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LOCATION


SKRIPELANDprospectsituatedbesidethe road150m SE of Northern
Skripelandfarm(414m a.s.1.)in Ivelandkommune.In thenorth-easternpartof map unitD12on airphotographNo. 1-6164-2342.Thefarmisreachedby caralonga 3 km longroadfromFoasheim,a crossroad1 km N of Birketveitin Iveland.

STATtS


"Anmeldt"(claimed)by A/S SULITDMALMthe 20thDecember,1967.

HISTORY

Theprospectis describedin H. Bjørlykke'sdiary(Dagbokfor arbeideforA/SRaffineringsverket,Evje.Sommeren1940)andis brieflymentionedby TomF.B.Barthin NGUpublication168a: "ThenickeliferousIveland-Evjeamphiboliteanditsrelation."FrankNixoncarriedoutregionalmappinginthe areain 1967(seediary).Judgingby theweatheringof oreblocksandby the overgrowththepitwamprobablyblastedaroundtheturn
of the century.

GEOLOGICALSETTING

Theprospectis situatedwithina massifof meta-gabbro/massive
amphibolitecoincidingwithan aeromagneticanomalyhigh. It is situatedaround700m to the eastof the Skripeland-Lilineamentandwithina
heavilygranitizedpartof thebasicmassifwherepatchesofmoreor '
lessbaeicandmassiverocksoccurtogetherwithhornblendegneisses
(seegeophysicalmap of Skripeland-Lilineamentin scale1:2'000andgeophysicalmap 2/electromagneticmap 1 fromNi prospectat Skripelandin scale1:1'000).Theprosrectwhichis situatedin the cornerof ameadowconsistsof a 5 m longsnd 33 m wideopencutanda 33 x 3 m pitfilledwithtreesandwater. The depthof the latteris eatimatedto2 - 3 meters. Themineralizationis confinedto a wedgeofmaseive
amphibolite,surroundedby hornblendegneiss. Thisrockis fine-mediumgrainedandexhibitsan equigranulartexture.A thinsectionconsistedmainlyof hornblendeandplagioclase(labradorwith57%An)in equalamounts.Minorconstituentswerehyperathene(3%),biotite(2%),Opaques(2%).Thetextureis allotriomorphic.

Thepyroxeneoccursas kernelewithinthe amphibole,anda fev
remnantsof clinopyroxeneseemto be present.Theplagioclasehas partlybentlmnellasandis alightlysericitized.Mostof theopaquesareoxides.
Therockis classifiedas a meta-noriteor meta-hyperite.25 m to thesouthof theprospectis situateda 10 m widedarkgabbroicrockwhichhasbeendescribedas a 4ykeof hyperiteor as a diabase.A thinsectionshowe
it is a medium-grainedcataclasticmeta-hyperitewithmortartexturecontainingapproximate1y50%of longandverybentplagioclaselaths(labradoe),20%hornblende,20%polygonizedgrainsof hyperatheneand augite/diopsidein equalamounts,5% actinolite,3% opaques(mainlyoxides)andcarbonate,spinelandbiotiteas accessories.Similarvarietiesof thebasicintrusivewithhighand irregularydistributedmagnetitecontentoccurfurthertowardstheSE as wellas nearthenorthernfarm.
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STRUCTURES


In theSkripelandareathe strikeof foliationsis dominantly
N-S withmainlyateepdipsto the east. In theenvironmentsof the
farms,however,the etrikeis veryirregular,andE-W directioneare
verycommonwithdipsto the northfromlessthan300 up to 800 .

Neartheprospectthe strikevariesfrom3000 - 3350 anddipsfrom
200 - 600 towardsNE.

Jointingis frequentat thepitwitha majorsystemwithaverage
strike1900 and dip800 - 85°to W. Minorsystemahavestrike105°
withdip500 - 70°toS andstrike2850 anddip709to N. A flat
shearwithetrikeapproximately1900 and dip12°to W seemsto contain
mnallfragmentsof sulphidesandhenceshouldbe youngerthanthe
mineralization.

Sulphides,mainlypyrrhotiteoccurasmoreor lessmassivepodeor
as fracturefillingerelatedto the jointingettheprospect(seeFig.1).

It canbe mentionedthatthe
theEM surveyhasa strikenearly
Theintersectionlinebetweenthe
a plungeof 60°in direction203°
to the conductor.

longestconductoroutlinedby
parallelto themajorjointsystem.
joints190°/82°- 105°/60°gives
whichalsois practical1yparallel

CIURACTERISTICSOF ORE

Mostof theweatheredoresampleson the dumpsconsistof massiva
sulphides(pyrrhotite,pyrite,minorchalcopyrite),but someof disseminated
sulphidesaswell. Magnetitewas noticedin mostof the sampleeaswell
as in outcropsin andnearthe pitwhereit occurstogethervith sulphides
andalsoin irregulardistributionin barrenrock.

Sulphidemineralizationwhichis tectonicallycontrolled,is visible
onlyin therock-wallsof thepit. A polishedsectionof a pyrrhotite-
richsampletakenfromthe dumpscontained:

Pyrrhotite
Marcasite
Chalcopyrite
Pentlandite
Megnetite+ Ilmenite
Ganguesilicates

= 6o%

- 2%

. 2%
accessory
= 5%

= 30%

Themassivepyrrhotiteis to someextentalteredto marcasite,mainly
alongfractures.Chalcopyriteoccureas individualgrainsand as
fracturefillingsin silicates,oxydesand in a few casesin pyrrhotite.
Magnetiteandilmenitewithaveragegrainsizeof 0.3mm (anhedral)seem
to be replacedby aulphides.Somegrainsareintersectedby veins
of chalcopyriteandpyrrhotite.Pentlanditeoccursas scattered
exsolutionlathsor bladesin thepyrrhotiteparallelto itsparting
planes.Maximunlengthis 0.08mm andthe average= 0.03mm. This
showsthatthesulphidefluidvas verypoorin nickelwhichis also
confirmedby chemicalassays.
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ANALYSES









Cu Ni S-Sch




SpecimenNo. Ni Co Cu Fe S Ni Co Ni

10 D12






Samplefromdumps%dth

diaseminatedaulphides 0.07 0.02 0.10 13.1 1.8 1.43 3.5 '24.25

11a/68- D12a






Weatheredsampletramdumps
of massivesulphides 0.88 0.16 0.19 47.231.4 0.2165.5 36.0

11b/68- D12a






Sampleofmassiveamphibolitefrom






dumpe%dthdisseminatedpyrrhotite0.086 0.0140.08117.5 2.9 0.94 9.0 31.0

The assayswere carriedout at FN K'sand in Februaryand September1968.
•

NAMEof examiner:	

WORKDONEAND TIMESPENTin examination:

Geologicalinvestigationof
prospectandneighbourbood:
abouthalfa day.
Geophysicalworkwithassistants:

days.

•

E0v/hm14thFebruary,1969
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LOCATION


Oneverticalshaftand a drift,two smallpitsandoneexposed
mineralizedzone,arealllocatedcloseto the easternshoreof lake
Kjettevannnearits southernendhy "stemmen"(dam). Thedamwhich
is situatedabout1/2km NW of theMgalandfarmsin Ivelandkammune
(municipality)canbe reachedby carhy followingthe roadHaaland-
Støldalto a smallcrossroadsamehundredmetresW of the farmsfram
wherea narrow"pegmatiteroad"leadsup to the lake(seegeological
map fromtheM011andareain scale1:5'000).
Kjettevann(357m.a.s.1.)is situatedon thenorthernpartof map
unitEll andis coveredhy airphotographNo.1-6164-2439.

STATUS

Accordingto a listpublishedeachyearby theMinisterof Nines
theGovernmentholds7 differentpointsat Mgaland.Oneseemsto be the
pitnearthe farm,anotheris the faceof thedriftandtwo othersalmost
certainlyreferto thetwopitsnearthe easternshoreof Kjettevann.
A fifthpoint("Mpalandgrubenr.3")is situatedapproximately650m
northof thedam et Kjettevannandtwo otherson the easternshoreof
"M011andsvannet"whichprobablyis the sameas Kjettevennet.

Accordingto an agreementbetweentheGovernmentandA/S Sulfiamalm
fullexplorationrightsof theseprospectsaregivenfora period
of 5 yearevitha firetoptionon an economicoredeposit.

HISTORY


Thetwo lastpointewerethe firatonesto be claimed(mutet)
in 1908. Theothers,exceptforthe one inthe drift(1938)wereclaimed
duringtheyears1918- 1919.

In a report(Ang.Mfillendin Iveland)of May 16th,1938,by
S. SmithMeyer,RAFFINERINGSVERICETA/S,Avd.Evje,a reviewis givenof
the variousprospectingworkat'MAland up to thisdate. Fram1907to 1918
the followingworkhadbeencarriedout:

A magnetometersurveywas carriedout inwintertimeon Kjettevannand
laterextendedto the landeastof the lake(nomapsexist). Several
moreor lessirregularancmaliesweredetectedcfwhichthe twomost
dmainantwerelocated340- 390m and 480m N of the damand130m and
120m respectivelyE of the shcre. The firststrikesN-S. Thelatter
strikesSW-NEandwas drilled.Aecordingto SmithMeyerthe 3 holes
seemedto havebeenputdownincorrectly,comparedto the anomaly
position.

