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EVJE-IVELANDPROJECT

FALCONBRIDGE NIKKELVERK.AKTIESELSKAP CATALOGUENo. 	

LOCATION


SKRIPELANDprospectsituatedbesidethe road 150 m SE of Northern
Skripelandfarm (414m a.s.1.) in Ivelandkommune. In the north-eastern
part of map unit D12 on air photographNo. 1-61 64-2342. The farm is
reachedby car along a 3 km long road from Fossheim,a crossroad
1 km N of Birketveitin Iveland.

STATUB


"Anmeldt"(claimed)by A/S SULFIDMALMthe 20th December,1967.

HISTORY


The prospectis describedin H. Bjørlykke'sdiary (Dagbokfor arbeide
for A/S Raffineringsverket,Evje. Sommeren1940) and is brieflymentioned
by Tom F.B. Barth in NGU publication168a: "The nickeliferousIveland-Evje
amphiboliteand its relation." Frank Nixon carriedout regionalmapping
in the area in 1967 (seediary). Judgingby the weatheringof oreblocks
and by the overgrowththe pit was probablyblastedaroundthe turn
of the century.

GEOLOGICALSETTING

The prospectis situatedwithin a massif of meta-gabbro/massive
amphibolitecoincidingwith an aeromagneticanomalyhigh. It is situated
around700 m to the east of the Skripeland-Lilineamentand within a
heavilygranitizedpart of the basic massifwhere patchesof more or
less basic and massiverocks occur togetherwith hornblendegneisses
(seegeophysicalmap of Skripeland-Lilineamentin scale1:2'000and
geophysicalmap 2/electromagneticmap 1 from Ni prospectat Skripeland
in scale1:1'000). The prospectwhich is situatedin the cornerof a
meadow consistsof a 5 m long and 33 m wide open cut and a 33 x 3 m pit
filledwith trees and water. The depthof the latteris estimatedto
2 - 3 meters. The mineralizationis confinedto a wedge of massive
amphibolite,surroundedby hornblendegneiss. This rock is fine-medium
grainedand exhibitsan equigranulartexture. A thin sectionconsisted
mainly of hornblendeand plagioclase(labradorwith 57% An) in equal amounts.
Minor constituentswere hypersthene(3%),biotite (2%),Opaques (2%).
The textureis allotriomorphic.

The pyroxeneoccurs as kernelswithin the amphibole,and a few
remnantsof clinopyroxeneseem to be present. The plagioclasehas partly
bent lamellasand is slightlysericitized. Most of the opaquesare oxides.
The rock is classifiedas a meta-noriteor meta-hyperite. 25 m to the south
of the prospectis situateda 10 m wide dark gabbroicrock which has been
describedas a dyke of hyperiteor as a diabase. A thin sectionshows
it is a medium-grainedcataclasticmeta-hyperitewith mortar texture
containingapproximately50% of long and very bent plagioclaselaths (labrador),
20% hornblende,20% polygonizedgrainsof hyperstheneand augite/diopside
in equal amounts,5% actinolite,3% opaques (mainlyoxides)and carbonate,
spineland biotiteas accessories. Similarvarietiesof the basic intrusive
with high and irregularydistributedmagnetitecontentoccurfurther towards
the SE as well as near the northernfarm.



FALCONBRIDGE NIKKELVERK, AKTIESELSKAP

STRUCTURES


In the Skripelandarea the strikeof foliationsis dominantly
N-S with mainly steep dips to the east. In the environmentsof the
farms,however,the strike is very irregular,and E-W directionsare
very commonwith dips to the north from less than 300 up to 800 .

Near the prospectthe strikevaries from 3000 - 3350 and dips from
20° - 600 towardsNE.

Jointingis frequentat the pit with a major systemwith average
strike1900 and dip 800 - 85° to W. Minor systemshave strike105°
with dip 500 - 70°toS and strike285° and dip 700 to N. A flat
shearwith strikeapproximately190° and dip 12° to W seemsto contain
smallfragmentsof sulphidesand hence shouldbe youngerthan the
mineralization.

