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EVJE-IVELANDPROJECT

CATALOGUENo. 	

LOCATION


Name,BekkenProspectPit. Map unit F9. Air photographI 61 64-2629.
The prospectpit lies on the south side of the Birkelandstreamabout
200 m ENE of AuklandFarm (ReferEM map Birkeland- Aukland).

STATUS


A governmentholdingnow leased for five years on a firstoption basis
to A/S Sulfidmalm.

HISTORY


It is knownto have been worked in 1897 (see "Beretningom Evje Nikkelverk
1872 - 1897"). The firstownerswere A/S Evje Nikkelverk,subsequentlytaken
over by A/S Raffineringsverketin 1925. Now belongsto the state. Regional
mapping in a scaleof 1:15'000was carriedout by V.H. Wiik in 1967.
Geophysicalwork in the form of an electromagneticsurveywas carried out
by a Sulfidmalmcrew in August1967. This presentinvestigationwas carried
out in the summerof 1968.

GEOLOGICALSETTING

A smallwater filledprospectpit 2mx3mthat regionallyspeaking
lies on the border zonesof the main basic complexofthe Evje-Ivelandarea. The
rocksoutcroppingin the immediatevicinityof the pit are mostly mnphibolites
these becomingmore gneissicand migmatiticas one moves north and east.

The prospectis partlylocatedon a shearthat strikesparallelto the
stream. On a regionalscalethe streamitselfseemsto followa strong
tectonicfeatureand it is rather surprisingto find amphibolitesstriking
acrossthis stream. These amphibolitesare well foliated,medium grained and
containin part disseminatedpyrite.

STRUCTURES


Shearingparallelto the stream (E-W)is very dominantand in the
amphibolitesin the vicinityof the prospectpit three well definedshears
occur,94/246, 90/286and 92/386. These shearsare in part occupiedby

quartsveins.

The amphibolitesin the stream strikeobliquelyto these shears i.e.
165/20Wand 170/24W.

A lineationin the mnphiboliteplunged85° towards 262.

CHARACTERISTICSOF ORE

Mineralizationwas seen in situ at one place only - in connection
with meta ultrabasicsin a shear zone. The entireshear zonewas highly
weathered,the ultrabasicmaterialwas entirelyhornblenditic,but so much
alteredand shearedthat it was impossibleto decidewhetherthe rock
was intrusiveor merely a shearproductof the amphibolite. The mineralization
in the shear zone consistedof fairlymassivepyrrhotiteand minor pyrite.

The dumpswere examinedand fieldedsome massive sulphides,a lot of
whichwere in vein form. Minor disseminationsof pyrite were found in
mnphibolite.

- cont'd -
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From the scantyevidencepresentedhere and from a workingknowledge
of the area in generalit is suggestedthat the mineralizationis structurally
controlledand is epigenetic.

ANALYSES


SpecimenNo. Ni Co Cu Fe S Ca Mg
X1

VEW 2b 0.35 0.04 0.26 26.1 12.6 1.8 7.5
VEW 2 1.3 0.11 0.12 53.5 40•0x2

Xl impregnatedultrabasicfrom dumps

X2 massivepyrrhotitefrom dumps.

Analysescarriedout at F.N., Kristiansand,February1968.
As can be seen from the resultsthe Ni/S ratio for the samplesis poor and
is fairlyconsistentwith the averageNi/S ratio for the Birkelandarea.

EXTRAREMARKS


The electromagneticresultsgive some anomalousshowingsthese, however,
are difficultto interpretbecauseof A. large emountof wire lying around.
B. steeplyundulatingtopography. C. the profilesare probablyrun obliquely
to any mineralizedzones.

;74GC 44(mt
Name of examiner

March 12, 1970
FN/hm
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LOCATION


Name,Faascheskjerpsouth. nap unit F9. Air photographI-61 64-2629.
Lies about20 m east of Bekkenprospectpit on the northernside of Birkeland
streamand about 200 m LNE of Aukland farm. (Ref.BirkelandE.•. map).

STATUS

Unknown.

dISTORY


Very littleknown,mentionedin a few early reportnonthe area.
Begionalmapping in scalc1:15'000was carriedout here in 1967 by Wiik,
an electromagneticsurveywas run in the same year by a A/S Sulfidmalmteam.
The presentstudywas undertakenin the summerof 1968.

GEOLOGICALSETTING

Two smallprospectpits that are filledwith watercutcropsbeing vcry
limited. The main rock type is an amphibolitewhich is medium grained and
at times has a meta gabbroicappearance. In placesthe wnphibolitesare well
sheared,rust but no sulphidesis associatedwith these shears. Ultrabasic
rockswere noted as A. thin bands parallelto the foliation. B. black sheared
bands. Type A. are green hornblenditic/metaryroxeniticrocksand of an
intrusiveoriGin. Type B. are consideredto be shearproducts,they consist
of a lustrousblack hornblendeorientatedparallelto the plane of shearing.