Minorblastingin a mineralizedzoneon the easternshoreof the lake
same60- 70 m NE of the damas wellas blestingof 2 smalltrenches
withpitssome60m and90m furtherto the NE.
An explorationshaftE of the damwhichhadbeensunkto minordepth
was campletedin 1917at a depthof 19.5m as wellas a 50m long
driftto the NW belovKjettevann.Accordingto an oldreport(Febr.1918)
whichis notavailable,the last4 m werein disseminatedmineralization.

Diamonddrillingof 16 holeswitha totallengthof 890.89m (seecopy
of SmithMeyertssketchmap fram1938).

- cont'd-
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4.63"
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9.37"
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9.00"
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LocationNo.

1
2
3

4
5
6

7
8
9
lo
11
12

13
14
15

16

ILength

58.15m

79.44"

70.45"

57.10"

46.5o"

40.5o"

41•oo"

30.30"

4o.00"

i25.00"
58.00"
15.50"

13.30"

39.60"

35.25"

23.80"

Dip
Vertical?

500
853°
66.3/40
9o°
500
500

77.3/4°
500
50°

50°n
66.3/4"
100°
390
50°
4410

loo°

Seesketchmap
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Mag.anomaly480m N of dam
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E of explorationshaftE of dam
Mag.ancmaly480m N of dam

See sketchmap
W of explorationshaftE of dam
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Accordingto the givendip angleof the hole,thehorizontal
projectionsof holesNos.2 and7 shouldbe muchshorterthanshown
on the sketchmap. Cammentson the drillresultswillbe givenin
laterchapters.

In 1937theSvenskaMalmletningsbolagetmadean electricsurvey
alongthe easternshoreof the lakeS (g,thementionedmagnetic
anamalies.Theresultswerenegative.
In April1938two holesweredrilled(seesketchmap).

Inthe diaryof HaraldBjørlykkefrom1940 (Dagbokforarbeide
forA/SRaffineringsverket,Evje. Sammeren1940)a descriptionis
givenon pages5,6 and8 frama geologicalreconnaissancearound
Kjettevann.In hisSummaryreportfrom1940 (Rapportovergeologiske
undersøkelservedFlaatgrube)the extensionof themineralization
is discussedon pages6 - 8. Bjørlykkealsomentionsthe possibilities
of the orehavinga southerlyplungewitha possibleextensionbeyond
the eplorationshaft. A map in scale1:5'00 basedon HmithMeyer's
sketchmap from1938togetherwithsamesectionsbasedon previous
drillingfollowsthe report.

In the NGUpublicationsNo.168a (page25)and168b (pages20 - 22)
bothTomF.W.BarthandE. BjørlykkedescribetheMgalandarea,
BarthdescribesthehostrocksandBjør1ykkegivesa mineralbgical
descriptionof the ore.

ht aboveNo. Length Dip Heig
LocationKjettevann

See sketchmap
11 11 11

2089.15 m 1 : 2

21108.21 "1 : 1

6m
6

- cont'd-
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¥11and ismentionedby J.H.L.Vogtin Econ.Geol.Vol.18,
1923"Nickelin igneousrocks".
A.O.Pouleenhasvrittena reporton "Nikkelmalmfelteti Iveland"
23rdSept.,1955.
FraAkNixoncarriedoutregionalmappingin theareain 1967.

An EM surveywas carriedoutby Sulfidmalmcrewon landin 1967
andon the frozenlakein 1968. Bothwerenegative(seeEM map fram
KjettevannnearMøllandin Iveland).

Detailedgeologicalmappingin scale1:5'000was carriedout by

F. NixonandE. Overvienin 1968(seegeologicalmap frantheMØlland
area1968).

In 1967and1968R.B.Bandin connectionwitha theeis:
"Dispersionof nickelandmolybdenumframmineralisationin glaciated
terrainS. Norway" (PhDRoyalSchoolof Mines1969)carriedout
a geochemicalinvestigationaroundthe oldworkingsat Kjettevann.

In 1969a Sulfidmalmcrewcarriedouta mag surveycovering
an areaof 670x 240m as wellas a geochemsurvey(soilsampling)in
an areato the southof theknownmineralizedzone(seemagneticand
geochemicalmapsof Kjettevannarea,Waland, Ivelandin scales1:1'000).
Thesameyear4 holes(Ax)witha totallengthof 634.63m weredrilled
by A/$ Grunnboring,Oslo(seePreliminaryReporton DiamondDrilling
at Kjettevann,M011andFarm,Ivelandby FrankNixonas wellas map showing
thelocationof diamonddrillholesat Kjettevann,I1land, Iveland
in scale 1:1'000).

No. Length Directbn

2700

Heightabove
DipKjettevann Location

1-1969
2-1969
3-1969
4-1969

145.90m
185.42 "
116.50 "
186.81 "

530,
70'

70°
65°

10.82m

10.82 "

ca.11.3"
19.82"

13.60 $ / 8.68 E
13.60 $ / 9.00 E
13.60 E / 25.78E
75.19 S / 28.74E

Drillingwillcontinuein 1970.

WhenRaffineringsverketA/S in 1946closeddownthemineat Flåt
in Evjethe companydid notmaintainitsrightsto itsvariousold
minesandprospects.Accordingto a speciallavallthese, including
theMlland area,wereautamaticallytakenoverby the state.
Thegroundat Kjettevannbelongsto thewesternmostMaland fara
(gnr.45,bnr.1) withovnerKnutMealand.

GEOLOGICALSETTING

Themineralizedareaat Kjettevannis situatedin the centre
of the Evje-Ivelandbasicmassifnearthe westernmarginof the Mølland
gabbrocamplex(norite-hyperite).Thismultipleintrusivecomplex
extendingfora distanceof approximately1.5 km inthe N-S direetion
and500m in theE-W directionis to a greatextentsurroundedby
mainly N-S strikingamphibolitesandgneisseswithmoderateto steep
inwarddips. Amphibolites andhornblendegneisseslocallyexhibitbanding

andmigmatiticstructuresas doesthe lessfrequentoccurringdioriticgneiss.
No sharpcontacthasbeenobservedbetweenthemassivegabbrocaaplexand
themorefoliatedsurroundingrocks. Thereis normallya gradualtransition
fromfreshandbasicigneousrocksto moreacidand foliatedgneissesvia
metagabbroicrocks- massiveamphibolitesand foliatedamphibolites.

- cont'd-
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In samelocalitiestheyjumtpassintomoreor lessmassiveamphibolites.
floStof the gneissesarebelievedto belongto an oldersequenceinto
whichthe basicmagmaintruded.

Themainvarietyof thebasicintrusiveis a massivemediumgrained
rockvitha noriticto hyperiticcompositiondependingon the relative
amountsof hyperstheneandaugite. It has a variableplagioclase
content,usually4o - 60%vithcampositioncorrespondingto andesine-
labrador.As the amountof feldspardecreasesthisrockpassesinto
ultrabasictypes. As onemoveseast-and north-eastwardsframthe lake
shoremorecoarsegrainedvarietiesare seenwhereandesinefeldspar
togetherwithup to cm largeaggregatesof amallhornblendeneedlesarethe
mainconstituents.The feldsparseemsto be introduced.

Theabove-mentionedrockscanin drillcoresbe seento be cut
by youngerirregularpatchesandpodeconsistingof hypersthene-clino-
pyroxeneandamphiboles.

All thesebasic-ultrabasicintrusiverockshavenearthe lakeshore
beenmoreor lesssubjectedto a certaindegreeof metasomatiamand
may containsulphides.Sericitizationof plagioclaseandalterationof
pyroxenesto hornblende-actinolite-anthopylliteandcertainamounts
of chloriteandbiotiteseemsto be more frequentalongthe supposed
contactof themassiveat the easternshoreof Kjettevannthanelsewhere
in the intrusiveandespeciallycamparedto the innerpartsof it.
It is in thisareathe nickeliferoussulphidesoccur. Theyoungest
evidenceof basicintrusionis probablyseenas fine-mediumgraineddykes
andmnallmassifswhichcutand crisscrossthebasicmassif.as wellas
the surroundinggneisses.Theyhavea noritic-hyperiticcomposition
withup to 10%magnetiteandlikethe olderrocksshowsdeformation
of twinlamellaes,andlocally,polygonizationalonggrainboundaries.
TheyoungerpegmatitesmainIyoccuroutsidethe14011andbasiccomplex.

STRUCTSRES


Generalstrikeof the foliatedrocksneartheprospectson thesouth-
easternshoreof Kjettevannis N-Sto N 20°E, andthe dipis steepto
the east(seemapsalreadyreferredto plusgeologicalsectionsacross
theMgalandBasicComplex,Ivelandin scale1:2'000).

