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EXPLORATION FOR GOLD IN THE GRINDER AREA
SOUTH EAST NORWAY

1. INTRODUCTION:

1.1 Locality and infrastructure:

The Grinder area is situated within Grue kommune, Hedmark

county in SE Norway. The distance to Oslo by car or train is

around 160 km, see fiz. 1. The area is covered by the

following topographical 1:50.000 map sheets: Brandval 2015 I.

Flisa 2016 II and Våler 2016 III.

Highway no. 3 and the railway line along the Glåma river run

right through Grinder. Here we find the community center

Kirkenær with all necessary facilities. The mainly forested

areas to the east and west of the river valley, subject to

our investization. are easily accessable by farm and

forestry roads.

1.2 Economic potential:

Previous reconnaissance work had indicated a gold potential

for the proterozoic "greenstone belt" in the Grinder area.

The assessed potential was based on shearing and favourable

alteration of metavolcanics: and elevated gold values from

stream sediments, floaters and bedrock samples. Assay values

up to 77PPh. 2.5 PPm and 0,4 ppm had been shown respectivelY.

1.3 Objective:

The objective with the current program was:
To locate the bedrock source for the mineralized floaters

by mapping, blocktracing and geochemistrY.
To increase our knowledge of mineralization controle,

and to outline economic grades within the altered units by

detailed mapping and sampling.

2. GENERAL GEOLOGY AND PHYSIOGRAPY:

2.1 General geology:

The Grinder area belongs to the South-eastern precambrian of

Norway, situated between the Oelo region to the west, the

cambrian allocton and eocambrian sparagmite nappes to the

northwest and north, and the Swedish border to the east and

south.

The extension of this complex is almost 300 km N-S and around


80 kM E-W. It comprises proterozoic rocks, dominated by


different zneisses and intruøives. The oldest metamorphic age
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is around 1650 Ma, and the youngest intrusive age 900 Ma. It

ie structurally complex, but with a prevailing regional

øtrike around NW-SE.

At Grinder itself, greenstone belt lithologies in lenses up

to 5x2 km can be followed over a NW-SE extension for at least

35 km. The "belt(s)ø are dominated by feleic volcanics and

subvolcanics, but also include greenschiste, metadiabases and

metasediments. Contacte towards the surronding gneisses of

varying composition and texture, are partly intrusive, partly

controled by shear and fracture zones.

All theee litholozies, which probably belong to the oldest

rocks of the South-eastern precambrian of Norway, are

intruded by younger granitee and hyperites.

Alteration, particularly of the felsic volcanica is prominent

and dominated by sericite, pyrite and carbonate.

2.2 PhysiograPhY:

Grue is a typical east Norway inland kommune. It displays an

undulating countryside with relief from 150 m.a.al. along

Glama river to hilltope of around 400 m. The valleys are

mainly cultivated, see fig. 2 and the surrounding hills

covered by spruce and pine forrest.

Bedrock is, in the higher parts, covered by till and

glacifluvial material, mainly from 0 to 5 m thick. The river

valleye are covered with up to 55 m of marine and lacustrine

deposits.

Outcrop is estimated to represent between 10 and 20 % of the

aurface.• The area has a typical inland climate with mean temperatures

for January of -5 to -10 C, and for July between 15 and 17 C.

3. PREVIOUS WORK:

3.1 Work pre 1983:

3.1.1 Geology:

Geological bedrock mapping has been done by the Geological

Survey of Norway (NGU) and published as two 1:250.000 map

sheete. The map Toreby published in colour 1978 covers

roughly the area between Glima river and the Sweedish border,

the preliminary map Hamar in black and white, published 1973.

covere the western part.
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The quartenary geology is shown on the map Oppland 1:250.000

(Holmeen 1954). Later resource mapping by NGU has resulted in

the Flisa and Våler water resource maps 1:50.000 from 1979

and 1982; and the Brandval, Flisa and Våler Sand and gravel

resource maps, 1:50.000 from 1985.

3.1.2 Geophysics:

The three actual 1:50.000 map sheets were also produced as

aeromagnetic mape in 1969 by NGU. The survey was flown in

1964 by fixed wing, linespacing was 500 m and altitude 100 -

150 m. The aeromag data are also produced on the two

1:250.000 maps Toreby and Hamar.

3.1.3 Geochemistry:

During the seventies, Hedmark county was subject to a

regional geochemical stream sediment survey by NGU. Sample

deneity was around 1 eample/30 km2. The samples (-80 mesh)

were assayed for 18 elemens (NGU report nr. 84.155)

The assays did not include gold and areenic. Additonal aesays

on theee elements from a selected area were carried out

during this program, see 5.5.3

3.2 Work by ARCO Norway during 1983-84:

The Grinder project is the result from reconnaissance work in

the South-eastern precambrian of Norway. This resulted in

more detailed investization of the three sub areas

Kongsvinger, Grinder and Elverum, rendering Grinder aø the

moat promising.

ARCO's work from thie part of Norway, and from Grinder in

particular ie treated in two company reporte (Pedersen 1985

and Flood 1985).

The Grinder area was selected due to road exposures of the

altered "green stone belt" lithologies. During the summer

1984 the following work was completed:

Geological mapping scale 1:50.000 of an area around

45x10 km

Stream sediment sampling of the same area with
sample density of around 1 sample/km2. The


samples were assayed for Cu,Pb,Zn,As,Ag,Au.

Sampling of altered and mineralized floaters and
bedrock exposures.

IP orientation eurvey accross pyritic units in

central part of the area
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The result of this work, see 1.2 • led to ARCO placing a

number of claime at both sides of the Glama river. When

Atlantic Richfield in 1985 terminated all its mineral

exploration activities around the word, ARCO Norway kept its

Grinder properties in an attempt to locate other parties

intereated in continuing the exploration effort.

EXPLORATION AGREEMENT 1987.

During the fall 1987 an Exploration Agreement was signed

between ARCO Norway Mineraler A/S and East Weet Minerals

Norway A/S reEarding further exploration on the Grinder

properties with East Weet Minerals as operator.

11,
East West Minerals Norway A/s, being a wholy owned

subsiderary of East West Minerals Inc. of California. U.S.A.,

was founded to be responsible for the future work at Grinder.

The company was formerly registered by the Norwegian

authoritiee August 6, 1988.

EXPLORATION PROGRAM 1988

An exploration program with budget and cashflow eheets were

presented for management of East Weet Minerals Inc. during

the spring 88. A final assessment of the program was made

during Tom Robyn's visit to Oslo in April. Further

diecussione were held with Andy Border during a review and

field visit in early July.

5.1 Cost, program, timing, and personnel:

For 1988, USS 72.350 = Nkr 450.000 (1a=6.22 kr) was allocated

4. to the Grinder exploration program.

The field program was run over two periods during the

fieldseason, allowing for assessment of assayresults in

between.

Period I M 2 -Jul 1 : The fieldwork during this period

included:

Quarternary geological mapping with emphasis on ice

transport, distance and direction ( A/S Geoteam

subcontracted).

Bedrock mapping of selected areas (ARCO properties)

in scale 1:10.000, and controle of previously mapped

areae in scale 1:50.000.

Block tracing and sampling of mineralized blocke and

outcrope.
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Geochemical heavy fraction eampling of moraine

and streams.

Trenching, blasting sampling of bedrock and soil

in trenches. (Grue kommune grants)

Period II Se t.2 -Oct. :

Additional mapping in scale 1:10.000 and sampling.

Continuation of the trenching program.

During the autumn the following work has been completed:

Additional assays on Au and As from stream sediment
samples collected by NGU.

Samples delivered for IP parameter tests on mineralized

floaters (NGU subcontracted)

The following personnel was hired for the ProJent:

Karl I. Olsen, geologist. PhD student at the University
of Oslo, formerly with A/S
Prospektering for 8 years.

Morten Rostad, field ase. Graduate atudent at the
University of Oslo

5.2 Quarternary geological mapping:

A/S Geoteam of Oslo was contracted for a study of the
quarternary geology of the Grinder area. The main objective

with this work was to to make an eatimate of transport

distance and direction for the gold bearing floaters at

Skurven.

The work was done by geologist Daz Lundqvist who carried out

an aerial photo interpretation prior to the fieldwork. The

field examination was terminated May 28, and the report

completed by June 8.