STRUCTURES


The foliationin the rocks aroundthe prospectis 125/50SW, two dominant
Jhearsalso trend in more or less the same directionbeingmeasuredat
120/28SW and 125/48SW.

ONARACTERISTICSOF ORE

As no mineralizationcan be seen in presentday outeropsit is perhaps
usefulto quoteBjørlykke'sdiary for l40. He hade presumablymore opportunity
to observeactualmineralizationthan we have today.

"At the prospectone can see "dykes"of pyrrhotitewith big pyrite crystals,
these dykesare about 5 cm thick. The smallerveins arc richerin copper
and pyrite. There are inclusionsin the pyrrhotiteof bullet shapedlumps of
gabbrowhich are impregnatedwith pyrrhotiteand chalcopyrite. The gabbro
in the area of the pits has in nlaces a weak dissemination.

ANALYSES

SpecimenNo. Ki Co Cu Fe S

0/BIRK7 0.6 0.06 0.11 39.9
19.0 xl

0/BIRK6 0.1 0.01 0.06 20.6 2.7 x2

xl massivepyrrhotitein meta pyroxenite

x2 pyrrhotitcin mota pyroxenite.

Analysescarriedout at F.N., Kristiansand,February1968.

Name of examiner

March 12, 1970
BN/nm
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LOCATION

Name: ORREKNAPPEN MINE. Map unit F9. Air photograph Wo. 1-61
64-2629. Access is by road. The mine lies about 30 m to the west of
the road to Aukland farm, approx. half way betwoen theib„rmand where
the road joins the main Frikstad-Vatne road.

STATUS


A government holding.

HISTORY


Mutet 22.6.1916. Trial exploration was carried out from 1869-72 when
a 1 m deep pit was sunk. In 1907 the mine was pumped empty of water and
sampling was carried out. In 1917 trial work was carried out by Evje
Nikkelverk A/S. The shaft was sunk to a denth of 15 m and a cross-cut
80 m long was driven in the direction of the orcs foliation. Two diamond
drill holes proved to be barren. 285 t of ore with a Ni content of 2%
were produced. Work was continued until 1918 but then abandoned.

Published records

Barth, T.F.W. The Nickeliferous Evje-Iveland Amphibolite and its
relation. N.G.U. No. 168a. 1947.

Bjørlykke,H. Flåt Nickel Mine. N.G.U. No. 168b. 1947.

Vogt, J. Om nikkel, navnlis om muligheten at gjenoptage den
norske bergverksdrift paa nikkel. Tekn. Useblad 1901 os 1902
pp 1-38. Et tiårstilleg i T.U. 1911.

Un ublished records

Bjørlykke,H. Dagbok for arbeide for A/S Raffineringsverket, Evje
sommeren 1940, p. 7. Sulfidmalm files Evje-Iveland file 1.

B' rl kke & Carstens. Rapport over geolociske undersøkelser ved Flåt
grube 1940. Sulfidmalm files. Evje-Iveland file 1.

Poulsen,A.O. Nikkelmalmfeltet i Iveland. N.G.U. Bersarkiv rapport nr. 2608.
Copy in Sulfidmalm files.

GEOLOGICAL SETTING

The orreknappen mine lies within, but near the eastern margin of the
more massive, basic rocks of the Iveland-Evje complex. The rocks that
outcrop in the immediate vicinity of the mine are amphibolites and coarse
hb, diorite. The amphibolites are mostly mcd./fine grained. Pegmatites
are fairly abundant in the area. The mine lies 400 m south of a strong
east-west structural feature and 250 m north west of a strong NE/SW
structural feature.

Most of the exposed rock around the shaft is fine- to medium-grainod
amphibolite in part containing a little biotite and a little quartz. Ore
minerals were found associated with these amphibolites, mostly as small
srains in agsregates of felspar and quartz srains.

Most of the visible ore at the mine is connected with shears. On one
rock face a distinct shear 120/27 cuts the rocks, which are for the most
part amphibolites although modifications occur. In the actual main shear
zone the rock is a strongly schistose, lustry black hornblendite. Mascive
ore occurs below this shear zone both as veins and massive clumps. 5ftere
are also sulphides developed along joint surfaces and as veins parallel
to the shear.
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Ultrabasicrocks (meta.pyroxenites)also occur as a thin coating
(10 cm) on a plane 125/69which is possiblya shear.

STRUCTURES


The foliationin the Orreknappenarea variesbut the main trend
is roughlyNW/SE fallingtowardsthe west. In the actualmine area
the foliationproved difficultto measurebecauseof the rathermassive
natureof the rocks. The three measurementsmade were 293/90,198/85 NW,
and 225/90. Lineationswere recordedin two places,both reflectingthe
lineararrangementof mineralgrains (hornblendeand biotite). The
lineationsrecordedwere 230/30SW, and 240/32SW.

As statedabove some of the ore seemsto be connectedto a rather
flat flyingshear striking120/27SW. A dominantshear (joint)on
125/69SW was noted and on this face were veins of chalcopyrite
striking137/90.

