : 50.000 Flown at 100-150m altitude
with 500m linespacing.

Regional stream sediment geachem., 1 sample/30 kmr
(gald assays on this material by East West gave values
up to 47.4 ppb)

ARCO: The following work was conducted in the Grinder area:

Geological mapping in scale 1:50.000

- Geochemical stream sediment sampling, approx. 1 sample/km2

- Rock chipsampling acrass altered and mineralized units,
mainly distinguished through the presence of pyrite,
sericite, chlorite and carbonate.

- IP, mag. and VLF orientation survey in the Grinder I
area, see fig. 4.

East West: The field work in 1988 was a follow up of previous
results by ARCO, and included:

Duarternary geological mapping with emphasis on iC2
transport, distance and direction.

Geological mapping scale 1:10.000 of claim areas, fig.
and 4.

Block tracing and sampling of mineralized blocks and
outcrops.

Geochemical heavy fraction sampling of moraine materiale.

Trenching, blasting and sampling.
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Geclocv and mineralizatian: ,r11-rw,in,L)

The Grinder area ie underlain by a praterozoic rack pack,age,striking NW-SE and consiting of "greenstone belt" lenses lto to5X2 km, surranded bv granitic greisses. The "greenstane be1t"lenses which are demonstrated in fig. 3-4, are dominated byfelsic porphyries, mainly intrusive (sub-volcanics), meta-rhyolies, greenstanes and tuffs: the latter often stronglysneared and altered. This package is intruded by granit2s andhyperites.

The oldest metamorphic age is around 16,50Ma. and the youngestintrusive age 900 Ma. Shearing, fracturing and mylanitizatianare prominent in a number of piaces.

Mineralization: Mineralization in the Grinder area is invariabiyobserved due to pyrite, which may vary between 1 and 5 %. Thepyrite is generally associated with ane or several of thefollowing minerals in decreasing order:

Sericite (aften in an almost pure Chlarite
white pyritic guartz-seicite schist)

Carbionate 	
- Green mica and


fuchsiteQuartz

- Kaolinite and
talc

Below we will demonstrate what has been found and the potential,by fccusing upon the claim areas Skurven to the NW and Grinder Ito the SE, see fig. 2.

Skurven: The main difference between the Skurven and Grinder Iareas is a scarsity of the highly altered guartz-sericite-pyriteschists on the former locality, and where observed and sampledto date, they have not revealed any gold values.

The large attraction of this area is the block concentration inthe central part, see f.g. 3, where a number of blocks from 1dm=to 1 m3 assay between:

0,36 ppm and 4,2 ppm gold

Two hand specimens fram these blocks, one pyrite rich and anepyrite poor were grinded and panned on a Goldhound consentratingwheel. The latter did not reveale any free gold, the formershowed 24 grains of gold < 30 micron in size, see Appendi:: 3.



The blocks consists of a pinkish quartzo-feldspatic rock, medium
to coarse grained and in the microscope revealing a porphyric
te;:ture with partly cataclastic phenccrysts. The blocks are
pyritic with quartz veining and minor sericite. Chemically they
are anomalous in lead, but does not show any significant
slevation of ather elements.

Among these homogeneous blocks was also faund a pyritic augen-
gneisa black, highly anomalus in gold, assaying:

0,136 ppm

The East West program included a quartenary geolagical assessmentaf this area conducted by the consulting company Geoteam A/S.
They concluded that the blocks were transported from the N with amaimum transport distance of km.

Subsequent work cansentrated within the valcanics, based on theassumption that the blocks could have been erroded from a
subvalcanic plug. Progressing work, revealing simiiar rocktypes
along sheared gneiss/parphyry contacts to the S and the find of
the anomalaus augengneiss block, indicate that the source forthe blocks could also be found within the gneisses.

Hence the aborted 1989 program included an IP reconaissance
survey etending from the block locality and 3 km to the N,
encompasing a large portion af the surranding gneiss country.

Grinder I: Strongly rusty and pyritic quartz sericite schists in
a road cut, led to the find of the Grinder project area. Visuallyit was a striking resemblance between same of the Grinder
lithologies and thase found at Mine Doyen (gold mine) in Quebec.