The report include 1:50.000 maps with separate between

glacial deposite (till), glacifluvial deposits and valley

sediments. It's conclusion runs as follows:

"The Quarternary sediments in the area consists of till,

glacifluvium and valley sediments. The till is present in the
high regions of the surveyed area and the gold containing

boulders are located in this area.
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The glacifluvial deposits are found mainly near the lakes

Huksjøen, Vålmanzen and Eidømangen. The valley deposits are
only present in the Glima valley.

The transporting distance of the boulders with high gold
content is believed to be from the north (varying between
340o and 20o ). That is the direction of the Gl&ma valley.

The transport direction of the boulders with high gold is
believed to be short. A maximum distance of about 1-2 km is
believed to be a close accurate value.

Concerning further geochemical prospecting, till samples can

be taken for analysis of heavy mineral content. Since the

till may have been affected by melt water, the analysie will

11, give comparable low values, but it will at least give some
indications of the concentrations in the area. The till
samples should be taken on the northern side of higher hills
where the thickneas of the till are largest."

5.3 Bedrock mapping and sampling:

The zeological mapping was concentrated around the muting
areas with the objective of producing maps in scale 1:10.000,
see 5.3.2 and 5.3.3.
Since the Grinder II area showed only minor lithological
variation and a low mineral potential, the data is compiled
on a filed 1:50.000 sheet, and only briefly described below.

5.3.1 Sampling criteria, preparation and assaying:

• All mineralized outcrops encountered during mapping and block
tracing were chip sampled, the individual samples were
collected in 2 kg bags. Sample localities are shown on fiz.3.
5 and 7 and the assay results are found in Appendix 1.
All the samples contain around 1-5% sulphides, mainlY as
pyrite. In adition they show one or several of the following
features:

Fracturing Abundance of: Sericite and/or green mica

Shearing Chlorite

Quartz veining Carbonate

In addition systematic rock sampling was done in trenches
and along two profiles in the Grinder I area, see fig. 7 and
10 , and 5.6 below.

All together 120 bedrock samples were sent to the laboratory
of A/s Olivin where they were crushed, grained and aplit.
One split was thereafter sent to OMAC Laboratories in Ireland
for assays on Cu, Pb, Zn, As, Ag, Au. One split of 200z is
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retained at A/S Olivin.

Splits from 27 selected samples (ineuding 2 blocks) have also

been sent to SGAB Analys in Sweden for controle assays of 32

elements, see Appendix 2.

The results are found under the sub areas below. a few sample

localities from outside the subareas are discussed here:

Sam le no.8806 74, 58 - 8 Raudåsber et: Felsie and inter-

mediate metavolcanics occur in this area. The former resemble

the typical Grinder sericite quartzites, the latter locally

display a fragmental texture. Pyrite and chlorite alteration

is common. The sampeles are anomalous in Pb, Ag and As.

•
Sam le no. 8806801. 8 8- 00 B ørkåsen: This locality is

earlier described in the litterature (Hjelle and Bryn 1960)

due the occurence of coal blend in a breccia zone. This

breccia, around 6m wide, is well exposed in an old quarry and

carry also quartz. fluorspar, carbonate and pyrite. The

surrounding rocks, mainly mylonitic gneiss with some

amphibolite and quartz-biotite-chlorite schist also show

alteration and veining by quartz, carbonate and pyrite, as

well as some hematite. The samples taken from different

lithologies are only weakly anomalous in Cu and Zn.

Sam le no. 88068 4-9 Grua: These samples represent a quartz

breccia, a few m wide, exposed by a number of old shafts and

workings. The breccia zone, which strikes around NW-SE, can

be followed for around 200 m. Chalcocite with some bornite

and malachite occur in fractures and cavities in the quartz.

The show was apparently briefly worked during the eighteen

century due to its high eilver content. The samples are also

anomalous in Au, but show < 100 ppb.

5.3.2 Skurven sub area:

Within this area, se fig. 4 • it has been distinguished

between 7 rock types. These are:

Hyperites
Diabases
Granite
Granite-/granodiorite porphyrY (quartz porphyrY)

Dacite-/diorite porphyrY (feldepar porphyrY)

Rhyolites
Granitic gneise

Hyperites: These are dark looking, magnetie. medium to coarse

grained rocks with a subofitic texture. They occur mainly in

elongated bodies, from a few m up to several hundreds of m

wide and several km long. The hYperites intrude all the other

rock tYpee and appear to be post-tectonic. Outside this
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sub-area the hyperites are known to host small magnetite

deposits.

Diabases: The diabases are fine to medium grained, mainly

maseive, but also well foliated with a typical greenschist

appearance. They generally, however, display a diabase

texture and a graditional decrease in grainsize towards

contacts. They are mainly sub-concordant with foliation and

may reach 10-15 m in thickness.

Granite: This young granite occurs partly as a coarse

porphyric variety, often with blue quartz and grey to red

feldspar. It is mostly massive, but may be strongly foliated,

especially north of Gjuvberget where it is approaching an

augen gneiss texture. It often contains xenolithe of a

greyish, intermediate looking rock, probably belonging to the

diorite porphyry (5).

The usually homozenous appearance of the granite distinguish

it from the fine grained feldspar porphyries. The latter may

occur as lenses within this granite, or coarse grained

granite dikee may occur within the porphyries. The granite

also intrudes the granitic zneiss (see below) and is in

places present as a thin zone between the the porphyries

and the zneiss.

The or h ries: The quartz porphyries are homozeneous on m-

to 100 m scale, massive or, most frequently, foliated. They

vary from grey chlorite- rich, medium grained to red

felsitic. The quartz phenocrysts appearing as up to 2-3 mm

larg blue blebs. The different types may alternate on m

scale, but larger areas may be homogenous, especially the

grey chlorite rich type, which occupy zones of up to several

hundres meters width.• The feldspar porphyries, dacite- to diorite porphyries, ere

grey to light reddish, fine grained, with feldspar

phenocrysts ranging from 0,5-2 mm. But phenocryst free

varieties are also frequent. The grey types are relatively

strongly magnetic, espcially observed N of Kullblikeeter. In

contrast, the quartz-porphyries are alwayu observed to be

unmagnetic.

The porphyries do not exhibit any banding or lamination, but

different typea may alternate on m scale. The two main groups

dominate in separate areas. A granitic zneiss around 200-300

m wide separate between the two to the north, thinning out

towards the south.

The contact between the porphyry and the zneiss is observed

several places. /t may be sharp with a tectonic appearance,

as towards the main zneiss to the west, or showing a

"transitional-intrusive" relationship, as along the quartz

porphyry/gneiss inlier contact. The latter is characterized
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by an up 10 m wide transition zone, where gneiss appears as
diffuse xenoliths in the porphyry.

The quartz porphyry may also contain xenoliths of grey,

probably diorite-porphyric materiale, or of light fine

grained probable rhyolitic materiale. These relations

indicate the succession of events and nature of emplacement

of the rock units.

So far it is concluded that the majority of the porphyries

are of intrusive origin.

The rh olites: These light grey to pink coloured rocks are

identified primarly by the presence of lamination, and to a

certain degree by a cherty or cryptocrystaline texture.

Reminiecence of welding are somtimee present.

The rhyolites occur as inliers of varying size within the
porphyries, displaying sharp sub-concordant contacts.

The ranitic neiss: These gneisses are medium grained and
well foliated, showing a homogenous appearance over large

areas. Banding may occur, as well as massive varieties close
to intrusive contacts. The latter may signify local
remobilization and recrystalization.

Along the western contact a thin breccia zone occur, in
places mineralized, see below. The gneiss foliation is

refolded (kink-folds) towards the contact, and locally, as

north of Kullblikkseter, dragfolds are developed.

Alteration mineralization and sam lin : Quartz-sericite
alteration +/- disseminated pyrite occur within the area,

mainlY in two positions:

- Close to the western gneiss/porphyry contact, along

ehear planes in the gneiss, up tp 2 m from the actual
contact. Good exposure is found around 150 m southeast
of the Skurven blocks, see fig. 4 • displaying mainly

PYritization. see sample 613 and 889, Appendix 1 and
2. Similar features are also found north of Kullblikk-
setra with intense silicification and serisitisation,
sample no. 634, 685-86.

Visually the pyritic shear is similar to the
Skurven blocks, but assays, althoug similar. doee not
show any zold and are also higher in K and Ba, but lower

in As.