From the old recordsit seemsthat the mine has been workedto
a verticaldepth of 70 m probablyfollowinga verticalor near
verticalorebody. It couldbe possiblethat the mineralizationis
controlledby the intersectionof two differentstructuresand in this
respectit is interestingto note that the intersectionsof the joint
125/69with the foliation198/85gives a linear structuretrending225
and 70.

CHARACTERISTICSOF ORE

The massiveore consistsmainly of pyrrhotitewith minor
pyrite and chalcopyrite. The main mineralizationsvisiblewere -

connectedwith shears
as veins
as concentrationsalong joint surfaces
as disseminations

The smallerveins are rich in pyrite and chalcopyritewhereas
largerveins are rich in pyrrhotite- usuallyhavingmore chalcopyrite
towardsthe border. In placesthe massiveore has inclusionsof
amphibolitewhich is slightlyshearedand containsdisseminatedore
minerals. A polishedsectionof a sampleof massivepyrrhotitegave
the followingminerals:

Est. % by Vol.

Pyrrhotite 74
Marcasite 7
Chalcopyrite 1
Pentlandite+ Violarite 2
Goethite 4
Ganguesilicates 12

In hand specimenthe sample shows coarsepartingplanesof
pyrrhotiteover 3 cms in diameter. In polishedsection,the pyrrhotite
shows developmentof marcasiteblades alongthese partingplanes. Exsolution
blebs of pentlandite,now alteredto violarite,are difficultto distinguish
from the marcasite,sincethey follow alongthe same crystallographic
directions. Chalcopyriteis a minor constituent,occurringas blebs
and streaksin the pyrrhotiteand adjacentto patchesofgangue.

Veinletsof secondarygoethitetransactthe sectionand often rim
the subhedralgrains of silicateinclusions.
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ANALYSES


S ecimenNo. Ni Co Cu Fe

0/Birk1 0.6 0.04 0.4 31.8 17


Analysiscarriedout at FN K'sand,February1968.

S ecimenNo. Ni Co Cu Fe S




2 68 E9a 1.43 0.066 0.07 51.5 36 massiveore

3 68 E9 0.86 0.053 1.38 44.2 22 ultrabasic+ po & cp.

4 68 E9 1.45 0.05 0.06 53.0 37 massiveore

Analysescarriedout at FN K'sand, September1968.

S ecimenNo. Ni Co Cu Fe S

2 68 F9a 1.43 o.o66 0.07 51.5 36.01

3 68 F9 0.86 0.053 1.38 44.2 22.02

4 68 F9 1.45 0.05 0.06 53.0 37.03

massivepyrrhotite.
meta ultrabasic—richin pyrrhotiteand chalcopyrite.
massivepyrrhotite.

Analysescarriedout at FN K'sand 28.9.1968.

NAME of examiner:	

FN/hm February15, 1969.
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Location 1 km. E. of Birkeland shafts Lab-No. 6766

Sample Dzscdption No. 23-F9 (V.H.W.) PIS No. 1243

•
MINERALS Est. C by VoL GrainSize

Max. Avg.

Feldspar + An47 44

Orthopyroxene 3
Clinopyroxene 10
Quartz 6
Amphibole 26
Biotite 6
Apatite 1
Pyrrhotite & Pyrite Tr
Nagnetite 2
Hematite Tr
Ilmenite 2

	

1.50 0.40

	

0.75 0.15

	

0.85 0.20

	

0.50 0.15

	

1.25 0.30

	

0.50 0.15

	

0.15 0.08

	

0.10 0.05

	

0.40 0.10

	

0.10 0.05

	

0.35 0.10

•

•

DESCRIPTION

Pol-thin examination confirms the hand sample characteristics
of this rock as medium grained, equigranular and of igneous origin. Clear
granular plagioclase of andesine composition is interspersed with green
poikiloblastic amphibole which has obviously been derived from pyroxene.
Relicts of clino- and to a lesser extent orthopyroxene are usually enclosed
in blocky grains of amphibole. Other patches of amphibole are poikiloblastic,
containing numerous small inclusions of (usually) quartz. Biotite occurs
in ragged laths, usually associated with amphibole.

The opaque assemblage consists of scattered grains of magnetite
and ilmenite with rare specks of pyrrhotite, pyrite and hematite (after
magnetite).

• CLASSIFICATION

Netagabbro.



THE BIRKELANDAREA (F.N.)

The Birkelandarea lies near the easternmargin of the more massive
basic rocks of the Iveland-Evjecomplex. The OrreknappenNickelMine
and the Bekken and Paascheprospectpits are locatedin this area.
Detaileddescriptionsof these can be found in the Catalogueof
ProspectDescriptions(comparealso EM map Birkeland-Aukland,scale 1:1'000).

The main rock type at Orreknappenis a medium-grainedamphibolitewhich
graduallychangesin a northerlydirectioninto hornblendeand dioritic
gneiss; rocks north of the Birkelandstreambeingmainly gneissic.