Jointmeasurementswithinthebasicmassif closeto the
mineralizedarea(1%150points)givethe followingsystemsin orderof
frequency.
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Smallshearsrecognizedin the drillcoresseemto havea strikeand
dipparallelto the foliationin thevicinity.
A fewobservationsof minerallineationin the foliatedrocksindicates
a plungeof 4o - 145°to the south.

- cont'd -
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The shapeof KjettevannwithitsN-Sdirectionmustbe
causedby the relativelywellfoliatedandsteeplydippinggneisses
underlyingthe lakecamparedto themoremassivebasic-rockson the
hillsto theW, SW andE.

On the airphotographsthereis a pronouncedNW structuralfeature
startingnearthe crossroadswestof MøllandfarmandfollOwingthe slope
of the highhillSW of the lake. Thedirectionco-insideswithoneof
theminorjointsystemsdevelopedeastof the lake,butthetopographic
featurecouldbe causedby a transitionfromfoliatedto morehamogenous
rocksaa thegneissesseemto forma wedgeintothemassivebasicrocks
to the south. Withinthebasiccamplexeastof thelakesamallgullies
co-insidewiththe jointsystems,especially68 - 85° and 280 - 295°.

CHARACTERISTICSOF ORE

H. Bjørlykkestatesthat"thenickelore depositat Møllandin
Ivelandconsistsof mamyamallorebodiesseggregatedin a rock
of noriticcampositionneartheborderagainsta gneissflake". Surface
observations,andformerdiamonddrillingas wellas drillingcarriedout
in 1969supportthe opinionthatthe sulphidesareirregularlydistributed
givingriseto severalamalland separatedmineralizedbodies.

Afterthe drillingin 1969sulphidesareknownto occurovera
distanceof 120m in N-S direction,butnotas a consistentmineralized
zone. The sulphides,mainlypyrrhotite,pyrite,pentlanditeandchalcopyrite
occurfromfinedisseminationsto blebsin allthe basicto ultrabasic
rocksmentioned,excepttheyoungerandusuallymagetite-richbasicdyke-
rockaswellas lateraciddykesandveins. Sulphidesalsooccuras
stringersand fracture-fillings,andon the dumpsat oneof the
prospectpitsa fewspecimensindicatea moremassivetexture.

Themineralizationoccurin and nearthetransitionalzoneftom
massiveto more foliatedbasicrocks. To thewestthelatterturnsinto
wellfoliatedamphibolitesandhornblendegneisses,andit is likelythat
thiszoneindicatesthe contactbetweenoldgneissesanda youngerintrusive
to the east. R. Bandin histhesisstatesthatthe sulphidemineralization
is associatedto the contactbetweenthenoriteandamphiboliteat
the lakeshore- -diswesternboundarybeingthe uppercontactof the
intrusive.The latterconclusionas wellas the suggestionthat,
whatisby Bandcalledmetagabbroto the eastandnorth-eastof the
prospects,is an olderintrusivethatthemorefreshnoriticbody
canbe argued.

NorthernmostProsect it at 107N

An approximately2 x 2 m pitwhichis probably5 m deephasbeen
sunkin a mediumgrained,massivebesicto ultrabasicphaseof theWilland
intrusive.Basedon the specimensfoundon the dumpthe rockcontains
weakdisseminationof mainlypyrrhotiteandchalcopyrite.

Samesampleslookcomparativelyfreshwithwellpreservedpyroxenes
whileotherscontainneedlelikeamphiboles.A specimenof the latter
containedaround60% (volume)of 1 - 2 mm longfibresof anthofyllite
in a groundmassof clinoamphibole 45%),probablyactinolite,and

minorphlogopite. Accessoriesaretalc,zircon,sericiteandopaques.
Mostof the opaquesare amallgrainsof sulphidesthatareuniformly
distributedamongthe amphibolesandmica.

- cont'd-
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Theoutcropsurroundingthe pit is intersectedby joints110/850
and 2800/85°. Alonga joint320°/750 a minorhorizontalmovementmust
havetakenplace. Striaesandgroovesindicatethatthe westernblockmoved
north-westwardsin relationshipto the eastern.Veryweakdissemination
of sulphides,up to 2 - 3 %, areonlyseennearthe southernwall
of the pit.

Prosect it at 90 N

A amallpitprobably2 m deep,is blastedin a siMilarbutslightly
morealteredrockthandescribedfromthe pit17 m to the north.
The feldsparcontentvarieslocallyfrom0 - 50%withinthe snalloutcrop,
but generallyit is verylowor zero.

Thepit is situatedin a amallvalleyor lineamentintersectiAg
theMøllandbasicintrusivein an E-W direction.At the pitthe
rockis intersectedby severaljointsbelongingto the followingsystems:
280(3/85°,3161°/85°and 5° vithsteepdeepsto E andW. Although
severalspecimeneframthe dumpcontainnicesulphidedisseminationand
evena fewof massivesulphides'themineralizationin the pitbedxock
is verylocal. Impregnationof 2 - 5% sulphidescanbe seencloseto
the N-S strikingjoints. A thinvein6f pyriteis parallelto thesejoints.
A thinsectionof a mineralizedsampleshowsthe followingcomposition:

MineralsEst. % by Vol. Grainsizer e (rma)
Hornblende bo 0.5- 2
Anthofyllite 30 0.5- 2
Plagioclase(An58%) 12 0.5- 2.5
Opaques 8 0.2- 0.7
Chlorite c 6
Quartz 2 - 0.1
Biotite accessory - 0.1

Theplagioclaseis somewhatsericitized,hasslightlybentlamellaes
and isto samedegreepolygonized.Anthofylliteseemsto be alteredto
greenhornblendewhichagainis partlyalteredto chloritealongthe
grainboundariesespeciallyalongcontactswithsulphides.Thelatter
displacesthe azaphibolesand often seematobe surroundedby a thinrimof
quartzaswellas chlorite.Therockwhichexhibitsan equigranularto
allo-triomorphictexture,is probablyan alteredandcampletely
recrystallizedvarietyof thebasicfacesof the¥11and norite-hyperite
thatalsohasbeensubjectedto a weaktectonization.
A similarrockwhichby Buchanis classifiedas an amphibolite
contained84%colourlessto palegreenamphibole(probablyderiving
frompyroxene),4% quartz,minoramountsof chloriteandbiotite,8%
pyriteand1% eachof pentlandite,chalcopyriteandiImenite.

Buchanconcludes"2 sulphideasserablagesseemto be present,
themainvarietyconsistingof subhedralto euhedralpyritesetin fresh
amphibolite.Theotherandprobablylatersulphideoccurancewithcoarse
patchesof chalcopyriteandpentlanditeis associatedto andenclosedby
partlyalteredamphibolewithintergranularpatchesof quartzand
occasionalbiotite.Thelattersulphideassemblagecouldbe relatedto
the introductionof quartzandpartialrecrystallizationof araphibole."

- cont'd-
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Polishedsectionsof two othersamplesshowedthe following
campositionof opaques.

ten ,

Pyrite

Pyrrhotite

Est.I
.
Heayy

dissemination

3

20

Vols Grainsizer enmt
•

issemination

< 0.8

C...1.2

Dissemination

a.
Heavy

dissemination

5


3

0.04 -1.5

0.2-1.0

Pentlandite
6

1 1),flamy0.04-0.1 lamy <0.1

Violarite




<2 blocky0.05-0.35ockw<0.6

Chalcopyrit < 1 1 0.03-0.3 co.6

Ilmenite < 1 1 0.05-0.1 aver.0.1

Mtgnetite ? traces 1




0.05 - 0.7

Ilmenitewhichlocallycontainshematitelamellaes,as wellas
magnetiteoccuras singlegrainsdistributedwithinthe silicatemass.
Euhedralto subhedralpyriteformaggregates,usuallywitha streaky
appearanceparallelto the elongatedamphiboles.Pyritereplaces
andintersectsmagnetite.

Pyrrhotiteseldamoccurstogetherwiththepyrite,buthas
occasionallythe sameappearanceinterstitialbetweenthe silicate
needlee.Bothseemto replacethe silicatesandcontainsame
of thelattersas inclusions.

Chalcopyritemainlyoccuraas individualgrainstogethervith
pyrrhotiteandto a lessextentwithpyrite,butis alsoseenas
amallinclusionsin the latter.

Pentlanditewhichis associatedto pyrrhotite,appearsbothas
individualblockygrainsandas smallexsolutionbladeslessthan0.1mm
longnearthegrainboundariesof the latter. Thepyrrhotiteseemsto
be bleachedcloseto the flamybladesof pentlandite,but alsowhere
pentlanditeis not identified.Theeelightbladesvithinthe pyrrhotite,
the exsolutionflamypentlanditeas wellas theblocy areheavilyaltered
to violeritewhichoccurmorefrequentlythanpentlanditein thetwo
samplesinvestigated.Theoctahedronpartitionplanesarewellpreserved
in theblockyviolaritevhichoftencontainsremnantsof pentlandite.