- Within the porphyry along the porphyry/gneiss inlier
contact around 400 m southeast of the Skurven blocks.
An alteration zone rich in quartz, sericite and pyrite
ie exposed over a width between 5 and 10 m, stronglY
resembling similar alteration at Grinder. Rowever, the
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samples 890 and 621-627 do not show any gold and appear

to be zeochemicaly different from the Skurven blocks,

see Appendix 2.

5.3.3 Grinder I sub area

This area, Fig. 6 is devided into the same rock units as for

Skurven. Minor differences are outlined below.

The h erites: Apart from a few narrow dikes, the Brattås-

berget hyperite is typcal with ite lens shaped bodP, around 1

km long and several hundred m thick. Towards its central part

it grades into coaree grained varieties.• The diabases: These are more frequent than at Skurven, both

within the zneiss and the porphyry/rhyolites. It often

resembles typical greestones as along Kvernbekken and

Djupdalsbekken, and may in places be of volcanie origin.

The or h ries may grade into more basic varieties and also

show a more frequent alternation between felsic and

intermediate members.

The rh olites occasionaly show lamination. However, the

deformation in this area is more intense and primary

structures are not well preserved.

The surounding ranitic neies and the oun ranite are

similar to what is observed in the Skurven area. Young coaree

granite, poseibly anatectie, intrude the porphyries cloae to,

and along it's western contact.

Tectonics and alteration• The main SE-NW trending strike of

1111the complex is due to later D2 deformation with dextral

movemente, causing fracture eleavage and transposition, as

well as folding and shearing of the earlier foliation Fl.

This foliation, dominant throughout the area, was caused by

an early D1 deformation probably also resPonsible for a

veins/bands of epidote, carbonate •/- pyrite. This banding

may in places resemble layering.

Although the transition to a quartz, sericite, Pyrite echist

+/- carbonate often is complete, both field and microscopic

studies indicate a mainlY porphyric origin of these rocks.

The matrix consist of quartz-sericite +/- feldspar with

plagioclase, perthitic microcline and quartz phenocrysts. In

extreme cases the latter may recrystallize and the two

feldspars get completely altered to sericite. Write is

mainly disseminated in the matrix, but may dieplay a semi

banding. Further details regarding alteration ie shown under

X-ray Diffraction Study below.
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The sericite-pyrite fabric is clearly refolded and sheared by

the F2 foliation.

X-r diffraction Stud Four samples were collected in the

northern part of the quarry, fig. 7 by the Inetitute of

Geology. University of Oslo. This locality represent the most

deformed and altered part of the porphyries in the Grinder

area. It is characterized by high frequency of quartz veins

With vugs and fractures, often filled with hydrocarbons.

Green mica is common, and fuchsite occur as shown also by the

high cromium content in sample 647, Appendix 2. One sample

collected from a 50 cm shearzone in 1984 and sample 647

assayed 0,4 and 0,3 g/t Au respectively.

The X-ray diffraction results, see Appendix 4, confirm the

macro and micro studies, apart from detecting the preeence of

K-feldspar, and show that chlorite, kaolinite and talc also

constitute 14-15X of the alteration mineral assemblage. Only

the most altered sample show any increase in quartz, the

othere contain a normal granitic quartz content of 26-28%.

Pyrrhotite occur together with pyrite, and magnetite and/or

hematite are present in some samples.

This alteration zone is probably the same as was exposed in

Trench B along a ehear around 250 m to the east, see 5.6

Sampling: The northarn part of the quarry was thereafter

systematically chipeampled from north to south by 7 samples,

681 to 687, each representing around 5m.

Eleven samples, numbered 688 to 698 were taken from the inner

Part of the quarry which are less altered • but still showing

varying amounta of pyrite, sericite and carbonate.

The assayresults from this sampling and from samples of

alteration zonee collected during mapping, fig. , are all

negative, showing no gold and low basemetal-areenic values.

The gold anomalous zone encountered in Trench C is described

under 5.6

5.3.4 Grinder II sub area:

This area is underlain by a red to grey feldspar porPhYrY,

the phenocrysts varying in size from 1 to 3 mm. A thin

sericite alteration zone of limited extension occur close to

the road. No sulphidas were observed here. The alteration

occur close to a fracture zone, which ie reflected as a

lineament in the topography, running NW-SE. Follow-up of this

lineament did not reveal any extension of the alteration.

The continuation of the road up-hill towards the north leads


into the granitic gneiss unit, and a graditional contact
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towards the porphyries is obeerved. Alternation between

gneise and porphyries occurs as well as partial remoblization

of the former into an augengneiss.

5.4 Block tracing and eampling:

The main objective with this program was to locate other

blocke of the gold bearing Skurven type, to establieh a block

fan and to locate the source. Concurrently other mineralized

blocks and outcrope were plotted and sampled.

Before giving a general report on this phase of the work it

is pertinent to describe the Skurven blocks and their

possible origin.

• The Skurven blocke: The geographical position of the blocks

are shown on the maps fig. 3-5. The size vary between roughly

1 dm3 to 1 m3, the form irregular. Probably some of the

blocke have been blasted when the foreetry track was put in.

Macroscopically the blocks comprise a medium to coarse

grained quartzo-feldspathic rock. The colour is light grey to

pinkish. Thin planes < 1 mm with dark minerala seem to be

related to fracture surfaces which sometimee give the rock a

semifoliated appearance. The fracturing is in places also

aPParent by quartz veining. All these blocks contain pyrite,
estimated from 1% to 5%. The pyrite occure as stringere along

the fracture surfaces, ae aparegatea and as individual cubee

up to around 2 mm acroes.

In the microscope the rock shows a porphyric texture with


plag. phenocryste in a finegrained matrix of quartz, feldepar


and eericite. The phenocrysts are partly cataclastic. Pyrite

lh cubes and aggregates are set in the matrix, partly enclosing


it. A fine net-work of narrow fissures, filled with quartz

+/- sericite +/- sphene occur mainly within the matrix, but

may also cut the phenocryste. Along the fissures, grains and

aggegatee of chalcopyrite are observed, closely associated
with the ephene.

A number of assays from individual blocks and bulk assays

show gold values from 0,36 to 4,27 ppm Au. Refering to

current aseayresult ( sample no. 391. Appendix 1 & 2) and

earlier reports, it is apparent that thie rock ie anomalous

in lead with values generally between 100 and 200 PP41, shows

elevated areenic and molybdenum, but is low in silver with

max. value of 1,3 ppm. Other basemetals and pathfinder

elemente as Sb, Bi and W offer no aseistance.

Primarily the blocks were believad to represent aubvolcanic

pluge aseoeiated wit the greenstone belt. During the mapping

at Skurven, visually eimilar rocke were found along sheared

contacts between porphyries and gneisses, eee 5.3.1 above.
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These however, did not ahow any gold, and were generally

geochemically different, eee Appendix 2.

Hence, other blocks or outcrops with similar

mineralization-geochemistry to the Skurven blocks have not

yet been found.

Among the typical Skurven blocke we also found one block of a

pyritic auzen zneiss (around 50cm x 50 cm) which assayed 136

ppb Au (sample 88068010.

The possibility that the provenance of these blocke is to be

found within the surrounding zneisses or granites is now

considered, see below.

Altogether 36 samples were collected from mineralized blocks

encountered during a systematic traversing of the project

area. The sampled blocks vary in size from a few kg to more

than one ton. In placee only a single block have been found,

but many samples are bulked from blocke within a limited

area.

The samples, each around 2 kg are plotted on fig. and the

assayresults shown in Appendix 1. The sampling criteria has

been the same as for the bedrock sampling.

The blocke are found, mainly due to their rusty

appearance, and represent both the surrounding zneisses

(augen zneisses) and the "greenstone belt" lithologies.

The assayresults in Appendix 1 show elevated basemetal values

for a number of the blocks. However, beside the additional

block sample from Skurven no. 8806891 only two of the block

localities are regarded with eome intereet, the sample

numbere are encircled on fig. 3.

Sam le no. 8806 62 Raudåsen: This is probably a local block.

Raudåsen meane Red hill and mineralization in outcrops are

described on p. 7. This block which is anomalous in Az,As.

and Au, represent a strongly foliated feleic rock (meta

rhyolite ?) with pyrite, sericite and minor fuchsite.