The amphibolitesare fine-andmedium-grainedand are essentially
plagioclase-hornblenderocks. They may be eitherfoliatedor more massive.
The gneissesare generallywell foliatedand hornblenderich, howeve a
slightbandingwith more dioriticlayersalternatingwith hornblenditic
layersis quite common. Both migmatiticand agmatiticstructureswere noted.
Of more limitedoccurrenceare examplesof bandingwith alternations
betweena relativelylight dioriticgneiss,a darkerdioritichornblende
gneiss,and a massive,in part structurelessamphibolite. In the field
onegetsthe impressionthat this amphiboliterepresentsan intrusivephase.

In thin section,the rock textureof this amphiboliteis granoblastic
with some reactiontextures. Sub-euhedral,fresh amphibolegrains occur
in a mass of stronglysericitizedor sanssuritizedplagioclase. In some
parts of the T.S. the plagioclaseis relativelyfresh (An 30-35).
Apapiteis abundantas euhedral,evenlydistributedgrains.

A thin sectionwas also taken of an adjoiningdioriticlayer. All the minerals
in this rock were quite fresh and the rock is a stableregional-metamorphic
gneiss. Consideringthe paragenesisand An content (An 27) of this rock,
the amphibolitemight well be intrusiveratherthan of the same nature
as this gneiss. The relativelylarge amountof apatitecould also indicate
an intrusivecharacter.

About 500 m east of the Bekken prospectsand surroundedby gneissesare
outcropsof a meta-gabbroicrock. The same rock type also occursto the
north of Bekken. This rock is medium grainedand equigranular,relicts of clino-
and to a lesser extentorthopyroxeneare usuallyenclosedin blocky grains
of azaphibole.Some of the amphibolehas gone over to biotite.

Pegmatitesare abundantand quite large, some being over 100 m in length.

An interestingrock type is the so-calledcoarsehornblendedioritewhich
in the Birkelandarea is confinedto the vicinityof the OrreknappenMine.
The rock is essentiallya dioriticrock with hornblendeaggregates(sometimes
up to 10 cms in length)in a feldspargroundmass. Wiik regardsthis rock
as being akin to the Flåt ore dioritewhereasBarth (1947)callsit a hb.
gabbro and gives it the specialname Evjeite. The rock has a clear
metamorphicparagenesisand at times looks like a productof migmatization.

ln many places it is seen to be intimatelyassociatedwith a fine/medium
grainedamphiboliteand the two are almostcertainlyrelated. The field
relationsbetweenthe two rock types are complicatedto say the least;
at timesthe contactbetweenthem is sharp,at othersthere is a wavy
contactand in some casesthere is a gradualtransitionfrom one rock type
into the other.



At one localityabout 60 m to the east of OrreknappenMine all these
three contactphenomenaare seen in the same outcrop,plug fragments
of hb. dioriteisolatedin the amphibolite.

As to the problemof its origin, if as Wiik suggests,it is intrusive,
then it seemsthat it must have receivedits presentcharacternot
throughregionalmetamorphismbut as a resultof autometamorphicprocesses
in the courseof its intrusion,plus perhapsalso some effectsof regional
metamorphism. In fact, thin sectionexaminationshowsthat it has undergone
considerablemetamorphism. Certainof the contactrelationshipsand the
fact that one can find fragmentsof coarsehb. dioritein the amphibolite
seem to disprovethe theorythat it is intrusive.

A thin sectiontaken acrossthe contactbetweenthe coarsehornblende
dioriteand medium-grainedamphiboliteshowedthat the compositionand
mineralcharacterof the two rock types isessentiallythe same,the only
differencebeing the differencein grain size.

Inthewritersopinion,the rock has been formedby a localmetamorphic-
metasomaticprocessand is not relatedto the Flåt "Ore Diorite".

Ultrabasicrockswere found in situ at only three localities- the three
nickellocalities. All the rocks are meta-pyroxenitic/hornblenditicand
occur in connectionwith tectonicfeatures,eitheroccupyingshear zones
or as layersor bands along fractureplanes. Most of the ultrabasics
are slightlymineralized.

The foliationin the area varies but the main trend here is roughlyNE/SW
with dips towardsthe west. All the linear structuresin the area plunge
towardsthe south-west. The Birkelandarea falls into the regional
fracturepattern; dominantregionalfracturesrun E/S, NW/SE and NE/SW.

12th March,1969
FN/hm



THE ELSHAUGENAREA

The Elshaugenarea is situatedon the easternflankof the Iveland-Evje

area,Elshaugenfarm lying roughly5.5km due south-eastof Kjettevann.

Geologicallyspeakingthe area consistsessentiallyof a north-west/south-east
trendingbelt of massivebasic rockswhich are sandwichedbetweenmore acidic
and gneissicrocks (seeGeol.Map Elshaugen,scaIe1:5'000).The rocks
to the north-eastof the basic belt are essentiallygraniticin nature,
those to the south beingmore dioriticand hornblende-dioritic.
Pegmatitesare abundantand they are for the most part elongatedparallel
to the zone of basic rocks.