In the sulphide-richestsamplethe volumeproportionbetween
exsolutionbladeandblockytypepentlandite/violariteis approximately1:14.
Althoughsomeeuhedralpyriteoccurstogetherwiththe othersulphides,it
certainlyseemsto makeup an individualsulphideassenblagein relationship
to theothersulphidemineralspresent.

- cont'd -
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Mineralizedzoneat easternshoreof 'ettevann

Approximately50m NE of the dmm (stemmen)at Kjettevannthereis
situateda mineralizedzonealongthe shorein a camparativelymassive
butjointedamphiboliticrockwithvaryingfeldsparcontent.Towards
westthis5 m widerockpassesintomorefoliatedamphibolitewith
apparentlyconcordanthornblenditicschlierenandto the eastinto
mlighterandpartlyfoliatedrock(dioritic?)whichfurthereastwards
passesintomassivenorite-hyperite.

A thinsectionof themediumgrainedequigranularhostrockshows
the followingapproximatevolumecomposition:
40%plagioclase(andesine),40%amphibole(actinolite),5% chlorite,
5% quartz,5% opaques,1% biotiteandas accessoriesapatiteandtitanite?

Theplagioclaseis heavilysericitizedwithbentlamellaes,and
theamphiboleis usuallypolygonizedandisto sameextentalteredto chlorite.
Theopaques,mainlysulphides,occurtogetherwithheavilychloritized
mnphibole,quartzandbiotitesimilarto mineralizedsamplesfromthe
pit at 90 N.

Therockwhichin thewriterbopinionis an alteredandweaklytec-
tonizedgabbroicrock,is intersectedby joints20°/80°,1260/75°-90u
andminor2200/350 . Thein average2 m widemineralizedzoneparallels
aftera lengthof 22m the jointswithstrike200 whichis the strike
of foliationof the surroundingrocksas well. To the souththe
mineralizationbecomescovered,butminorsulphides(<2%) presentina
similarrock35 - 45m alongthe wtriketo the south,indicate
a totalextensionof the zoneof approximately65m.

Anotherzone,about1 m wideand13 m long,parallelsthemainzone.
A amallerrust-zonewithinthemorefoliatedlighterrockto the east
is connectedwiththiszone. Themineralizationconsistsof fine
disseminationof sulphides(5- 10%)pyritebeingthemainoremineral.
Pyriteandchalcopyritearealsoseenas mm thinveinsfollowingthe joint
system220°/35°andto a lessextent126°/90°.A polishedBectionof a
nicemineralizedBamplefromthemainzoneshowedthe followingoreminerals:

Minerals Est.% by Vol. Grainsizerange(mm)

Pyrite 7 0.15- 0.8
Millerite? 2 aver.0.6
Chalcopyrite 4_1
Pyrrhotite c_0.5 " 0.5
Ilmenite accessory 0.15- 0.5
Magnetite ti

Exceptforthemilleritewhichso farhasnotbeenrecognizedat
Mølland,thetextureandmineralparagenesisis verymuchliketheone
describedframthepit at 90 N althoughpentlanditeandviolariteoccuras
wellin samplesfromthe latter. Themilleriteis seenas distinctgrains
togetherwithpyrite,as minorinclusionswithinit andto a lessextent
togetherwithpyrrhotite.Chalcopyriteis oftensituatedbetweengrains
of pyriteandmillerite.Thelatteris probablyan alterationproduct
of pentlanditeviaviolarite.

- cont'd-
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Diamonddrilli (seereportof Dec.llth,1969by F. Nixon)

Theformerdiamonddrillingshowsthatthemineralizationsat
thetwoprospectpitsareof localnature(drillholes5,8,13).
Holes1, 2 and 3 havebeenputdownto investigatethe zoneat the lake
shoreat depth. Informationon the dipsof the holesvariesin old
reportsandon mapa,but assayreportsshowthatirregularmineralizations
vhichmostlike1yrepresentsthe ruet-zoneat a deeperlevel,havebeen
encounteredat a depthof maximum55m belowKjettevann Mainintersection
in hole2 is between37.85m and56.40of whichon1y2.56m wereanalyzed
(:214%)withNi-contentbetween0.40and1.00%. Holes6 and 7 about
20m N of the exposedmineralizationhita fewandverythinzones
in the strikecontinuation,of vhichthewideston 37cm contained4.45%Ni.

Drillingof holes20 and21 in 1938intersectedndneralizations
at depthsdownto 15 m and40m respectivelybelowthe lakealdabout
20m S of the exposedzonemoreor lessalongitssupposedcontinuation
towardsthe south. Sulphidesoccurovera 24.34m longsectionin
drillhole20 of which15.17m (a,62%)hasbeenanalyzedwithoontent
varyingbetween0.18- 0.60%. Whatis probablythe samezonewas intersected
in hole21 at a deeperlevelinthe sameprofilebetween49.14m and
71J6m of which8.67m wereassayed(AY39%)withsamplescontaining
0.18- 0.35%Ni. In hole21 scatteredsulphideswereencounteredwithin
a zonebetween82.25m and97.04as well. Framthissection7.30m vere
ana1yzed (A49%)of whichmostsamplescontaineddisseminatedsulphides
assaying0.15%- 1.03%Ni andminormassiveorewithsamplesshowing
0.98%- 2.05%Ni. Thiszonewasnottracedin hole20 at a higherlevel.

Fromolddrilllogsit is apparentthatmostsulphideintersections
containdisseminationsof theoremineralsandonlyminormassivesulphides.

Threedrillholeswereput downduringthe autumnof 1969in
a profileabout22m to the S of holes20 and21 in orderto findout
whethertheknownmineralizedzonecontinuesin thisdirectionworking
outframa hypothesisthata mineralizedbodyvouldhavea plungein this
direction.Hole1/69mhovedweakand acattereddisseminationstogether
withminorstringersulDbidesmainlyin variousmassivebasicrocks
(hyperite-noritewithvaryingfeldsparcontent)containing0.13%- 0.28%Ni
and0.04%- 0.1%Cu. Rowever,no distinctzonewas cutthatcouldbe
directlytiedup withthe zonesto the N.

In a steeperhole (No.2/69)an interestingsulphidezonewas
intersectedwhichcarried0.48%Ni and0.15%Cu from56m to 65m.
Themediumgrainedmassivenoriticrockseemsto havebeenintrudedby
thinirregularveineandstringereconsietingof a coarsepyroxene/amabole
fractionwithpyrrhotite,pyriteandcha1copyrite.Anotherzoneof
disseminatedsulphidescarrying0.21%Ni and0.06%Cubetween84m and91.3m
was cutin a massivehasicgabbroicrock. Noneof thesesulphide
intersectionsweretracedoverto holeNo.3/69whichwas put downto
investigatethe zonesat a deeperlevel. A holeNo. 4/69about60m further
S was barrencontainingonlyin a fewplacesminordisseminatedsulphides
(C.2%),pyritebeingthemainoremineral. In allholesdrilled
during1969it hasbeennoticedthhtpyritedaminatesin thepoor
disseminationsencounteredto thewestandespeciallyvithinthemore
foliatedrocksthatoccurhere.

- cont'd-
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Furtherdrillingwillbe carriedout in 1970to geta better
pictureof the distributionof the sulphidesin an attemptto outline
an economicdepositat M011and.

It canbe mentionedthatan E.M.surveyindicatesthatthe Mpilland
typeof mineralizationdoesnotrespondse a conductor,anda magnetic
surveygivesa samewhatobscurepatternwitha limitedmag highoverthe rust-
zonenearthe shoreand otherhighsof vhichsameareknownto be camsed
by consentrationsof magnetite(especiallynearthetransitionzonefram
massiveto foliatedrocks6 of the lakenear40W).

ANALYSES


The followingtableshoveeameanalysesof variousmineralized
eamplescollectedframbedrocksandoredumpsduringthemappingas well
as analysesof drillcores.Withregardto thelattersaveragegrades
havebeencalculatedforsameintersectionscutby the olddrillholesalthough
justpartace the sectionshavebeenana1yzed.Therenainingpartsare
regardedas barren.