Sulphides,mainlypyrrhotiteoccur as more or less massivepods or
as fracturefillingsrelatedto the jointingatthe prospect(seeFig. 1

It can be mentionedthat the
the EM surveyhas a strikenearly
The intersectionline betweenthe
a plunge of 60° in direction203°
to the conductor.

longestconductoroutlinedby
parallelto the major joint system.
joints190°/820 - 105°/60°gives
which also is practicallyparallel

CHARACTERISTICSOF ORE

Most of the weatheredore sampleson the dtmtpsconsistof massive
sulphides(pyrrhotite,pyrite,minor chalcopyrite),but some of disseminated
sulphidesas well. Magnetitewas noticedin most of the samplesas well
as in outcropsin and near the pit where it occurstogetherwith sulphides
and also in irregulardistributionin barren rock.

Sulphidemineralizationwhich is tectonicallycontrolled,is visible
only in the rock-wallsof the pit. A polishedsectionof a pyrrhotite-
rich sampletaken from the dumps contained:

Pyrrhotite .= 60%
Marcasite = 2%
Chalcopyrite = 2%
Pentlandite accessory
Magnetite+ Ilmenite = 5%
Ganguesilicates = 30%

The massivepyrrhotiteis to some extentalteredto marcasite,mainly
along fractures. Chalcopyriteoccurs as individualgrains and as
fracturefillingsin silicates,oxydes and in a few cases in pyrrhotite.
Magnetiteand ilmenitewith averagegrain size of 0.3 mm (anhedral)seem
to be replacedby sulphides. Some grains are intersectedby veins
of chalcopyriteand pyrrhotite. Pentlanditeoccursas scattered
exsolutionlaths or blades in the pyrrhotiteparallelto its parting
planes. Maximumlengthis 0.08mm and the average= 0.03 mm. This
showsthat the sulphidefluid was very poor in nickelwhich is also
confirmedby chemicalassays.
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ANALYSES









Cu Ni S-Sch




SpecimenNo. Ni Co Cu Fe S Ni Co Ni

10D12






Smnplefromdumpswith

disseninatedaulphides 0.07 0.02 0,10 13.1 1.8 1.43 3.5 214.25

11a/68- D12a






Weatheredsamplefromdumps
ofmassivesulphides 0.88 0.16 0.19 47.231.4 0.2165.5 36.0

11b/68- D12a






Sampleof massiveamphibolitefrom

dumpswithdissaminatedpyrrhotite0.086 0.0140.08117.5 2.9 0.94 9.0 31.0

Theassayswerecarriedoutat FN K'sandin FebruaryandSeptember1968.

NAMEof examiner: OtAidiAL__

WORKDONEANDTIMESPENTin examination:

Geologicalinvestigationof
prospectandneighbourhood:
abouthalfa day.
Geophysicalworkwith assistants:

days.

E0v/hm14thFebruary,1969
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EVJE-IVELAND PROJECT

FALCONISKIDGE NIKKELVINK. AKTIESELSKAP CATALOCHE No. 	

LOCATION

Prospect ca. 800 m NE or northend Litjern in "Iveland


Kommune". No Specific name. On soathern border of map unit 1)9,

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

prospeot consists of a small open cut and pit. It is reached

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

E of Litjern, a footpath is followed in a northerly dirvotion

along a stream for 300 m to a little swamp. After croshIng the

stream, the path first follows the swamp in a NNW directlon

thon turns N along a narrow, steep valley for about 400 m.

STATUS 


"Anmeldt" (claimed) by A/S SULFIDMALM in Novembor 1967,

HISTORY

Little is known about the history of this prospect.

The place was probably opened up about 50 years ago judging

by the overgrowth and general appearance of the rock face

and pit. It was shown to V.H. Wiik by Orest Landsvork in

July 1967,

GEOLOGICAL SETTING

Generally speaking, the proepect is situated in the

Litjern zone on tho weat aide of the center of the Iveland-

Evje mnphibollte oomplex. The Litjern zone of dominantly

amphibolitic rocks change$ in flaortherly direction into

hornblende gneiss and dioritic gneiss, and the prospect ts

actually within a few hUndred meters of thts area of mixed

gneisses.

The rock exposed at the prospect is dioritio gneies

and shepred meta-ultrabasios. The latter are referred to

as meta-pyroxunite,but on aocount of ahearing and weathering

there is a wide range of alteration products. One sample

was identified by V.H. Wiik as cummingtonite rock in the

Lab. (cf. ANALYSES).