Sam le no. 88068 Vålman ent This sample is taken from a

number of similar blocks, possibly t sub outcrop. Near bY

outcrops show a fine grained pinkiøh zneiss. The blocks which

are strongly foliated and show sericite and pyrite alteration

with minor chalcopyrite (malachite), could represent a shear

within the gneiss. The blocks are clearly anomalous in Cu and

Ag.
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5.5 Geochemical sampling:

5.5.1 Moraine, heavy fraction:

Altogether 35 morain heavy fraction samplee were collected at

two locallities. At the Skurven muting area samples were
taken on a 500x500 m grid, and at Gjuvberget (relinquished
muting) the sample grid was around 1000x800m. Sample
localities are shown on fig. 3 and 5.

The eamples (around 6 kg) were taken from the moraine's
B-horizon at a depth between 30 and 60 cm, sieved to -1 mm

and then panned down to c. 200 g. The panned eample was
thereafter sent to OMAC for assays. Assayresulte are shown in
Appendix 3.

The objective with this program was to find out if the
moraine contained any free gold or goldbearing microblocks,
particulary around the Skurven block area.

Only two samples (no. 8806983-84 from Gjuvberget) returned
gold values > Sppb. Both samples are located near a
transitionzone between augen zneisses and granites, an area
also revealing stream sediment Pb-anomalies in 1984.

During the moraine sampling, blocks of a chlorite and pyrita
altered augengneiss were sampled at Gjuvberget, see 8806580.
Appendix 1, but this sample did not ehow any anomalous
values.

5.5.2 Stream sediment, heavy fraction:

During the moraine heavy fraction sampling, an additional 7
samlpes were panned from creeks within tha Grinder Muting
blocks, se fig. 7. Only one sample, 8806920 from Grinder II
showed 6 ppb Au, see Appendix 3.

5.5.3 Additional assays on NGU's stream sediment samples:

As mentioned under 3.1.3 we got access to etream sediment
materiale collected by NGU. Suplementary Au-As assaYM
were made on 74 samples, mainly from Grue, Asnee and Våler
kommuner, see fig.8 and Appendix 3 for assayresults.

The 90%ile ( w> 10 ppb Au) and 95%ile (  > 18 ppb Au)
anomalies are marked on fig. . Four of these 8 anomalies
occur along the Grinder-Elverum greenstone belt or within
coaree grained granitic zneisees bordering the greenstone
belt to tha east.

The 3 anomalous samples to the northeaet occur, according to


the Thoreby map, within finegrained (839 and 841) and coaree
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granitic gneiss (879). The latter giving the max. value of
43E ppb Au !!

The contrast in the As-valuez are too small to give any
meaningful information, see Appendix 3.

5.6 Trenching and blasting:

Trenching was carried out with a backhoe tractor with
capasity of around 3,5 m of overburden. Drilling and
blasting in the trenches was often required due to hard ice
polished surfaces of the expoeed rocks. A portable Cobra
rock drill was used for holes averaging around 50 cm, see
fig. 10-12. Equipment and personnel were provided by Grue
kommune.

Skurven area: The main objective with these trenches was to
look for a local origin for the Au-blocks, and to similar
blocks in the moraine. Outcrops of similar mineralization or
more blocks was not encountered, see trench map fig. 9.
Another trench was attempted around 200 m to the north
northeast of T.2, but did not reach bedrock due to a concrete
like layer of clay.

The equipment was also used 4.00-500 m to the southeast alonz
the porphyry/gneiss contacts, to obtain better exposures
along the mineralized part.

Grinder area: As part of the main alteration zone at Grinder
is poorly exposed. 3 trenches were dug around 250 m to the
southeast of the quarry, accross Djupdalsbekken (creek), see
fig. 6.7 and 13. Concurrent with this trenching, sampling
was also done in the quarry, p.11 and across the hill
soutwest of the trenches.

The sampled zone show every gradation from weakly pyritic
to a strong sericite-pyrite alteration. with or without
carbonate and hydrocarbons. The hydrocarbons on the soutwest
bank of Djupdals bekken are brobably related to the same
shear found in the quarry.

Most of the samples show below detection limit for Au. but
the three samples 589-600 assaY 139. 46 and 266 ppb
respectively. Although not continuousely sampled, this
represent an around 5 m wide part of the alteration zone. The
two highest Au-values are also associated with high As. Four
earlier samples chipped along the creek below the trenches.
and representing between 5 and 12 m, assayed from 38 to 115
ppb Au, but with low As values.

Hence it can be concluded that this part of the alteration
zone is strongly anomalous in gold.
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From the southern end of Trench A,
exposed hill, 20 samPles no. 660 to
drilling and blasting towards the
represent around 150 m width of the
mainly correspond to the inner part
confirmed by the assayresulte.

at the base of a well

679 were collected by
south. This profile

alteration zone, and
of the quarry, also

Looking both at lithologies and geochemistry, there ie a
major difference between the general barren quarry and hill
profile, and the trenches with the gold anomaly. The two
former dieplay a monotonous litholgy exept for the
alteration, with a "flat" geochemistry. The trenches show
alternating mafic and felsic lithologies with elvated Cu, Zn
and As appart from Au.

5.6.1 Soil sampling 1n the trenches:

Deep soileamples. around 10 cm above bedrock were collected
in the trenches 5 to 12 m appart. Altogether 18 samples will
be sent for assays with the objective of testing diepersion
from known mineralization. The resulta will be used when
deciding upon eventual future exploration methode (deep soil
sampling) in the area.

5.7 IP parameter testa:

During the 1984 program an IP test survey was run across the
alteration zone at Grinder. One profile was tested along the
main road and one acroes the quarry. A weak IP response
associated with a magnetic low was found on the etrongly
sericitic and pyritic northern part of the road section, and
a strong IP response was received at the quarry. Hence it was
concluded that IP would be an useful tool for further

Prospecting at Grinder.

During this program two samples from the Skurven blocks, one
weakly and one strongly pyritic, were sent NGU for parameter
tests.

6. CONCLUSION

It is pertinent to devide the conclusion in three parts,
Skurven, Grinder and General.

Skurven: The quarternary geological assesement of the gold
bearing blocke and the area in general, conclude that the
transport has occured from the north and the maximum
transport dietance is around 2 km.

Bedrock mapPing and block tracing in this area has revealed


several exposures and blocks displaying iron sulphide
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mineralization and alteration, non, however exactly similar

to the Skurven blocks. Except for one block, anomalous gold
was not found.

This anomalous block • occur right in the middle of the

typical Skurven blocks, but ite augen gneiss tecture is

distinctly different from the others. Still we assume that
all these block may have a similar genesis and provenance.

This anomalous block of augengneiss and a new assay from the

characteristic Skurven blocks giving 4,27 PPm Au, still

render Skurven an attractive target. The provenance miY,

however, not be limited to the greenstone belt lithologies.

Grinder: This area was initially . selected due to the

11,
extensive alteration
volcanics-subvolcanics.

features of the felsic

Except for the stream samples 1984, most of the samples from

this area have not returned positive gold values. However,

detailed mapping the last field season indicated that the

areas most susceptible to sampling, 1.e. good exposures, not
necessarily have the beat combination of lithologies and

alteration for gold mineralization.

The trenching program on the covered part (topographic low)
of the main alteration zone, supported previous gold

anomalous samples from the creek bed of Djupdalsbekken.

Expanded sampling from this northeastern border of the

alteration zone must await further trenching and/or drilling.

The other alteration zone to the south is also unadequately

exposed and sampled.

111
The mapping and sampling of the Grinder II mutingblock has
rendered this one unattractive.

General: As discussed above, the Skurven blocks may have

originated from outside the "green stone belt" litologies.

The goldassays from the NGU regional stream sediment survey
also indicate that the surrounding gneisses and granites maY

have a potential, probably controled by shearing and

PYritization.

By confirming the bedrock anomalles from Djupdalsbekken bY

trenching, similar alteration zones mapped outaide the

Grinder area in 1984 could warrant further examination. We
are primarily considering the Elverum area (1984) soma 45 km
to the north, which is also kyanitebearing. This area was
only chipeampled during the 1:50.000 mapping in 1984.
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7. RECOMMENDATIONS

Skurven: It is recommended that the search for the provenance

of the Skurven blocks is continued.

Based on our conclusion from this year, the search should

concentrate alonz the weatern contact of the porphyries, fig.

4, with extention westwards into the zranitic gneisses. The

work should cover the region at least up to 3 km north of the

Presently known blocks, to the Fjøråsen - Roznberget area.