Locality/SampleNumber

Pit 90N1iØ-2FN
MØ-E11/2
¥-E11/3

Rustzone5/68-Ella
30N/0 6/68-Ella

Pit 90149/68-E1la
Pit 1071412/68-Ella

D.D.H.2.37.85-56.40m
(14%assayed0.4-1.0%Ni)

D.D.H.20.33.08-57.42m
(62%assayed0.18-0.6%Ni)

D.D.H.21 4914-71.46m
(39%assayed0.18-0.35%Ni)

D.D.H.21 82.25- 97.04m

	

(49%assayed0.15-2.05%Ni) 0.29310.0621 ,0.20 1

1.1

	

D.D.H.1/6937.0-38.0m0.13:0.01 0.04 9.10.520.31
1

"65.8-66.8 m0.09 0.010.04 7.60.690.44

	

81.0-82.0m0.28 0.01,0.10L0.311.60.34

	

86.0-87.4m0.17 0.010.06 9.0,1.10.42

3.69

7.21

5.35

6.11

ti

F.N.A/S

Ti


TT

- cont'd -

	

Cu S-SchlAnalyzed
Ni Co Cu Fe S Ni -17r-- by

+

	

2.6 0.092.3 32.319.30.89 6.5 F.N.AIS

	

0.6 0.020.15 8.8 3.10.25 4.95 t+

	

0.7 0.030.1618.9 8.0 0.23 11.2 It

	

0.530.020.1417.5 2.90.26 5.00 II

	

0.280.0110.1212.4 1.4 0.43 4.55 II

	

0.890.0330.1917.35.70.21 6.2 It

	

0.310.0130.4312.32.21.39 5.7 II

c, 4 


0.092 0.0251 0.32 Raff.A/S

	

0.245 0.06 0.27

	

0.1001 I0.02 0.26

ti


/I
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1

NiCo

0.0334).00552/6955.0-56.0m




II 56.0-65.0m 0.48 0.012




"80.42-81.42m 0.21 0.012
It

" 84.0 -90.0m 0.21 0.013




" 90.3-91.3m 0.19 0.012




" 170.65-171.72m 0.13 0.011

D.D.H.3/6965.5-66.5m 0.06 0.008

4/69137.0-138.0m 0.113 0.009




"141.0-142.0 m o.o84 0.007
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ICu Fe S Ni
1

0.035.2 1037 0.91

	

0.1521.52.9 0.31

o.o69.1 o.86 0.29

	

0.069.4 1.0 0.29

	

0.087.7 1.6 0.42

0.021.7 o.84 0.15

o.o45.4 0.62 0.74

0.996%.410.55 0.77

0.0 6.3 0.60 0.74

SL.Sch
Ni by

10.29 F.N.A/S

5.82

3.80 tt

4.47

7.97
tt

6.31 11

9.6 It

4.08 It

6.40 tl

Thetableconfirmathe factthatthe hithertoknownmineralization
at Møllandconsistsof a ratherlowgradecopper-nickelore. Mostof
the sampleshavea lowcontentof sulphideminerals,butthe concentrationof
nickelin the sulphidephaseis high. For 74 samplesinvestigatedthe average
retio(S-Sch):Niwhichisthe lovestof allknowndepositsin Evje-Iveland,
is 645wliileH. Bjørlykkegivesan averageratioof 6.1 (46 samples).

Flåtmineshowa8.73 (359samples).
TheratioNi:Cowas calculatedto 28.41 (30samples).ForFlåtzine
Bjørlykkefoundthe quotientto be 8:1forthe rawore.
TheaverageratioCu:Niis calculatedfram74 samples to 0.27(Bjørlykke
0.22)whichis belowthe halfof the correspondingratioforFlåtmine.

FINALREMARKS


Thenickeliferoussulphidemineralizationat KjettevannnearMpilland
is relatedto the transitionalzonebetweena comparativelyfresh
norite-hyperitemassifto the eastof the lakeandmorefoliated
amphibolitesandgneissesin the lake. The sulphideswhichmainlyoccur
as disseminationsseemto a certaindegreeto prefera basicvarietyof
the intrusive,althoughtheyappearin themorefoliatedrocksas
well In thelattercasepyriteseemsto be the dominantsulphidemineral.

Bandhas from10 samplescalculatedthemaanNi contentof the
norite-hyperite(nosulphides)to 0.0455% whileBarthgivesapproximately
0.07%. Thisis highfora noritemagmaand supportsthe field
observationsthatthe averagecompositionof the intrusiveismore
basicthana noriticmagma. The factthatthe sulphidesmainlyoccur
in alteredrockstogetherwithmineralslikehornblende,actinolite,
anthofyllite,chlorite,biotiteandprobablysecondaryquartzcouldindicate
a relationshipbetweenmetasomatismand sulphidemineralization.
It is possiblethatsulphurwas introducedintothe nickel-richintrusive
and somenickelextractedoutof thebasicsilicatemineralsforthereafter
to go intothe sulphidephase. It hasbeennoticedthatminorsulphides
occurin the gneissesto thewest.

One shouldbearinmindthatmetamorphismhastakenplaceatter
the intrusionof the norite-hyperite.The contactzonewherethe
mineralizationoccuris locatednot farframmoreacidgneiseesto the
westandcouldhavebeensubjectedto somemetasomatism.However,only
minorredistributionof eventuallyprimarysulphidesmighthavetaken
placeand nota realsulphurization.

Althoughsulphidesoccuras accessoriesin the intrusiveeast
of the knownmineralizationas wellthemagmaprobablyhada low sulphur

- cont'd-
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content.It is possiblethatsameof the sulphurwithintheweakly
mineralizedzonenearthe westernmarginof the norite-hyperite,was
pickedup by themagmawhenit intrudedthe emphibolitesandmoreacid
gneissea.Theselatterrockscontainminorsulphides,daminantlypyrite.
However,the sulphidecontentis so lowthatit is difficultto envisage
enoughsulphurbeingpresentto forma majorsulphide-richdeposit.

Surfaceobservationsindicatea relationshipbetweenmineralization
andjoints. Eventhougha smallamountof the sulphidesare depositedalong
jointsthemaindisseminationtypeas wellseemto be locatedcloseto
the 0 - 22°jointsandformelongatedzonesatterthisdirection.
The supposedcontactzonewhichseemsto parallelthe foliationstrikes
approximatelyin the samedirectionas thesejoints,andcouldhavebeen
moreimportantforthe structuralcontrolof themineralization.

In drillholeNo. 2/69themostinterestingsulphideintersection
showspyrrhotite,chalcopyriteandpyritesittinginirregularveineconsisting
of a pyroxene-maphibolefractionwhichseemsto intrudethemediumgrained
andmassivenorite-hyperite.Thispointsto a relationshipbetweenat
leastsomeof the sulphidesanda probablylateultrabasicphaseof the
magmawhichintrudedthemediumgrainednorite-hyperitewhilstthiswas ina
semisolidstate(seeF. Nixon'sdrillreportce Dec.llth,1969).
It is possiblethatthisultrabasicphasewas richerin nickelandsulphur
thanthemorewidespreadnorite.-hyperite.It shouldbe mentionedthat
drillinghas shownthatwhatis interpretedas primarylayeringoccurs
in basicvarietiesas wellas in normalvarietiesof the norite-jayperite
(bothcontaininglocalsulphides)nearthetransitionalzoneto morefoliated
rocksto thewest. Thisbasicto ultrabasictypecontraryto the
varietydescribedframdrillhole2/69seemsto representan early
differentianphaseof themagma.

Eventhoughthemainfactorcontrollingthe depositionof the
sulphidesat Nallandis samewhatobscure,it hasbeenstatedtbatthe
mineralizationis locatednearandalongthewesternmarginof thebasic
mmltipleintrusive.Mostof thebasicto ultrabasicvarietiesof this
intrusiveseemto occurcloseto the samealignmentas well,especially
fram200N to 75S. Thusthemostobviouspotentialareawouldcover
the groundalongandcloseto the easternshoreof Kjettevannfromthe
pegmatitenear300N to the damincludingthe areawhereegploration
alreadyhastakenplace. Attentionshouldalsobe givento the area
furtherS towardsthemainStøledalenroadfollowinga possibleextension
of the easternsideof theKjettevanngneisswedgeinthisdirection.
Witha possiblesoutherlyplungeof an ore,mineralizationwouldhave
to be locatedat deeperlevelsin thisdirection.As alreadysuggested
it seemeas if therewas not sufficientsulphurpresentto forma sulphide-
richdepositat thetimethemineralizationtookplace.

NAMIof examiner:	

WORKDONEAND TIMESPENTin examination:

Geologicalinvestigationof
prospectwithdetailedmapping
of theMøllandintrusive
exclusivegeophysicalworkand
soilsampling:9 days.

March6th,1970
E0v/hm



SKETCH MAP OF MINERALIZED
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NORTHERNMOST PROSPECT (107 N) KJETTEVANN , MCILLAND.
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PLATE I

Photo E.O. Aug. 19 b.

LookingNE from "stemmen"towards rustzone (r) at lake shore.
Cabin on peninsulaand high hill with pegmatites(b) in background.

Photo E.O. Aug. 19 8.

Looking NW at explorationshaftwith Kjettevannbetweentrees
in background.

Photo E.O. Aug. 1968.

Looking I at small prospectat 90 N.
Picture shows joints 2600/650in massive alteredbasic rock.
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LOCATION

Name: ORREKNAPPENmINE. MapunitF9. Air photographAo.1-61
64-2G29.Accessis by road. Themineliesabout30 m to thewestof
theroadto AUklandfarm,approx.halfway betveenthetkrmandvhere
theroadjoinsthemainFrikstad-Vatneroad.