The pit below the 3 myhigh rock face ls 2 x 1.5 m nnd

abont 1 m deep. There are outcrops,of amphibolite under n

large sheet of pegmatite,-about 30 m to the N and ho m to the

E of tho pit. Pegmatites are very numorous in the neighbour-

hood. Detailed geological observations are-recorded on Fig.1

and Plates I & II,
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FALCONBRIDGE NIKKELVORK. AKTIESELSKAP

STRUCTURES

Locallx, the strike of the foliatioLvaries from

1850 to 217 , and tho dip is at 80 to 8f to W or NW.

Shearina parallel to fol:ation planes wet noted. The

prospect lies 250 m west of a conspicuou: structural

feature (strike 100) observed on air pholographs. A shear

in tho meta-ultrabastes at the prospoct trikom 150°-155°

and dlps at 650 to SW. -he alignmont of thls shear can ho

noticed in the terratn over a distance oi nt leaht 200 m.

The lutersection or the SSE-strikini shear with a

certain horizon in the country rock, or Itoar parallel to

the foltation, controls ,Alemineralizati(n. Since the

tntersection is a steeply plungina linea: fenture, the

rosulting nore body" has a long, cylindrical or pipe-ltke

shapo with a very small diametor. The l;ck of lateral

extont of the mineralizarion may oxplain why EM-tost proftl.os

both over tho follation and shear atignmints woro negativc.

CUARACTERTSTICS OF ORE

' The visible lateral extent of tho minerallzation is

very small. Disseminated sulphides and lhin ore velns,

domtnantly pyrrhotite and minor chalcopyrite, occur in

sheared meta-ultrabasics. A minor disseminatton of pyrrhotite

was noted in hard, dioritle gneiss. Tho bost orc samplos

were collected on the dump.

ANALYSES

S colMen No. Ni 06 Cu Fe $ Ca M

No.1-D10a * o.13 0.07 0.61 25.2 12,0

I (ore)

17(A)D9 ' ** 0.04 L0.01 0.03 14.4 0.17 1.1 12.5

Cuffimingtonite
rock

* Carried out at FN K'sand July 1968.


**Carrled out at FN K'sand March 1968

17 
NAME of oxaminer: It7'
. .

WORK DONE AND TIME SPENT in examlnattoni

Goolgical invostigation of,
prospect and neighhourhood;
about 6 hours.
FM- tosts with E. Overwion
and partyi abont 2 hours.

EGH/8,,November, 1968,
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LITJERN-SKRIPELANDZONES. (E.0.)

Introduction

During1968detailedmappingwas carriedout alongthiszoneoverapproximately
8 km. Dr. E.G.Baldemanncoveredthe northernpartandthe writerthe
southernpartincludingthemap sheetsD 10, D 11 andto someextentE llo,Ellå
andE 12 d. Thischaptervillonlydealwiththe southernpart. No detaileå
map is drawnframthisarea,andthe observationsmadeon the followingblownup
airphotographsin scale1:5'0002340,2342,2439,2441areplottedon the
regionalgeologicalmap of the Evje-Ivelandarea(scale1:25'000).

TheN-Strendingsonevasknownto parallelan aeramagneticanomalyhighin the
southernareaco-insidingwithmaasivebasicrocksto the eastandto carry
severalbodiesof meta-ultrabasicrocks. A tewknownnickelprospectsars
situstedin or closeto the alignmentas well It vas decidedto carry
outa moredetailedinvestigationof the zonesinceit was regardedas potential
groundformineralizations.In the southernareasometraverseswereextended
gp to 2 km eastof the zoneto get a betterknowledgeof the broadmag anomely
andtherelationshipto theknownbasicintrusivesin the Tortveit Møllandarea.

General eolo

Themainrooktypesco-insidingviththemag highoverthe highgroundat
Skripeland,SolheiaandRostadbeiaarevariousvarietiesof basicrockssuchas
meta-gabbroandmassiveandfoliatedemphibolites.The anamalyis to the BE
boundedby theTortveitNE shearsone,to the S by acidgneissesin the
lovercountryN of Grossvannandto theW by the Litjern-Skripelandsone.
Thelatterzoneis coveredby a mag low,andthemagneticgradientframthe
mag highjustN of Skripelandfarmis 1100 overa distanceof 300m.