Subsequent stream sediment sampling gave gold values up to 77ppb, but gold in outcrap was first encauntered in a quarry in the
northern part of fig. 4 where strongly vriti ears assayed:

0,32 ppm - 0,4; ppm gold
-

and four samples chipped in a creek bed representing from 5 to 12m just below the trenches, assayed between:

0,038 ppm and 0,115 ppm gold

During trenching last season, an araund 5 m wide partian of thealtered schists in the nortehrn most trench, fig. 4 gave an
average content of:

0.150 ppm gold

confirming the higly gold anomalaus pattern of the narth-eastern

4



and generally cavered part of this alteration zone (unit).

Hence the plans for this season included IP along the whole zone,
followed by extensive trenching and sampling.

Other areas: A general and interesting feature from the Grinder
alteration dones is the high content of Al=03 which vary between
20 and 22 X. Although aluminum silicate minerals are not observed
here, kyanite is known fram other localities in the regian,
associated with similar lithologies. The association between the
aluminum silicat2s and gold is well known from various gold
fields in Australia and Canada, as well as the Enåsen gold mine
in Sweden, see below.

During the work by APCO in 1984 gold-arsenic stream sediment
anamalies were found associated with pyrite-kyanite bearing
rocks. Minor rack sampling concurrent with mapping did not give
any gold values, and subsequent claiming was restricted to the
Grinder area. A follow up program, however, was planned for the
1989 season.

All geological and geochemical data from these other areas will
be included in an explaration aoreement.

Infrastructure:

As seen from fig. 2 the Grinder claims are located on both side
af the river Glåma, which occupies one of the major valleys in
Norway. Railway and main roads fallow the river, and the
surrounding hills have a good pattern of forestry roads. Most of
the jobs in the area are related to farming, forestry and some
industry. All necessary facilities are found in Kirkener, the
kommune centre.

Ex enditure to date:

The reconnaissance which located Grinder and the subsequent work
by ARCO in 1984 had a total cast of around: Nkr. 7W.000.-

The exploration program carried out by East West Minerals
Norway A/S during 1988 had a cost of round: Nkr. 470.000.-

Exploration Aoreement terms:

Any company who wants to earn an interest in the Grinder property
will have to negatiate an Exploration Agreement with APCO Norway
Mineraler A/S. ARCO wants a similar agreement as they had with
East West implying that a new company will have ta spend:



Nkr. 650.000 to earn a 507. interest

Part af the former Agreement with Cost Contribution Table is
found in Appendix 1, and a complete copy can be studyied in our
office.

Perusal of technical data:

Any party seriously considering such an agreement will, after
signing a letter of conidentiallity, have full access to all
maps and reports related to the project and on file in this
office.

Gold in Norway and the Nordic countries:

Gold production in this part of the world has been small by
international standards and mainly related to basemetal mines as
a biproduct. Gold exploration, particulary in Norway, has with
minor exceptions been none exsisting.

One of the few old goldprospects in Sauth Norway is Eidsvoll,
situated between Oslo and Grinder, and within the same geological
province as Grinder, see Appendix 2 (1).

Due to the high and fairly stable gold prices and the more
international climate within the explaration industry, the last
decade has experienced the find of several new gold prospects as
well as opening of new gold mines in Scandinvia. Most of these
are related ta the Proterozic, Appendix 2 (1).

In Norway the Bidjavagge coppermine was reopened in 85 with gold
as the main product (Appendix 2 (2)), and the year before the
first Swedish gold mine Enåsen was opened by Boliden
(Appendix 2 (3)). Only four years later the second Swedish gold
deposit was in production when Terra Mining opened the Heb—
bersfors mine (Appendix 2 (4 & 5)), and still an other gold
deposit is coming clase to production in Northern Sweden, near
Kiruna (Appendix 2 (6).

In Finland there has also been a high activity level with several
interesting results as shown in Appendix 2 (1, 7 — 9)

Reconnaissance work by NGU and Nord—Trzndelag cpunty 160 km NE of
Trondheim last year, located an area of buartz—sulphide veins in
Proterozoic gneisses assaying up to around 20 ppm of gold.
Follow up work will continue this season.

6



Conclusinn: 


It is concluded that also the Fennoscandian shield still has much
to offer regarding goldfinds. but active and modern eploration
is required. A short reconnaissance program as the one conducted
be ARCO in 1984 quickly indicated a target area like Grinder,
and in spite of limited work to date several encnuraging results
have been produced.

It is our ferm belief that further eploration in this area is
warranfted.

Doye Flood

Dis.1/Grinder.89

7
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