STATUS

A governmentholding.

HISTORY


Mutet22.6.1916.Trialexplorationwas carriedoutfrom1869-72when
a1 m deeppitwas sunk. In 1907theminewaspumpedemptyof vaterand
samplingwas carriedout. In 1917trialworkwas carriedoutby Evje
NikkelverkA/S. The ehaftvas sunkto a depthof 15 m anda cross-ctt
80 m longvas drivenin the directionof the oresfoliation.Tvo diamond
drillholesprovedto be barren. 285 t of orewitha Ni contentof 2%
wereproduced.Workvascontinueduntil1918butthenabandoned.

Publishedrecords

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

Ej.ørlykke,H. FlåtNickelMine. N.G.U.No. 168b.1947.

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

Un Ublishedrecords

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

B' r kke & Carstens.RapportovergeologiskeundersØkelservedFlåt
grUbe1940. Sulfidmalmfiles. Evje-Ivelandfile1.

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

GEOLOGICALSETTING

Theorreknappenminelieswithin,but neartheeasternmarginof the
moremassive,basicrocksof the Iveland-Evjecomplex.Therocksthat
outcropinthe immediatevicinityof themineareamphibolitesand coarss
hb. diorite.Theamphibolitesaremostlymed./finegrained.Pegnatites
arefairlyabundantin the area. Themineliesboom southof a strong
east-weststructuralfeatureand 250m northwestof a strongNE/SW
structuralfeature.

Mostof theexposedrockaroundthe ahaftis fine-to medium-grained
amphibolitein partcontaininga littlebiotiteanda littlequartz.Ore
mineralswerefoundassociatedviththeseamphibolites,mostlyas small
grainsin aggregatesof felsparand quartzgrains.

Mostof thevisibleore at themineis connectedwithshears. Onone
rockfacea distinctshear120/27cutsthe rocks,vhichareforthemost
paxtamphibolitesalthoughmodificationsoccur. In the actualmainshear
sonethe rockis a strona3,yschistose,lustryblackhornblendite.Nlasive
oreoccurebelovthisshearzonebothea veinsandmassiveclumps. There
artalsosulphidesdevelopedalonajointsurfacesand as veinsparallel
to the abear.
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Ultrabasicrocks(neta.pyroxenites)alsooccuras a thincoating
(10em)on a plane125/69whichis possiblya shear.

STRUCTURES


Thefoliationin theOrreknappenareavariesbutthemaintrend
is roughlyNW/SEfallingtowardsthewest. In theactualminearea
thefoliationproveddifficultto measurebecauseof therathermassive
natureof the rocks. Thethreemeasurementsmadewere293/90,198/85NW,
and225/90. Lineationswererecordedin two placea,bothreflectingthe
lineararrangementof mineralgrains(hornblendeandbiotite).The
lineationsrecordedwere230/30SW,and240/32SW.

As statedabovesomeof the oreseemsto be connectedto a rather
flatflyingshearstriking120/27SW. A dominantshear(joint)on
125/69SW was notedandon thisfacewereveinsof chalcopyrite
striking137/90.

Fromthe oldrecordsit seemsthattheminehasbeenworkedto
a verticaldepthof 70 m probablyfollowinga verticalor near
verticalorebody.It couldbe possiblethatthemineralizationis
controlledby the intersectionof two differentstructuresandin this
respectit is interestingto notethatthe intersectionsof the joint
125/69withthefoliation198/85givesa linearstructuretrending225
and70.

CRARACTERISTICSOF ORE

Themassiveore consistsmainlyof pyrrhotitewithminor
pyriteandchalcopyrite.Themainmineralizationsvisiblevere-

connectedvithshears
as veins
as concentrationsalongjointsurfaces
aa disseminations

The smallerveinsarerichin pyriteandchalcopyritewhereas
largerveinsarerichin pyrrhotite- usuallyhavingmorechalcopyrite
towardstheborder. In placesthe massiveorehasinclusionsof
amphibolitewhichis slightlyshearedandcontainsdisseminatedore
minerals.A polishedsectionof a sampleof massivepyrrhotitegave
the follovingminerals:

Est.% by Vol.

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

In handspecimenthe sampleshowscoarsepartingplanesof
pyrrhotiteover3 cas in diameter.In polishedsection,thepyrrhotite
showsdevelopmentof marcasitebladesalongthesepartingplanes. Exsolution
blebsof pentlandite,nowalteredto violarite,aredifficultto distinguish
fromthemarcasite,sincetheyfollowalongthe samecrystallographic
directions.Chalcopyriteis a minorconstituent,occurringas blebs
and streaksin thepyrrhotiteand adjacentto patchesofffingue.

Veinletsof secondarygoethitetransactthe sectionand often rim
the subhedralgrainsof silicateinclusions.
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ANALYSES

S cimenNo. Ni Co Cu Fe S

0/Birk1 0.6 0.04 0.4 31.8 17

Analysiscarriedout at FN K'sand,February1968.

eimenNo. Bi 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
4 68 E9 1.45 0.05 0,06 53.0 37 massiveore
Analysescarriedoutat FN K'sand,September1968.

Scimen No. Ni Co Cu Fe




2 68 F9a 1.43 0.066 0.07 51.5 36.01

3 68 F9 0.86 0.053 1.38 44.2 22.02
4 68 79 1.45 0.05 o.o6 53.0 37.03

massivepyrrhotite.
metaultrabasic-richin pyrrhotiteand chalcopyrite.
massivepyrrhotite.

Analysescarriedout at FN K'sand28.9.1968.

NAMEof examiner.	

FN/hmFebrusry15, 1969.
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LOCATION


Name,BekkenProspectPit. Map unitF9. AirphotographI 61 64-2629.
Theprospectpitlieson the southsideof Birkelandstreamabout200m
ENEof Auklandfarm. (ReferEM map Birkeland- Aukland.)

STATUS


A governmentholding.

HISTORY


It is knownto havebeenworkedin 1897(seeBeretningom EvjeNikkelverk
1872- 1897). ThefirstownerswereA/SEvjeNikkelverk,theprospect
wastakenoverby A/S Raffineringsverketin 1925. Novbelongsto theState.
MenvithbestfirathandknowledgeareAlbertFrikstadandOrestLandeverk.

Un ublishedrecords.

BjørlykkeH. Dagbokfor arbeideforA/S Raffineringsverket,Evje,
sommeren1940. Sulfidmalmfiles.

GEOLOGICALSETTING

A smallwaterfilledprospect2mx3mthat regionallyspeaking
lieson theborderzoneeof themainbasiccomplexof the Lvje-Ivelandarea.
Therocksoutcroppingin the immediatevicinityof thepit aremostly
amphibolitesthesebecomingmoregneissicas onemovesnorthandeast.

Theprospectliesimmediatelynorthof a shearthatstrikesparallel
to the stream.The streamitselfseemeto follova strongtectonicfeature
anditwas rathera surpriseto findamphibolitesstrikingacrossthie
stream. Theseamphibolitesarewellfoliated,mediumgrainedandcontained
in partdisseminatedpyrite.

STRUCTURES


Shearingparallelto the streamis verydominantand inthe

amphibolitebehindtheprospectthreeshearsoccur,94/24S, 90/288,

and92/38S. Amphibolitesstrikeobliquelyin thisamphibolitebeing
165/20W and170/24W, a lineationin the amphiboliteplunged85°towrds 262.

CHARAU ISTICSOF ORE

Massiveorewas seenin situat oneplaceonly- in connectionwith
metaultrabasicsin a shearzone. Tbe oreconsistedof irregularclumps
of pyrrhotitewithminorpyrite. Fromthe oreon the dumpsa lotof
themineralizationseemedto be in the formof veins. Minordisseminations
of pyrrhotiteandpyriteoccurinthe amphibolites.
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ANAIYSES


An analysiscarriedoutby A. MerryJnr.in 1897gave1.41%Ni and0.38%Cu.

S ecimenNo. Ni Co Cu Fe 8 Ca

VHW2b 0.35 0.04 0.26 26.1 12.6 1.8 7.5x1

VHW2 1.3 0.11 0.12 53.5 40.0x2

xl: impregnatedultrabasic

x2: ore: - massivepyrrhotite.

Analysescarriedout at FN K'sand,February1968.

111 NAMEof examiner. 
 iL2x1-)H.

•

FN/baFeb.15,1969
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LOCATION


Name,Faascheskjerpsouth. Mapunit79. AirpbotographI-6164-2629.
Liesabout20m outetof Bekkenprospectpiton the northernsideof Birksland
atreamandabout200n EUEof Auklandfarm. (Ref.BirkelandE.M.map).

STATUS

Unknovn,

HISTORY

Verylittleknovn,mentionedin e.fevearlyreporteonthearea.
Regionalmappingin scele1:15'000ves carriedoutherein 1967by Viik,
an electromegneticsurveyvas runin the sameyearby e A/SSulfidmalmteem.
Thepresentstudywasundertakenin the sumaerof 1968.