To guide the search for mineralized/altered rockunite or

structures we propose to use moveable I.P. combined with

magnetics and VLF. While I.P. is a good tool for detecting

disseminated sulphides, a magnetic eurvey provide good

assistance in distinguishing between.different.rockunits, VLF

will mainly be used to deliniate shears and fracture zones. A

linespacing of 200 m is considered.

Eventual findings will be trenched and sampled in detail.

Grinder: A similar geophysical eurvey as at Skurven is also

proposed for the Grinder area. But since this ie a smaller

and well defined area, line spacing will be not more than 100

m, and one may use gradient array I.P. with fixed current

electrodes.

The geopysical survey should include both the northern and

southern alteration zones.

This survey should be followed up by extensive trenching and

sampling. Eventual positive trenching results should lead to

drilling.

11,
General: The > 90%ile zold anomalies from the NGU survey,

outside the area already investigated by us, should be spot

checked. Such a check may include resampling of around 10

closely spaced stream sediment eamples.

If this follow up leads to potential localities, we

recommend that the rest of NGU'e sample materiale from

Hedmark county is assayed for gold.

Although the chipsampling of the Grinder type alteration in

the Elverum area was negative with reaard to gold, a number

og gold-arsenic anomalies were encountered here during ARCO's

stream sediment survey in 1984. Based on this and the

conclusion above, it ie recommended that a systematic rock

sampling program is carried out in the Elverum area during

the 1989 field season.

page 18



Flg. 2 Glåma valley seen towards the east.
The hille around Grinder to the far right.

Fig. 10 Trenching at Skurven.

Fig. 11 The T.3 trench at Skurven. Note the
scarcity of blocks in the moraine.

Fig. 12 Drilling prior to blastlng in the
Skurven trenches.
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OMACLaboratories Ltd.,
AthenryRoa4 Loughrea,Co. Galway, Ireland.
Telephone:091 - 41741,41457
Telex: 50985ONIACEI
Einnail: EIM351

CERTIFICATEOFANALYSIS 4111July,1988.

TO: Geologiskejenester

ATTN: BoyeFlood

CODE: 8806889-8806890

BATCHNO. AR11
NO.SAMPLES 2 Rock

II, IAB.NO. SAMPLENO. Cuppm Pbppm Znppm Asppm Agppm Auppb
1 8806889 5 80 6 2 -0.5 -20
2 8806890 6 36 4 1 -0.5 -20

Directors: M. 5. O'NeilL B.Sc., 5. McHuglz F. E. O'Sheo, F.C.A. Regisiered in Inland No. 76385. Regiskned office as above.



OMAC Laboratories Ltd.,
Athenry Road, Loughrea, Co. Galway, heland.
Telephone: 091 - 41741,41457
Telex: 50985OMAC EI
Eirmczil:EIM351

CERTIFICATEOFANALYSIS 18thAugust1988

TO. GeologiskeTjenester

ATTN: B.Flood

CODE: Project27

BATCHNO. AT36

	

NO.SAMPLES 51 Prep
50qm

aLAB. NO. SAMPLENO. Cuppm Pbppm Znppm Agppm Asppm Auppb RepAu
w 1 8806605 2 7 8 -0.5 2 - 20

2 _ 8806613 5 72 12 -0.5 2 -20
3 8806616 5 8 5 -0.5 -1 -20
4 8806617 2 2 6 -0.5 -1 -20
s _8806621 7 36 14 -0.5 -1 -20
6 8806622 6 62 5 -0.5 -1 -20
7 8806623 3 33 4 -0.5 -1 -20
8 8806624 6 69 4 -0.5 -1 -20
9 -8806625 6 5 4 -0.5 -1 -20
10 :8806626 6 43 3 -0.5 -1 -20 -20
11 8806627 4 12 3 -0.5 -1 -20
12 8806634 5 1-9 7 -0.5 -1 -20
13 8806551 34 21 5 -0.5 1 -20
14 8806552 49 4 153 -0.5 2 -20
15 8806553 2 4 2 -0.5 -1 -20
16 8806554 316 5 30 -0.5 2 -20
17 8806555 5 5 9 -0.5 -1 -20

I •la, 18 8806556 4 • 2 4 -0.5 1 -20
19 8806557 12 17 3 -0.5 1 -20
20 8806558 7 5 57 -0.5 2 -20
21 8806559 216 11 108 -0.5 3 -20
22 8806560 5 28 20 -0.5 2 -20
23 8806561 6 14 4 -0.5 3 -20
24 8806562 13 25 9 0.7 6 24 27
25 -8~63 51 197 41 -0.5 1 -20
26 8806564 9 6 69 -0.5 1 -20
27 8806565 7 47 4 -0.5 1 -20
28 8806566 5 4 4 -0.5 2 -20
29 8806567 16 14 48 -0.5 7 -20
30 8806568 86 21 228 -0.5 2 -20
31 8806569 26 6 241 -0.5 1 -20
32 8806570 5 6 212 -0.5 -1 -20
33 8806571 50 9 12 -0.5 -1 -20
34 8806572 13 s 20 -0.5 1 -20
35 8806573 87 3 74 -0.5 2 -20

Directors: 14 J. QN.4 B.Sc., J. McHugh, F. E. O'Shea, EC.A. Registered in Ireland blo. 76385. Regietered oilice as above.



OMAC Laboratories Ltd.,
Athemy Road, Loughrea, Co. Galway, Ireland.
Telephone: 091 - 41741,41457
Telex: 50985OMAC EI
Eirmail: EIM351




LAB.NO. SAMPLENO. Cuppm Pbppm Znppm Agppm Asppm Auppb RepAu




36 8806574 6 131 11 0.5 6 -20




37 8806575 7 8 22 -0.5 2 -20




38 8806576 Nt 3 9 2 -0.5 -1 -20




39 8806577 , 6 8 20 1.0 2 -20




40 8806578 • 97 11 68 -0.5 4 -20




41 8806579 4 13 49 23 1.0 2 -20




42 8806886 93 3 102 -0.5 6 -20




43 8806887 16 21 44 -0.5 5 -20




44 8806888 102 9 103 -0.5 1 -20




45 _ 8806891 34 93 12 1.3 6 4275 3610




46 8806892 21 5 2 -0.5 -1 -20




9
47
48

8806893
_8806894

3690
21900

48
1860

7
595

6.6
106.3

-1
4

-20 

25 24




49 8806895 15800 317 616 812 2 74 75




50 8806896 223 297 72 -0.5 1 -20




51 8806897 45 70 1180 -0.5 -1 -20




tRirea

•

Directors:M. J. O'Nefit R.Re., J. MeHugb F. E. CEShea, F.C.A. Registered in Ireland No. 76385. Registeredoflice as above.



OMAC Laboratories Ltd.,
AthenryRoad, Loughrea, Co. Galway, Ireland.
Telephone:091 - 41741,41487
Telex: 50985OMAC EI
Einnail: EIM351

CEPTIFICATEorANALYSIS 18thAugust1908

f0: GeologiskeTjenester

ATTN: B.Fleed

aLA13. NO.
IIIPI

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

• 18
19
20
21

13008,011,012,013

8ATC11NO.
NO.SAMPLES

SAMPLENO.
8806580
8806581
8806582
8806801
8806898
8806899
8806900
8806639
8806642
8806643
8806644
8806645
8806646

_ 8806647
8806648
8806649
8806650
8806583
8806584
8806585
8806586

AT38
21

Cuppm
10

13
7

11

121

293


3

86


2
2
3
5
4

23
2
1
2
5
6

2
3

Pbppm
6

11
9
8

3
6
8
3
3
8

10
18
19
22

7

3

22

32
23

3
2

Prep

Znppm
59

203
19
44
93

116
103
336

8
15
9

14
8

10
2
6
5
4

11
10
4

Agppm
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
5_3_

-0.5
-0.5
-0.5
-0.5
-0.5
-0.5
-0.5

Asppm
-1
-1

2
-1
-1
-1
-1
-1
-1
-1
-1
- I
-1

I
-1
-1
-1
-1
-1
-1
-1

SOgm
Auppb

-20
-20
-20
-20
-20
-20
-20
-20
-20
-20
-20
-20
-20
3,25
-20
-20
-20
-20
-20
-20
-20

RepAu

382

Direetors: M. I. ONeiR B.Se., I. MeHugh, F. E. O'Shea, F.C.A. Registered in Ireland No. 76385. Registered office as above.