The most dominantrock type in the basic belt is a medium to coarse
grainedamphibolitewhich to the naked eye consistssolelyof dark
green-blackhornblendeand plagioclaee,and has a high colour index.
To the north-westof the basic belt anothertype of massive amphibolite/
meta-gabbrois found;it is medium grainedand has a lower colourindex
than the previouslymentionedone. Under the microscopeit is seen to
contain50% plagioclase- An44, 40% hornblende,2 - 3% biotite and chlorite,
augite,apatiteand magnetiteas accessories. This rock is termed a
meta-gabbroand is regardedas being essentiallydifferentin mode of origin
from the firstmentionedmassiveamphibolite.

Amphibolitecan also be found as a medium grainedfoliatedrock, both in the
basic body and within the basic gneisses.

Towardsthe south-eastend of the basic body are outcropsof a noritic rock
which contains52% orthopyroxene,20% clinopyroxene,15% plagioclase
(andesine/labradorite)and biotite,opaquesand zirconas minor constituents.
Apart fromthis noriticrock, smallbodies of ultrabasicrocks are found
in the generalarea. They have a sheared,alteredappearanceand contain
macroscopicallyvisiblephlogopiteand fibrousactinolite.

The surroundinggneissesdisplaytypicalgneissicstructures. In some
localitiesgood examplesof migmatiticstructurescan be seen.

The dominantfoliationstrike in the zone is to north and north-westand
this is also a dominantshear direction.

An old prospectpit is situatednear ElshaugenFarm and a detailed
descriptionof this is given in the catalogueof prospectdescriptions.

12th March,1969
FN/hm
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FALCONBRIDGE NIKKELVERK, AKTIESELSKAP
CATALOGUENo. 	

LOCATION


Name: OEREKNAPPENMINE. Map unitF9. AirphotographNo.1-61
64-2629.Accessis by road. Themineliesabout30m to thewestof
the roadto Auklandfarm, approx.halfwaybetweentheihnnandwhere
theroadjoinsthemalnFrikstad-Vatneroad.

STATUS

A governmentholding.

HISTORY


Mutet22.6.1916.Trialexplorationwas carriedout from1869-72when
a 1 m deeppitwas sunk. In 1907theminewaspumpedemptyof waterand
samplingwas carriedout. In 1917trialworkwas carriedoutby Evje
NikkelverkA/S. Theshaftwas sunkto a depthof 15 m and a cross-cut
80 m longwas drivenin thedirectionof the oresfoliation.Twodiamond
drillholesprovedto be barren. 285t of orewitha Ni contentof 2%
wereproduced.Workwae continueduttil1918butthenabandoned.

Publishedrecords

Barth T.F.W. TheNickeliferousEvje-IvelandAmphiboliteandits
relation.N.G.U.No.168a.1947.

Bjørlykke,H. FlåtNickelMine. N.G.U.No.168b.1947.

Vogt,J. Om nikkel,navnligam mulighetenat gjenoptageden
norakebergverksdriftpaanikkel. Tekn.Ugeblad1901og 1902
pp 1-38. Et tiårstillegi T.U.1911.

Uh ublishedrecords

Bjørlykke,H. DagbokforarbeideforA/SRaffineringsverket,Evje
sommeren1940,p. 7. SulfidmalmfilesEvje-Ivelandfile1.

BI r kke & Carstens.RapportovergeologiskeundersøkelservedFlåt
grube1940. Sulfidmalmfiles. Evje-Ivelandfile1.

Poulsen A.O. Nikkelmalmfelteti Iveland.N.G.U.Bergarkivrapportnr. 2608.
Copyin Sulfidmalmfiles.

GEOLOGICALSELI1NG

Theorreknappenminelieswithin,butnearthe easternmarginof the
moremassive,basicrotksof the Iveland-Evjecomplex.Therocksthat
outcropin the immediatevicinityof themineareamphibolitesand coarse
hb. diorite.Theamphibolitesaremostlymed./finegrained.Pegmatites
are fairlyabundantin thearea. Theminelies400m southof a strong
east-westetructuralfeatureand250m northwestof a strongIVE/0W
structuralfeatuxe.

Mostof the exposedrockaroundthe shaftis fine-to medium-grained
amphibolitein partcontaininga littlebiotiteanda littlequartz. Ore
mineralsverefoundassociatedwiththeseamphibolites,mostlyas small
grainsin aggregatesof felsparandquartzgrains.

Mostof thevisibleoreat themineis connectedwithehears. On one
rockfacea distinctshear120/27cutsthe rocks,whichareforthe most
partamphibolitesalthoughmodificationsoccur. In the actualmain shear
zonethe rockis a stronglyschistose,lustryblackhornblendite.Messive
ors occursbelawthisshearzonebothas veinsandmassiveclumps. There
are alsosulphidesdevelopedalongjointsurfacesand as veinsparallel
to theshear.
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Ultrabasicrocks (meta.pyromenitell)also occur as a thin coating
(10 cm) on a plane125/69vhich is possiblya shear.