OEOLOOICALSETTINC

Tvo smallprospectpitsthatare filledvithvateroutcropsbeingvery
limited.Themainrocktypeis an amphibolitevhichismediumgrainedand
at timesbasa metagabbroicappearance.In placesthe amphibolitesarevell
sheared,rustbutno sulphideeis associatedviththeseehears.Ultrabasio
rocksverenotedas A. thinbandspareilelto the folietion.B. blacksheared
bands. WypeA. aregreenhornblenditic/metapyroanitiorocksendof an
intrusiveorigin. TypeB. are consideredto be shearproducts,theyconsist
of a lustrousblackbornblendeorientatedparallelto theplaneof shearing.

STRUCTURES


The foliationin the rocksaroundthe prospectis 125/50SW,two dominent
shearsalsotrendinmoreor lessthe saLedirectionbeingmeasuredat
120/26SW and125/43

CHARACTERISTICSOF ORE

Å. nomineralisationcanbe seenin presentdayoutcropait is perhaps
usefulto quoteBjørlykke'sdiaryfor140. He hadepresumablymoreopportunity
to observeactua1mineraliaationthanwe havetoday.

"Attheprospectonecansee"dykes"of pyrrhotitevithbigpyriteorystels,
thesedykesareabout5 cm thick. Thesmallerveinsarericherin copper
andpyrite. Thereare inclusionsin thepyrrhotiteof bulletshapedlumpaof
gabbrovbichareimpregnatedvithpyrrnotiteand chalcopyrite.Thegabbro
in the areaof the pitsbas in placesa weakdissemination.

ANALYSES

SpecimenNo.

0/SISK7

0/BIRK6

Ni

0.6

0.1

Co


0.06


0.01

Cu


0.11


0.06

Fe


39.9


20.6

xl
19.0

x2
2.7

xl massivepyrrhotiteinmetapyroxenite

x2 pyrrhotiteinmetapyroxenite.

Analysescarriedoutat F.N.,Kristiansand,February1968.

Nameof exemine

Mareh 12, 1970
rs/b.
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LOCATTON 


Prospeet Cd. 800 m NE of northend LItjern in "Ivelund

Kommune". No specific name. On soulbein border of map unit D9.

Air photograph Nos. 1-61 64-2540 and 1-61 64-2633. The

prospect consists of a small opon cut aad pit, Tt ts reached

on foot from the Evje-Frikstad road: the rond bend 400 m

E of Litjern, a footpath is followed ir a nertherly diroction

along a stream for 300 m to n little svamp. After crossing the

stream, the path first follows tho swawa in a NNW directimn

then turns N along a narrow, steep vallay For about 400 m.

STATUS

"Anmeldt" (claimed) by A/S Sh1FTD: o November 1967.

RLSTORY

Little ls known about thv history -r this prospect.

The place was probably opened no about 0 years ago judging

by tho overgrowth and general appearare of the rock face

and pit. It was shown to V.H. Wiik by trest Landsverk in

July 1967.

GEOLOGICAL SETTING

Generally speaking, tho prospect i; situated in the

Litjorn zone on the west side of the ceater of the Iveland-

Evje amphibolite complex. The. Litjern ,,oneor dominantly

amphibolitic rorks changos in n northerly direction Into

hornblende gneiss and dioritle gneiss, and the prospert le

actudlly within a few Inindred meters of this area of mixed

gneisses.

The rock exposed at the prospect ts dioritic gneiss

and sheared meta-ultrabaslcs. The latter are reforred to

as meta-pyroxenite,but on account of shearing and weathering

there is a wide range of alteration products. One samplo

Wits identified by V.R. Wiik as cummingtonite rock in the

Lab. (cf. ANALYSES).

The pit below the 3 m high rock face is 2 x 1.5 m and

about 1 m deep. There are outerops, of amphibolite under a

large sheet of pepuatite, about 30 m to the N and 40 m to the

E of the pit. Pegmatites are•very numerous in the neighbour-

hood. Detailed gefllogIcal observations are recorded on Fig.1

and Plates I & IT.
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STIWCTFRES 


LoenlIv, -;trike of the feIlatiou Crew

1A9" te 217°, and the dlp is at 800 to to b or W.

ShearIng paralle] fe foliation planes was iniwi. Tho


prospect Iles 290 m west or a conspicuou:

feature (strike 10") ohserved on alr pholographs. A shoar

in the meta-nitrabasles at the prospcct trihe!; Ii0"-1%5"

and dips at 650 to 5W. The allgnment of Liii slienr enn be

noticed In tho terrain ovur a dIstance ot' at least 200 m.

Thr Interscrtmon o,' the SSL-strikin wIth n

certaln horizon in tho ronntry rock, or s11,, ar Lo

the follation, rontrols Lilo mineralizatIon. Sloro thr

intersort1on is a tcr,j,Iv pluntne;- Ilnear ture, thr

resultIng "ore body" haH a le1w, cyliodrfral or pipe-Iike

shane with a very small diameter. The Lad, r lateral

extent of the minernliza;ion may f•,,p1Qtr1whs 11-tust proftkes

both over the folWition and shoar alignmonfs were uogative.

CHANACTEWISTICS OF OHE

The visilale lateral extent or the minerali/ation is

very small. Disseminated sulphIdes nud thin ort, veins,

domtnantly pyrrhotite and minor chalcopyrile, or(air 1n

shearnd meta-ultrabaslcs. A minor dissominJLioo or pyrrhotlte

was noted in hard, dtoritio gnetss. The best ore :oimples

were collected on the dump.

ANALYSES

S)velmen No. lk1 Co Cu Care 5 M,

No.1-1)10a * o..13 0.07 0.61 25.2 12.0

(ore)

17(A)D9 . ** 0.04 /0.01 0.03 14.4 0.17 1.1 12.5

Commintontte
roCk

* enrried ont at FN N'sand ittly P068.


**Carrled ont at FN K)sand Marli 1968

NAME of examiner:

1)()NI: i'iii SPENT i ,•\ I I ort:

GrolcHiral of,

prospret nnd neighhonrhood;

about hours.
EM- losts ti E. Ovorwion
and party! nhont 2 hours.

EOH/8.November,
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LOCATION

Name. LOMTJERNexplorationshaft. Map unit P6. Air photograph
1-61 64-2927. Access:- with car alongthe Evje-Gautestadroad to
the big sand pit just beyond Aavesland,from here on foot in a SSE
directionfor approx.1.4 km. The shattlies at the easternend of
Lomtjern(driedup).

STATUS

A governmentholding.

HISTORY

Mentionedin "Beretningom Evje Nikkelverk1872-1897". The first
ownerewere A/S Evje Nikkelverk,taken over by RaffineringsverketA/S
in 1925. Both magnetometerwork (seeFig. 1) and drilling(Pig.2) wer•
carriedout in 1914. Four holeswere bored. Hole No. 1 found impregnation
but no ore. Hole No. 2 found ore at 12 m, 1.5 m of pure ore and aplite
holding2% Ni. Holes 3 and 4 provedto be barren.

Drillingwas taken up again in 1938 when 6 holeswere put down.
(SeeFig. 2 and below)

HOLE No. 1

Depth Ni Cu _S




15m 0 0.05 2.20 impregnatedgabbro
17m 0.18 0.05




5.51
21 m 0.15 0.05 5.5

t,n

UOLENo. 2


Depth Ni Cu S

7 ra 0.13 0.20 1.61 impregnatedgabbro
10 m 0.63 0.44 13.10 ore

HOLE No. 3





Depth Ni Cu S_




14 m 0.10 0.18 1.77 impregnatedgabbro
15 m 0.13 0.16 1.92 n 11

ROLENo.4
Barren.

HOLE Xo. 5

Ni Cu s




Denth

5 m 040 0.04 1.68 mica rich rock
7 m 0.05 0.08 5.51 „u"

HOLE No. 6





Depth Ni Cu




6 m 0.03 0.08 3.30 compressedgabbro
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Geophysicalvork vas carriedout by A/S SULPIDMALMin Aug. 1967
and furthervork vas done on frozenlakes in March 1968. The results
are combinedon "Electramagneticmap of Lomtjernin Aaveslandsheia,Evje,
Norvay"scale1:1'000.

The area vas mapped by Wiik in 1967 on a scaleof 1:15'000.
Mappingon a scaleof 1:5'000was carriedout by Nixonin 1968.

Un ublishedrecords

Mørch Olsen,H. Rapportover Aavitslandsheiensskjarp.
Sulfidmalmfiles. Evje-Ivelandfile 3.

GEOLOOICALSETTING

The Lamtjernexplorationshaftmeasuresroughly2 m x 5 m. It is
vater filledand its depth is estimatedat betingebout8 m.

Generallyspeakingthe shaft is situatedin an area of predominantly
amphiboliticrocks. The dominantrock type is a massive amphibolite.
This is invariablya smallto medium grainedgranularto granoblasticrock,
oftenvith a slightlinearstructure. /n the hand specimenhornblende
and plagioclaseseem to be the major minerals.