OMAC Laboratories Ltd.,
Athenry Road, Loughrea, Co. Galway, Ireland.
Telephone: 091 - 41741,41457
Teler 50985OMAC EI
Einnail: EIM351

TO.

ATTN.


CODE:

1A13.NO.

t.IPTIF1CATFOFANALYSIS

Geolog13keTjenester

0. Flood

Proiect27

RATCHNO.AY83
NO.SAMPLES64

SAMPLENO.Cuppm Pbppm

Prep

Znppm

73rd December1988

AgppmAsppm
50gm
Auppb RepAu

I 8806587 18 3 96 -0.5 7
4 -20




-,
, 8806588 61 23 80 -0.5 6 -20




3 8806589 44 9 32 -0.5 5 -20




4 8806590 70 14 47 -0.5 6 -20 -20
5 8806591 116 3 86 -0.5 2 -20




b 8806592 200 178 71 3.0 1 -20




7 8806593 61 3 6 -0.5 4 -20




8 8806594 23 7 249 -0.5 5 -20




9 8806595 35 3 105 -0.5 3 -20




10 8806596 7 3 4 -0.5 2 -20




II 8806597 44 3 5 -0.5 7 -20




12 8806598 28 3 9 -0.5 92 I 39 134
13 8806599 293 2 188 -0.5 2 46




I 4 8806600 12 2 5 -0.5 19 266 268
15 8806651 2 2 29 -0.5 3 -20




16 8806652 22 4 5 -0.5 3 -20




17
18

8806653

8806654

47

38

12
3

4

7

-0.5

-0.5

5

5

-20

-20




19 8806655 25 3 11 -0.5 4 -20




20 8806656 83 3 9 -0.5 9 -20




21 8806657 78 3 92 -0.5 4 -20




22 8806658 7 3 226 -0.5 3 -20




23 8806659 7 4
,, 135 -0.5 3 -20




24 8806660 9 5 4 -0.5 3 -20




25 8806661 2 7 7 -0.5 1 -20




26 8806662 1 8 5 -0.5 2 -20




27 8806663 10 178 9 -0.5 7 -20




28 8806664 1 5 4 -0.5 1 -20




29 8806665 5 7 2 -0.5 1 -20




30 8806667 2 12 27 -0.5 2 -20




31 8806668 1 21 28 -0.5 2 -20




32 8806669 1 20 19 -0.5 3 -20




33 8806670 2 6 14 -0.5 2 -20 -20
34 8806671 2 19 23 -0.5 3 -20




35 8806672 1 18 28 -0.5 3 -20




Direclors: )4 B.Sc., J. McHugh, F. E. Olhea, ECA. Registered in Ireland No. 76385. Registered office as above.



OMAC Laboratories Ltd.,
Athenry Road, Loughrea, Co. Galway, Ireland.
Telephone: 091 - 41741,41457
Telex: 50985OMAC EI
Eirmail: EIM351




LAB.NO. SAMPLENO. Cuppm Pbppm Znppm Agppm Asppm Auppb RepAu




36 8806673 1 21 24 -0.5 2 -20




37 8806674 1 13 7 -0.5 2 -20




38 8806675 2 12 17 -0.5 2 -20




39 8806676 1 11 15 -0.5 2 -20




40 8806677 1 3 I 0 -0.5 2 -20




41 8806678 1 4 24 -0.5 2 -20




42 8806679 1 12 18 -0.5 2 -20




43 8806681 3 13 6 -0.5 3 -20




44 8806682 2 3 4 -0.5 2 -20




45 8806683 2 4 6 -0.5 2 -20




46 8806684 5 6 5 -0.5 2 -20




• 47
48

8806685

8806686

9
5

43
23

13
41

-0.5

-0.5

3
2

-20

-20

-20




49 8806687 5 32 38 -0.5 3 -20




50 8806688 5 19 25 -0.5 2 -20




51 8806689 5 14 15 -0.5 2 -20




52 8806690 5 39 18 -0.5 2 -20




53 8806691 4 8 9 -0.5 2 -20




54 8806692 5 13 12 -0.5 2 -20




55 8806693 5 24 41 -0.5 3 -20




56 8806694 6 22 20 -0.5 2 -20




57 8806695 5 29 56 -0.5 2 -20




58 8806696 6 24 37 -0.5 3 -20 -20




59 8806697 7 26 35 -0.5 3 -20




60 8806698 9 21 44 -0.5 4 -20




61 8806802 19 8 I 71 -0.5 5 -20




62 8806803 18 3 88 -0.5 3 -20




63 8806804 18 12 29 -0.5 2 136 115

•
64 8806807 88 8 86 -0.5 3 -20




DIrecton: M. J. B.Sc„ J. Mcl;gb, F. E. CYSIma,F.C.A. Registexedin IrelandNo. 76385. Registeredoffice as above.



SGAB ANALYS ANIkl_NeSINI1-1/C3

Box 801,
951 28 Luleå UTSKRIFTSDATUM 1988-09-13

BESTÅLLARE INSÅNDARE INTYG NR

PLATS

Anm :

LAB
NR

016773

016774

016775

016776

016777

016778

016779

016780

016781


iMb 016782

016783

GEOLOGISKE

:A/S OLIVIN


Analysmetod:

MÅRKNING

8806613
8806621
8806622
8806623
8806624
8806625
8806626
8806627
8806647
8806891
8806894

TJENESTER

PROSJEKT27

ICPUpplOsningsmetodik:

^-41O1 AL203

18.6
14.9
14.6
13.7
14.4
15.0
14.6
15.4
5.39
15.0

FE203

3.09
2.39
2.06
1.92
1.63
2.01
2.21
2.05
26.3
2.80
0.942

HF/HC104

MNO

0.035
0.039
0.019
0.014
0.015
0.025
0.014
0.010
0.011
<0.010

TI02

0.274
0.169
0,125
0.118
0.134
0.213
0.204
0.100
0.068
0.185

MGO

0.234
0.629
0.363
0.301
0.422
0.346
0.234
0.222
0.427
0.193

CAO

0.129
0.725
0.104
0.134
0.102
0.321
0.211
0.088
<0.010
0.150

1(20

.121,,«L
6.39
7.70
5.72
8.47
7.55
8.03
7.46
2.62
6.66

NA20

3.26
2.54
2.01
3.36
2.36
2.82
2.74
2.31
0.040
4.53

P205
2

0.193
0.133
0.120
0.136
0.123
0.117
0.134
0.146
0.241
0.101

AS
PPM

7.4
<2.0
2.7
5.6
3.5
9.4
<2.0
12
7.2
20
<2.0

BA
PPM

1123
1039
1188
909
1191
957
1202
1151
17
466
49

4813

BE
PPM

0.10
1.4
2.0
1.1
0.94
2.5
1.5
0.55
<0.04
0.17




0.726 0.013 <0.010 0.187 0.280 0.280 0.063 0.052 <0.10



SGARANAf YS
Rny

ncl 1",,A

RESTALLAREINSANDARE 


GEMOGISKF T3ENFSTER

PIATS:A/S OLIVIN PROS3EKT27

Anm : Analysmetod:ICPUpplOsningsmetedifr, Hc/HC1fld

ANALVS I Nre/T3

UTSKRIFTSOATIJM 1988-09-13

INTYGNR


4814

IAR MARKNING CO CR CO LA LI MO NI PB RB se SN SB

NR PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM PPM

016773 8806613 1.7 13 15 19 4.6 4.5 7.2 116 122 4.0 3.9 <6.8

016774 8806621 5.2 6.4 13 24 16 2.5 4.7 50 <30 2.3 2.7 <7.0

016775 8806622 4.0 3.4 14 7.0 13 <0.41 3.5 77 155 0.48 2.4 <7.1

016776 8806623 3.5 6.1 10 8.4 11 0.88 5.3 55 112 1.3 <2.0 <7.1

016777 8806624 2.4 7.8 13 7.5 8.2 0.86 13 82 123 1.4 2.9 <6.9

016778 8806625 1.3 5.3 14 29 11 1 4.8 32 177 3.3 4.8 <6.9

016779 8806626 2.1 5.2 12 27 7.0 4.3 5.4 86 318 1.8 6.0 <7.0

016780 8806627 2.6 4.1 11 12 6.7 <0.40 4.7 56 265 0.84 2.3 <7.0

016781 8806647 341 465 38 10 9.9 5.6 1941 63 96 12 2.2 <6.9

016782 8806891 5.2 7.2 29 11 5.1 7.0 8.9 97 182 2.5 5.7 <7.1

016783 8806894 12 8.0 19927 3.3 6.3 1.3 6.9 1606 <30 0.83 <2.0 <6.9

f



•
SGAB ANALYS ANALYS NTYT3

Box 801,
951 28 Luleå UTSKRIFTSDATUM 1988-09-13

BESTALLARE INSANDARE INTYGNR

GEOLOGISKETJENESTER 4815

PLATS : A/S OLIVIN PROSJEKT27

Anm : Analysmetod:ICP Upplbsningsmetodik:HF/H0104

LAB MARKNING SR V V ZN ZR li TH V

NR PPM PPM PPM PPM PPM PPM PPM PPM

016773 8806613 133 21 13 27 134 <20 18 7.9

016774 8806621 130 30 13 29 157 <20 <5.0 17

016775 8806622 130 15 9,9 14 140 <20 12 29

016776 8806623 109 18 6.9 11 123 <20 8.2 21

016777 8806624 104 17 7.5 11 145 <20 11 17

016778 8806625 154 2' 24 15 131 <20 9.6 17

016779 8806626 139 17 21 12 165 <20 5.6 13

016780 8806627 93 21 6.7 12 135 <20 6.7 16

016781 8806647 2.9 82 114 28 14 <20 <4.9 16

016782 8806891 73 9.9 17 14 99 <20 16 11

016783 8806894 13 6.6 1.9 621 <0.49 <20 <4.9 17



SIDA 1

, SGAB ANALYS ANAL.VSINTYG

Box 801,
951 28 Lulet: UTSKRIFTSDATUN 1989-01-19

DESTALLARE INSANDARE INTYGNR

-P
ø
tIO
P
w
.o
m
at:
r°
WTC
"

PLATSPROSJEKT

Anm : Analysmetod:

LABMARKNING
NR

0244108806

GEOLOGISKETJENESTER

27

ICPUpplbsningsmetodtk: HF/HC104

	

AL203FE203MNO
%%%

58714.617.90488
59020.08.180.177
59319.79.030.011
59419.99.570.175
59821.87.390.022
59919.98.080.191
60021.74.78<0.010
65322.33.53<0.010
66112.01.10<0.010
66714.31.050.106
67414.91.130.146
67915.11.230.061
68414.61.61<0.010
68714.81.160.056
69115.21.110.060

TI02
%

1.77
0.623
0.645
0.361
0.094
0.093
0.059
0.053
0.015
0.176
0.186
0.156
0.113
0.181
0.172

MGO

%

5.57
3.43
0.497
5.36
0.541
4.22
0.058
0.076
0.016
0.337
0.391
0.348
0.217
0.429
0.538

CAO

%

8.31

K20

%

0.740

NA20
%

3.39
4.68
1.00
0.762
1.76
0.590
3.04
1.96

P205
%

0.564

AS
PPM

<2.0

BA
PPN

211

6467

BE
PPM

<0.04

"0ø
ri

th
.ø
o
ø
ø
F4-E-1
w

'-'
1- 1
w

71,
E
ø

m

024411
024412
024413
024414
024415
024416
024417
024418
024419
024420
024421
024422
024423
024424

8806
8806
8806
8806
8806
8806
8806
8806
8806
8806
8806
8806
8806
8806

8.10
1.02
2.20
0.499
0.483
0.363
0.332

1.69
4.84
2.52
4.24
3.78
2.06
3.30

0.302
0.240
0.256
0.435
0.445
0.338
0.331

<2.0
<2.0
<2.0
48
<1.9

<2.0

<2.0

664
224
581
229
977
272
282

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

<0.04

0.013
0.410
0.899
0.741
0.022
0.350
0.171

0.915
5.89
5.11
5.09
4.33
5.35
5.70

0.055
3.30
3.57
4.35
0.490
3.34
3.02

0.050
0.057
0.063
0.071
0.033
0.035
0.036

<2.0
<2.0
<2.0
<2.0
<2.0
<2.0
<2.0

1039
409
395
779
515
383
359

0.14
2.1
2.4
2.2
1.8
2.5
2.5

Quarry

and



• SIDA 2

SGAB ANALYS ANAL_YE>Insiryc3

Box 801,
: 951 28 Luleå UTSKRIFTSDATUM 1989-01-19

DESTALLARE INSANDARE INTYGNR

GEOLOGISKETJENESTER 6468

PLATS : PROSJEKT27

Anm : Analysmetod:ICP Upplbsningsmetodik:HF/HC104

LAB MARKNING AL203 FE203 MNO 1102 MGO CAO 1(20 NA20 P205 AS BA BE

NR PPM PPM PPM

024425 8806 804 17.3 2.16 0.037 0.263 0.510 0.481 5.56 5.12 0.080 <2.0 495 0.77



SIDA 3

SGAB ANALYS ANALYSINrie

Box 801,
951 28 Luleå UTSKRIFTSOATUN 1989-01-19

pESTALLARE INSANDARE INTYGNR

GEOLOGISKETJENESTER 6469

PLATS : PROSJEKT27

Anm : Analysmetod:ICP Upplösningsmetodik:HF/HC104

LAB MARKNING CO CR CU LA LI MO NI PB SC SN SR V

NR PP11 PPM PPM PPM PPM PPM PPM PPM Plafl PPM PPM PPM

024410 8806 587 44 68 18 2.5 19 <0.39 47 5.6 45 <2.0 273 460

024411 8806 590 39 38 74 20 14 <0.40 23 <5.1 19 <2.0




024412 8806 593 58 21 66 8.3 13 <0.41 17 <5.1 14 <2.0 169 178

024413 8806 594 43 86 27 17 60 <0.40 69 <5.0 24 <2.0 394 214

024414 8806 598 70 11 28 23 17 <0.40 25 <4.9 20 <2.0 296 145

024415 8806 599 55 14 349 19 30 <0.39 23 <4.8 19 <1.9 99 171

024416 8806 600 105 11 14 27 16 0.69 30 <4.9 14 <2.0 475 134

024417 8806 653 58 13 62 20_ 13 <0.40. 9.1 ._ <5.0_ 1.4
____ <2.0 102 112.

024418 8806 661 60 1.2 4.1 46 20 2.4 4.5 <5.0 1.0 <2.0 250 8.2

024419 8806 667 35 1.3 3.8 38 18 <0.40 3.6 <5.0 1.5 <2.0 70 7.8

024420 8806 674 35 1.8 5.3 44 16 <0.39 4.4 <4.9 1.7 <2.0 93 7.9

024421 8806 679 52 2.6 3.7 40 5.8 <0.41 3.7 <5.1 0.98 <2.0 176 14

024422 8806 684 59 3.8 8.3 49 4.7 2.1 3.5 <4.9 2.3 2.5 27 9.7

024423 8806 687 61 1.4 4.7 40 14 <0.39 4.5 8.5 1.6 <2.0 66 7.3

024424 8806 691 53 1.5 4.7 43 20 <0.40 4.4 <5.1 1.8 <2.0 44 8.2



411 SIDA 4

SGAB ANALYS ANAISYSINrie

Box 801,
951 28 Luleå UTSKRIFTSOATUM 1989-01-19

BESTA LARE INSANDARE INTYGNR

GEOLOGISKETJENESTER 6470

PLATS : PROSJEKT27

Anm : Analysmetod:ICP UpplOsningsmetodik:HF/HC104

LAB MARKNING CO CR CU LA LI MO NI PB SC SN SR V

NR PPM PPM PPM PPM PPM PPM PPM PPM PPfl PPM PPM PPM

024425 8806 804 55 5.7 24 43 18 0.50 6.8 <5.0 6.1 2.8 77 24



SIDA 5

SGAB ANALYS ANALVSINTYG

Box 801,
951 28 Luleå UTSKRIFTSOATUM 1989-01-19

BESTALL RE INSANDARE INTYGNR


GEOLOGISKETJENESTER 6471

PLATS PROSJEKT27

Anm : Analysmetod:ICP UpplOsningsmetodik:HF/HC104

LAB MARKNING V ZN ZR AG V
NR PPM PPM PPN PPM PPM

024410 8808 587 34 168 23 <0.49 5.1
024411 8806 590 13 83 44 <0.51 85
024412 8806 593 13 17 38 <0.51 264
024413 8806 594 12 253 10 <0.50 159
024414 8806 598 17 20 127 <0.49 286
024415 8806 599 9.7 222 84 <0.48 274
024416 8806 600 9.1 7.3 152 <0.49 284
024417 8806 653 3.5 12 13 <0.50 228
024418 8806 861 3.6 17 71 <0.50 142
024419 8806 667 28 46 93 <0.50 254
024420 8806 674 30 37 92 <0.49 242
024421 8806 679 13 27 79 <0.51 363
024422 8806 884 18 19 113 <0.49 496
024423 8808 687 27 57 101 <0.49 442
024424 8806 691 28 32 98 <0.51 377