STRUCTURES


The foliationin the Orreknappenarea variesbut the main trend
is roughlyNW/SE fallingtowardsthe vest. In the actualmine area
the foliationproved difficultto measurebecauseof the rathermassive
natureof the rocks. The three measurementsmade were 293/90,198/85NW,
and 225/90. Lineationsvere recordedin two places,both reflectingthe
lineararrangementof mineralgrains (hornblendeand biotite). The
lineationsrecordedwere 230/30SW, and 240/32BW.

As.statedabove some of the ore seemsto be connectedto a rather
flat flyingshear striking120/27SW. A dominantshear (joint)on
125/69SW vas noted and on this face were veins of chalcopyrite
striking137/90.

Fram the old recordsit seemsthat the mine has been vorkedto
a verticaldepthof 70 m probablyfollowinga verticalor near
verticalorebody. It could be possiblethat the mineralizationis
controlledby the intersectionof tvo differentstructuresand in this
respectit is interestingto note that the intersectionsof the joint
125/69vith the foliation198/85eives a linear structuretrending225
and 70.

CRARACTERISTICSOF ORE

The massiveore consistsmainly of pyrrhotitewith minor
pyriteand chalcopyrite. The main mineralizationsvisiblevere -

connectedwi.thshears
as veins
as concentrationsalong joint surfaces
as disseminations

The amallerveins are rich in pyrite and chalcopyritewhereas
largerveins are rich in pyrrhotite- usuallyhavingmore chalcopyrite
towardsthe border. In placesthe massiveore has inclusionsof
amphibolitewhich in slightlyshearedand containsdieseminatedore
minerals. A polishedsectionof a sampleof massivepyrrhotitegave
the follovingninerals:

Est. % by Vol.

Fyrrhotite 74
Narcasite 7
Chalcopyrite 1
pentlandite+ Violarite 2
Goethite 14
Ganguesilicates 12

In hand specimenthe sampleshows coarsepartinEplanes of
pyrrhotiteover 3 cms in diameter. In polishedsection,the pyrrhotite
shows developmentof marcasiteblades alongthese partingplanes. Exsolution
blebs of pentlandite,now alteredto violarite,are difficultto diatinguish
from the marcasite,since they follovalong the same crystallographic
directions. Chalcopyriteis a minor constituent,occurringas blebs
and streaksin the pyrrhotiteand adjacentto patchesofgangue.

Veinletsof secondarygoethitetranaactthe sectionand often rim
the subhedralgrainsof eilicateinclusions.
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FALCONBRIDGE NIKKELVERK, AKTIESELSKAP

ANALYSES

ecimenNo. Ni Co Cu Fe s

0/Birk1 0.6 o.o4 0.4 31.8 17
Ana1ysiscarriedoutat FN K'sand,February1968.

S ecimenNo. Ni Co Cu Fe S




2 68 E9a 1.43 0.066 0.07 51.5 36 maasiveore
3 68 E9 0.86 0.053 1.38 44.2 22 ultrabasic+ po & cp.
4 68 E9 1.45 0.05 0.06 53.0 37 massiveore
Analysescarriedoutat FU K'sand,September1968.

ecimenNo. Ni Co Cu Fe S
2 68 F9a 1.43 0.066 0.07 51.5 36.01
3 68 79 0.86 0.053 1.38 44.2 22.02
4 68 F9 1.45 0.05 0.06 53.0 37.03

massivepyrrhotite.
metaultrabasic-richin pyrrhotiteandchalcopyrite.
massivepyrrhotite.

Analysescarriedoutat FN K'sand28.9.1968.

NAMEof examiner:	 1X-cru)

FN/bmFebruary15,1969.



AMPHI BOU TE

ULTRABASIC

FOLIATION

UNEATION

SHEAR

ORE ( MASSI VE)

ORE V EIN

SULPHIDE I MPREGNAT ION

r - WATER FILLED SHAFT

DUMPS
okt
pf.t.

69

1 2 3 4 meters0

ORREKNAPPE N MI NE



EVJE-IVELANDPROJECT
iALCONBRIDGE NIKKELVERK. AKTIESELSKAP CATALOGUENo. 	

LOCATION


Name,BekkenProspectPit. Map unitF9. AirphotographI 61 64-2629.Theprospectpit lieson the southsideof Birkelandstreamabout200mENEof Auklandfarm. (ReferEM map Birkeland- Aukland.)

STATUS

A governmentholding.

HISTORY


It is knownto havebeenworkedin 1897(seeBeretningom EvjeNikkelverk1872- 1897). ThefirstownerswereA/SEvjeNikkelverk,theprospectwas takenoverby A/SRaffineringsverketin 1925. Nowbelongsto the State.MenwithbestfirsthandknowledgeareAlbertFrikstadandOrestLandsverk.

Un ublishedrecords.

BjørlykkeH. Dagbokfor arbeideforA/SRaffineringsverket,Evje,
sommeren1940. Sulfidmalmfiles.