A thin sectionof the rock outcroppingat the actualpit shows
the textureto be xenamorphicgranular. Equantgrainsof freshvell
tvinnedplagioclase(Albite,Carlsbad,periclinetvins) separateirregular
aggregatesof hornblendein a stateof polygonizationand recrystallization.
Orthopyroxeneand clinopyroxeneare presentas minor constituents. the
plagioclaseis fresh,the hornblendein a state of recrystallization,this
is probablyrelatedto the conversionpyroxene amphibolevhich is
practicallycamplete.

The area aroundthe shaft is also rich in a fine grainedintrusive
granite.

8mall amountsof ultrabasicrocksvere confinedexclusivelyto
shear zonesand are highly shearedand veathered.

STRUCTURES

Aroundthe shaft the rocks when not shearedor alteredare quite
massiveand structuresare generallyåbsent. A daminantshearat the
prospectstrikes62° and dips 50° E.

CHARACTERISTICSOFORE

Massivepyrrhotitewas in visible outcropconfinedto the shearzone.
Minor disseminationsof pyrrhotite,chalcopyrite,andpyritewere noted.
The best ore samplesvere seen on the dumps,where pyrrhotiterich ore
and chalcopyriterich ore were abundant.
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A polishedsectionof massivepyrrhotitegave the following
minerals:

Est. % by Vol.

Pyrrhotite 68
Nnrcasite 12
Chalcopyrite 2
Pentlandite+ Violarite 1
Pyrite tr.
MMgnetite+ Ilmenite 1
Goethite 6
Ganguesilicates 10

This samplein hand specimenshowsmassivepyrrhotitewith
coarsepartingplanes. In polishedsectionchalcopyriteoccurs as blebs
often associatedwith grainsof gangue,and alteredpantlanditeoccurs
in exsolutionbladee in the pyrrhotite. Magnetiteand ilmeniteoccurin
ecatteredroundedgrainsand pyrite seemsto have developedin secondary
patcheswith mareasite.

ANALYSES






S ecimenNo. Ni Co Cu Fe




29.68 F6x 1.64 0.086 0.12 44.0 32.0

29.68F6bxx 0.11 0.011 0.12 13.0 1.9

29.68F6cx

x - ore sample

1.61 0.064 0.19 42.7 24.0

xx - impregnatedamphibolitehn.gebbro.

Analysescarriedout at FN K'sand 28.9.1968.

311444(
Name of examiner:

FN/hm Feb. 17, 1969.
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Flate

henit,iernY:y.plorationE7naft.
Photo teken looking in a 1W direction.
All the visible cons±stof a

fairlymassive emphibolite. To the loft
of tc ricture (red line) there is a shear
strike, 210, di-c69° :7j. The enphiboliteiu
this has beea c:hvertedinto a blach

lustronshornblendite.

7hoto 29.7.1963
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LomtjernExploratf.onShart.
Photo takeu lookiug in an ea„sterlydirection.
The red line indicatesu shear zone, strihe 60,
dip 50 SE, vhich coutainsmeta tyronite enG
massive pyrrhotite.



Plate

Photo 29.7.1363
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;T,/12.. 77eb0 12, 196.
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LOCATION.

BYTTINGSMYR. Map unit F6. Air photograph1- 61 64- 2927.
Lies abont 200 r seuthof on ton of a sLallhill. It can

iLhc, st reache,ivia Undelanc

S.:A.TUE

uevernnent

niE2TY

i:utet T.J.iL)..1±1LOri1. ,ære JVC canje:;ihnelverk,latrer
tai.,enover lryEaffinerinever 'entionedin Mörch Usen's 19111


reporton the eita in the Aavcrlfl,.c:, cre a.

nLOLOGICIY

The iit licg on tor ef r

dark n.raaive
dec is suLL niuolitessr

Laci-tthej. ;ne outcroTe
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STRUCTURE

Shearingis dominantand shearingandfoliationintersectionsmay be
importantas an ore control.

CRARACTERISTICSOF ORE

Massivepyrrhotiteand cluxpsofpyrrhotite/pyritearefoundon the dumps
but nonearefoundin outcrop.The ore seenin outcropis disseminated
impregnationsor pyrrhotiteandpyritein bothultrabasicandamphibolite.

ANALYSES


A. Merry(1897)

2.353%Ni 0.054%Cu

In MBrchOlsen's1914reportassaysarequotedas follovs:
Ni Cu

2.50 0.19
2.12 0.16
2.26 0.18

Analysescarriedoutat FN K'sanain September1968gavethe
follovingresults:

S cimenNo. Ni Co Cu Fe S
286876a 0.93 0.068 0.2 31 19.8 Pyrrhotitein ultrabasic
286876 0.40 0.031 0.46 20.4 8.7 Dissem.m. pyroxenite

4 hoursspentexaminingtheprospect.
Detailedmappingcarriedoutin the
generalarea.

r--

NAKEof examiner.	

FN/hm 18,1969.
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LOCATION


Name,LANOTJERNSKJERP. MapunitP6. Airphotograph1-6164-2927.
Access,- vithcar alongthe Evje-Gautestadroadto thebig sandpitjust
heyondAavesland,fromhereon footin • SSEdirectionforapproximate1y1.4 km..
Thepit liesnearthe northerntip of Langtjern,andabout170m NEd'the
Lomtjernprospect.

STATUS

A governmentholding.

HISTORY

MUtet12.5.1906.Originallyovnedby A/SEvjeNikkelverk.Mentioned
in MBrchOlsen's1914reporton thepitsin thisarea. Olsenwrites-
"Smalldiggingsin a veryveakimpregnationzone. Magnetometerreadings
aresmallanduneven. No furtherworkis justifiedhereat the present
time."

GEOLOGICALSETTING

The pitliesin fairlymassiveamphiboliteswhichoutcropquite
extensivelyto the immediatesouthandto the southvestandwest.
TO the eastand southeastareridgesof finegrainedgranite.Theprospect
pitmeasures6mx1mand is aboutlmdeep. Outcropsin theactualpit
arepoorbuta shearin amphibolitesis visibleon thewesternwallof the
pit (shear30/69E).

STRUCTURES


As mentionedabovea ahearis in thevesternva11of thepit. Foliation
in the amphibolitesto the immediatesouthis 205/90. Jointsin thepit
ranin tvo directions,thesebeing285/85and19/76.

1:24ARACTERISTICSGFORE

No orevas visiblein thepitso samplesweretakenfromthe dumps.
A fevlumpsof massivepyrrhotiteplussamepyritewereseen,alongwith
disseminatedpyrrhotite,chalcopyrite,andpyritein amphibolite.

AlIALY818


$ cimenNo. Ni Co Cu Pe
19.68F6 0.16 0.02 0.61. 12.7 3.9 impreg.amphib.
Analysiscarriedoutat FN K'sand,September1968.

UhNAMEof examiner.	

Feb.18,1969.
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LOCATION


Prospectpit on vest side of swampbetweenLangtjernand Store
Øygårdevn. Map unit F6. Air photographI 61 64-2927. Access- with
car along Evje-Gautestadroad to big sand pit just beyondAavesland,
from here on foot in a SSE directionfor approximately1.4 km to the
south end of Langtjern,over pegmatiteridgeto the east and down
into NW/SE runningawamp. The prospectlies about 40 m SE of amall lake
in this swamp.

STATUS

Nothingknown. Sulfidmalnhave been callingthis prospectVikstøl.
It now seems certainthat this name is not correct. It is possible
that this prospectis calledTellismyror Rusåsenin vhich case it is
a governmentholding.

HISTORY

Nothingknown.

GEOLOGICALSETTING

A mnallprospectpit in amphibolitein a predominantlyacid area.
The pit measuresapproximately5mx3mx2mdeep. The outcropein
the actualpit are of a medium grainedamphibolite,in part shearedand
in part slightlygranitized. To the-northof the pit are outcropsof fine
grainedgranitizedamphibolitewhich is intrudedby fine grainedgranite
vhich forms a ridge runningin a NNW/SSEdirection. Quite a lot of
materialon the dumps is pegmatiticand outcropeof pegmatiteoccurto
the west.

STRUCTURES


The generaltrend of the graniticrocks in this area is NW/BE.
Foliationin the amphiboliteat the pit is 54/50E. There is also
a emall shear zone in the pit that trends 360/10E.

CHARACTERISTICSOF ORE

The amount of sulphidesseen in actualouteropwas very limited.
In the accessibleoutcropesulphideswere noted at one place only,
theee being disseminatedchalcopyriteand pyrite in & very rusty sheared
amphibolite. One piece of massivepyrrhotitewas found on the dumps.

ANALYBES


S ecimenNo. Ni Co Cu Fe $

246816 1.58 0.07 0.35 49 32.5 massive ore from dump

Analysiscarriedout at FN K'sand,Sept. 1968.

FN/hm Feb. 15, 1969.

NAME of examiner:
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