SIDA 6

SGAB ANALYS ANALYSINTYO

Box 801,
951 28 Lulei UTSKRIFTSDATUM 1989-01-19

. BESTALLARE INSANDARE, INTYGNR

GEOLOGISXETJENESTER 6472

PLATS : PROSJEKT27

Anm : Analysmetod:ICP Uppldsningsmetodik:HF/HC104

LAB MARKNING Y ZN ZR AG V
NR PPM PPM PPM PPM PPM

024425 8806 804 29 43 119 <0.50 387



OMAC Laboratories Ltd.,
AthenryRoad,Loughrea,Co. Galway, Ireland.
Telephone:091 - 41741,41457
Telex:50985OMACEI
Eirmail:EIM351

TO:

ATTN:


CODE:

CERTIFICATEOFANALYSIS

GeologlskeTjenester

B.Flood

Project27




31st August1988




BATCHNO. AT35





NO.SAMPLES 18 HeavyFraction




LAB.NO. SAMPLENO. Cuppm PbppmZnppmAgppm Asppm Auppb RepAu

•1 8806951 5 511-0.5 2 2




2 8806952 4 412-0.5 -1 -2




3 8806953 5 312-0.5 -1 -2




4 8806954 6 317-0.5 1 -2




5 8806955 6 420-0.5 -1 -2




6 8806956 5 516-0.5 -1 -2




ed 7 8806957 4 39 - 0.5 1 - 2




z 8 8806958 7 414-0.5 -1 -2




9 8806959 3 45-0.5 -1 -2




t 10 8806960 5 513-0.5 1 -2




Z11 8806961 5 310-0.5 1 -2




12 8806962 5 59-0.5 -1 -2




13 8806963 5 412-0.5 -1 -2




14 8806964 5 415-0.5 -1 -2




15 8806965 5 417-0.5 -1 -2




16 8806966 6 517-0.5 1 -2




17 8806967 3 45-0.5 -1 3 - 5
.18 8806968 10 519-0.5 1 -2




4u\-

Directors: M. I. ONeilt 13Sc., J. McHugh, F. E. O'Shea, F.CA. Registered in Ireland No. 76385. Registered office as above.



OMAC Laboratories Ltd.,
Athenry Road, Loughrea, Co. Galway, lieland.
Telephone: 091 - 41741, 41457
Telex: 50985 OMAC EI •
Eirmail: EIM 351

TO:

ATTN:


CODE:

CERTIFICATEOFANALYSIS

GeologIskeTjenester

B.Flood

Project27




31st August1988




BATCHNO. AT37






NO.SAMPLES 24 HeavgFraction




LAB.NO. SAMPLENO. Cuppm Pbppm Znppm Agppm Asppm Auppb RepAu

•1 8806916 4 5 12 -0.5 -1 -2




8806917 4 7 10 -0.5 1 -2




8806918 3 7 13 -0.5 1 -2




34,..r
-1- w

8806919

8806920

4

4

8
6

18

13

-0.5

-0.5

-1

-1

-2
6 - 5

v) 6 8806921 4 6 15 -0.5 2 -2




7 8806922 3 13 20 -0.5 3 -2




8 8806969 4 4 10 -0.5 1 -2




9 8806970 5 5 11 -0.5 1 -2




10 8806971 6 6 12 -0.5 1 -2




11 8806972 6 8 13 -0.5 3 -2




12 8806973 3 5 5 -0.5 1 -2




13 8806974 7 4 19 -0.5 2 -2




./ 14 8806975 3 2 4 -0.5 -1 -2




4 15 8806976 4 4 10 -0.5 1 -2




2' 16 8806977 8 3 17 -0.5 2 -2




b 17 8806978 9 7 31 -0.5 -1 -2




gaz 18 8806979 8 7 19 -0.5 2 -2




l 'y19 8806980 4 4 5 -0.5 2 -2




ZO 8806981 11 5 33 -0.5 2 -2




21 8806982 8 6 18 -0.5 3 -2




22 8806983 6 6 13 -0.5 1




- 5
23 8806984 7 7 15 -0.5 1




5
24 8806985 6 5 18 -0.5 1




Directors: J.ONeilt B.Se., J. McHugh.F. t O'Shea, F.0 A. Registered in freland No. 76385. Registeredoffice as abovg



NGU stream sediment samples


See Fig. 8
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X-ray Diffraction Study

The mineralogical composition of four rock samples are determined

by using a quantitative x-ray påwdem diffraction methods'"Bristol's method'

(Bristol,1967 and ;,_Hootonand Giorgetta,1977).This is an internal

standard method with metallic Cu as rorrence material.

Procedure

To 1.00gm of each sample 0.05gm fine metallic Cu is added and mixed

thoroughly.X-ray preparates are made by filling a Philps rotating sample

holder and x-ray measurements are made for each sample twice. All the

rock samples are subjected to bulk analysås by Ph117Q0AutomatedeRowder

Diffractometer System(Instittute of Geology,Oslo University),scanning

speed 1/min and peak angle range 2-60°,20(Cu k radiation).The measured

Wintensities of the selected reflections of the minerals(See,Bristol,1967,

Hooton and Giorgetta,1977)are divided by the intenSity of.the reflection

ofCu standard.By using standard determinative graphs(Bristol,1967)and

the intenSity ratio(IiChkl)//Cu(111)),the composition of the rock samples

are obtained.

Result

The modal mineralogical compositionoof the rock samples are given in

Table 1 ånd 2. The samples are represented a dominantly quartz zone

(quartz-sericite-albite+carnonate+ch1orite).From-1i§.1'.1bis clear that

quartz,albite,muscovite are more abundant in this samples,and sulphide

(pyrite & pyrrhotite) ,magnetite,hematiteptalc..andcalcite are (I•despread

minor phases.Sulphide may be increase with increasing albite which

•seem to be restricted to practicular places?(cf.S.2).

Sulphide minerals are representing by pyrite ;pyrrhotite with minor

amount of chalcopyrite.

Analyst:H.Z.Harraz



Table 1:Resu1.tsrof X-ray diffractionquantitativeanalysis

wt %

	

S.1 S.2S.35.4Average

quartz33.0026.0028.0026.0028.25

muscovite31.0025.0015.0017.0022.00

plagiocl-12.0031.0016,0020.0019.75
ase(Albite)
pyrite3.003.802.502.703.00

pyrrhotite1.002.001.002.001.50

siderite1.000.20__
calcite4.004.2510.0013.507.94

kaolinite3.002.654.002.903.14

chlorite13.002.8017.707.00 .8.1313

epidote0.501.50__0.50

magnetite2.50_1.000.88_ 

hematite_2.001.000.75

•••••

talc3.502.004.402.48

chalcopyrite_0.500.600.500.40

malachite0.200.900.23



Table 2:Results of X—ray diffrection quantitative analysis

(the figures represent percentages).

+++ = 30% + = 5 —10% TR = 1%

++ = 30 — 10% ACC = 1 — 5%

S.1 S.2 S.3 S.4 Average

quartz +++ ++ ++ ++ ++

muscovite +++ .++ ++ ++ ++

. plagioclase ++ +++ ++ ++ ++

pyrite ACC ACC ACC ACC ACC

pyrrhotite ACC ACC TR ACC ACC

siderite TR TR

calcite ACC ACC + ++ +

kaolinite ACC ACC ACC ACC ACC

chlorite + ACC ++ + +

epidote TR ACC TR

magnetite ACC ACC TR

hematite ACC TR TR

Talc ACC ACC ACC

chalcopyrit TR TR TR

malachite TR TR



Fig.1:Modalmineralogy,basedon X—ray diffractionanalysis.
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