GEOLOGICALSETnNG

A amallwaterfilledprospect2mx3mthat regionallyspeakinglieson theborderzonesof themainbasiccamplexof theEvje-Ivelandarea.Therocksoutcroppingin the imediatevicinityof thepit aremostlyamphibolitesthesebecomingmoregneissicas onemovesnorthandeast.
Theprospectliesimmediatelynorthof a shearthatstrikesparallelto the stream.The streamitselfseemsto follova strongtectonicfeatureand it wasrathera surpriseto findamphibolitesstrikingacrossthisstream. Theseamphibolitesarewellfoliated,mediumgrainedandcontainedin partdisseminatedpyrite.

STRUCTURES


Shearingparallelto the streamis verydominantand in theamphibolitebehindtheprospectthreeshearsoccur,94/240, 90/28S,and92/38S. Amphibolitesstrikeobliquelyin thisamphibolitebeing165/20W and170/24W, a lineationin the amphiboliteplunged85°towards262.

CHARACTERISTICSOF ORE

Massiveorewas seenin situat oneplaceonly- in connectionwithmetaultrabasicsin a shearzone. Theoreconsistedof irregularclumpaof pyrrhotitewithminorpyrite.Fromthe oreon the dumpsa lotofthe mineralizationseamedto be in theformof veins. Minordisseminations
of pyrrhotiteandpyriteoccurin the amphibolites.
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FALCONBRIDGE NIKKELVERK, AKTIESELSKAP

S ecimenNo. Ni Co Cu Fe 5 Ca
VHW 2b 0.35 0.04 0.26 26.1 12.6 1.8
VHW 2 1.3 0.11

xl: impregnatedultrabasic

x2: ore: - massivepyrrhotite.

0.12 53.5 40.0x2




Analysescarriedout at FN K'sand,February1968.

NAMEof examiner:

ANALYSES


An analysiscarriedoutby A. MerryJnr.in 1897gave1.41%Ni and 0.38%Cu.

7.5x1

FN/hmFeb.15,1969
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THEBIRKELANDAREA (7.1.)


TheBirkelandarealiesnearthe easternmarginof themoremassive
basicrocksof the Iveland-Evjecomplex.TheOrreknappenNickelMine
andthe BekkenandPaascheprospectpitsarelocatedin thisarea.
Detaileddescriptionsof thesecanbe fomndinthe Catalogueof
ProspectDescriptions(comparealsoLM mapBirkeland-Aakland,scale1:1'000).

Themainrooktypeat Orreknappenis & medium-grainedamphibolitewhich
graduallychangesin a northerlydirectionintohornblendeand dioritic
gneiss; rocksnorthof theBirkelandstreambeingmainlygneissic.

Theamphibolitesarefine-mximedium-grainedandareessentially
plagioclass-hornblenderocks. Theymay be eitherfoliatedor moremassive.
Thegneissesaregenerallywellfoliatedandhornblenderich,howeve a
islightbandingwithmoredioriticlayeraalternatingwithhornblenditio
layersis quitecommon.Bothmigmatiticandagmatiticstructuresverenoted.
Of morelimitedoccurrenceareexamplesof bandingwithalternations
betweena relativelylightdioriticgneiss,a darkerdioritidhornblende
gneiss,anda massive,in partstructurelessamphibolite.In the field
onegetsthe impreasionthatthieamphiboliterepresentean intrusivephase.

In thinsection,the rocktextureof thisamphiboliteis granoblaatic
vithsomereactiontexturee.Sub-euhedral,freshamphibolegrainsoccur
in & massof stronglysericitizedor sanesuritizedplaioclase. In eome
partsof the T.B.theplagioclaseis relativelyfresh(An30-35).
Apapiteie abundantas enhedral,evenlydistributedgrains.

A thinsectionvas alsotakenof an adjoiningdioriticlayer. Allthe minerals
in thisrockwerequitefreshandtherockis a etableregional-metamorphic
gneiew. Consideringthe paragenesisandAn content(An27)ofthis rock,
the amphibolitemightwellbe intrusiveratherthanof the samenature
as thisgneiss.Therelativelylargeamountof apatitecouldalsoindicate
an intrusivecharacter.

About500m eastof theBekkenproarectsandsurroundedby gneiseesare
outcropeof a meta-gebbroicrock. The samerodktypealsooccureto the
northof Bekken. Thisrockis mediumgrainedandequigranular,relictsof auino-
audto a lesserextentorthopyroxeneareusuallyenclosedin blockygrains
of amphibole.Someof the amphibolehasgoneoverto biotite.

Pegmatitesareabundantand quitelarge,somebeingover100m in length.

An interestingrocktypeis the so-calledcoarsehornblendedioritewhich
in theBirkelandareais confinedto thevicinityof the OrreknappenMint.
Therockis eosentiallya dioriticrockwithhornblendeaggregates(sometimes
up to 10 cmsin length)in a feldepargroundmass.Wiikregardsthilsrock
as beingakinto thePlAtore dioritewhereasBarth(1947)callsit e hb.
gabbroand givesit the specialnameEvjeite.Therockhas a elear
mitamorphicparegenesisandst timeslookslike& productof migmatisation.

In manyplacesit is seento be intimatelyassociatedwitha fine/medium
grainedamphiboliteaadthetwo arealmostcertainlyrelated.Thefield
relationsbetweenthetwo rocktypesare complicatedto saythe leart;
at timesthe contactbetweentheris sharp,at othersthereis a wavy
contactandin somecasesthereis a gradualtransitionfromonerocktylat
intothe other.



At onelocalityabout6om to the eastof OrreknappenNineallthese
thriatcontactphenomenaareseenin the sameoutcrop,plugfragments
of hb. dioriteisolatedin the amphibolite.

At to the problemof itsorigin,if as Wiiksuggests,it is intrusive,
thenit seemsthatit musthavereceiveditspresentcharacternot
throughregionalmetanorphismbut as a resultof autometamorphicprocesses
in the courseof itsintrusion,plusperhapsalsosomeeffeatsof regional
metamorphism.In fact,tlinsectionexaminationshovsthatit has undergone
considerablemetamorphiem.Certainof the contactrelationshipsandthe
factthetonecanfindfragmentsof coarsehb.dioritein the imphibolite
seemto dieprovethetheorythstit is intrusive.

A thinseetiontakenacrossthe contactbetweenthe coarsehornblende
dioriteandmedium-grainedemphiboliteshowedthatthe compositionand
mineraltharacterof thetvorocktypeeisesseentiallythe same,theonly
differencebeingthe differencein grainsize.

Inthevritersopinion,therockhasbeenformedby a localmetamorphic-
metasomaticprocessand is notrelatedto the Flåt"OreDiorite".

Ultrabasicrocksveretoundin situat onlythreelocalities- the three
nickellocalities.All therocksaremeta-pyromenitic/hornblenditicand
occurin connectionwithtectomicfeatures,eitheroccupyingshearsones
or as Sayersor bandsalongfractureplanes. Mostof theultrabasics
are slight1ymineralised.

Thefoliationin theareavariesbutthemaintrendhereis roughlyNE/SW
withdipstowardsthewest. Allthelinearstructuresin the areaplunge
towardsthe south-vest.TheBirkelandarcafalleintotheregional
fracturepattern; dominantregionalfracturesrunZ/S,NW/SEandME/SW.

12thMarch,1969
FI/hm



EVJE-IVELANDPROJECT

CATALOGUENo. 	

LOCATION


Name,Paascheskjerpsouth. Map unit79. Airphotograph1-6164-2629.
Liesabout20m eastof Bekkenprospectpiton the northernsideof Birksland
streamandabout200m ENEof AuRlandfarm. (Ref.BirkelandE.M.map).

STATUS

Unknown.

HISTORY


Verylittleknown,mentionedin a fewearlyreportsonthe area.
Regionalmappingin scale1:15'000was carriedoutherein 1967by Wiik,
an electromagneticsurveywasrun in the sameyearby a A/S Sulfidmalmteem.
Thepresentstudywas undertakenin the summerof 1968.

GEOLOGICALSETTING

Two muallprospectpitsthatarefilledwithwatercutcropsbeingvery
limited.Themainrocktypeis an amphibolitewhichismediumgrainedand
at timeshas a metagabbroicappearance.In placesthe amphibolitesare well
sheared,rustbut no sulphidesis associatedviththeeeshears.Ultrabasic
rockswerenotedas A. thinbandsparallelto the foliation.B. blackeheared
bands. TypeA. aregreenhornblenditic/metapyroxeniticrocksandof an
intrusiveorigin. TypeB. are consideredto be shearproducts,theyconsist
of a lustrousblackhornblendeorientatedparallelto theplaneof shearing.

STRUCTURES


The foliationinthe rocksaroundthe prospectis 125/50SW,two dominant
shearsalsotrendinmoreor lessthe samedirectionbeingmeasuredat
120/28SW and125/48SW.

CEARACTERISTICSOF ORE

As no mineralizationcanbe seenin presentdayoutcropsit is perhaps
usefulto quoteBjørlykke'sdiaryfor140. Re hadepresumablymoreopportunity
to observeactualmineralizationthanwe havetoday.

"Attheprospectone cansee"dykes"of pyrrhotitewithbigpyritecrystals,
thesedykesareabout5 am thick. The mnallerveinsarericherin copper
andpyrite. Thereare inclusionsinthe pyrrhotiteof bulletshapedlumpeof
gabbrowhichare impregnatedwithpyrrhotiteandchalcopyrite.Thegabbro
inthe areaof the pitshas inplacesa weakdissamination.

ANALYSES

Ni Co Cu Fe




SpecimenNo.

0/BIEK 7 0.6 0.06 0.11 39.9
19.0 x1

0/B1RK 6 0.1 0.01 0.06 20.6 2.7 x2

xl massivepyrrhotiteinmetapyroxenite

x2 pyrrhotiteinmetapyroxenite.

Analysescarriedoutat F.N.,Kristiansand,February1968.

Nameof examiner	

March12,1970
FN/hm