WithintheN-Sstrikingzonethe dominantrocksconsistof foliateddioritic
gneissesandhornblendegneissesas wellas moreor lesafoliatedamphibolites.
Strikeof foliationis betweenN-S andli30°E or nearlyparallelto thm magnetic
trend,whiledipsareverticalor steep- mainlyto the east. Steeplydipping
jointsandminorshearsvithstrikesbetweenNNWandNNEwereobserved.

Framfieldobservationsit can,therefore,be statedthatthe southernpextof
the depressionor valleycalledthe Litjern-Skripelandzoneis causedby more
acidandtectonizedgneissescomparedto themoremassiveandbasicrocksof
igneousoriginto the eastwhichalsocontaina fairamoumSof magnetitegiving
riseto a dominantmag high. Ftamthe regionslgeologicalmap one seesthat
the rocksto theweatmainlyconsistof amphiboliteswhichsurelyaremore
resistentto erosionthanthemoreacidgneissessituatedalongthe zonm.

Briefrockdescrition

Fbra morethoroughdescriptionit is referredto "Descriptionof rocktypes
anda briefnoteon the geologicalhistoryof the area"by F. Nixon Jan.1970.

lhe followingrocktypeswereencounteredduringthemapping:

- cont'd-
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12 granitic/pegmatiticveins
Dykes 11 quartz-feldeparveinsvith hornblende/biotite
and 10 meta-dolerites
vwins. 9 ultramafics

Massifs 8 pegmatite(daminant)
and 7 granite
bodies 6 meta-ultrabasice
(mainlymassive) 5 hornblendedioriticrock

4 gabbro/meta-gabbro/massiveamphibolite(dominant)

Foliated 3 amphibolite(daminant)
rocks 2 hornblendegneiss (daminant)

1 dioriticgneise (daminant)

1 and 2. Dioritic eiss and hornblende neiss

Tbese usuallywell foliatedgneissesare nainly confinedto the
Li-Skripelandzone and are believedto belongto a basementcomplexinto
which the banic rocks intruded. Hornblendeand biotiteare oftenpresent
in the dioriticgneise and may cause banding. When the hornblendecontent
becomeehigh,the rock is calledhornblendegneise.
However,similargneissesare mapped within areaswhere granitizationhas
taken place,and here the hornblendegneies especial1yseemsto be an alteration
productof amphibolite(to axamplethe Skripelandfarm vicinity).

Am hibolite(foliated)

Like eleewherein the Evie-Ivelandarea folistedamphibolitessurrounds
the more massivemeta-gabbroicrocks In this case the amphibolite
obviouslyis a metamorphicand foliatedgabbrowhich in thisparticular
area encirclesthe massif situatednear Skripeland.
Amphiboliteoccuras concordantbands amongthe gneissesas well and is
in these casesprobablya constituentof an older gneiss complex,like in the
main Skripeland-Lizone.

Gabbro/meta,abbromassive wn hibolite

This group of igneousrockswith differenttexturemake up a daminentpert of
the bedrockmapped east of the zone. Theymay togetherwith foliatedamphibolite
form juat a part of an extensivewassif which probablyonce coveredmost of
the centralamphibolitecamplextoday approximatelyboundedby a line
Tortveit-Eptevann-Vatne-Birkeland-Vaanne-LandAs-Solberg-Gaudestad-Tortveit
and only containinglocal inclusioneor wedges of the basal gneissesas well as
heavilygranitizedand tectonizedbasic rocks. This is partlypostulatedby
T. Barth,but todaywe have evidencesof youngerintruzionsas well as
suggestedby H. Bjørlykke.

On1y a very emallpart of the intrusivebeing delt with here is mapped as gabbro.
Most of it is convertedto meta-gabbroand zmphibolite. In the hille N of
Skripelandfarmthere are situatedoutcropsof fairlyfreshgabbro.
Patchesof a similarrock can also be seen among hornblendegneissesbetween
the farm and the prospectto the S of it as describedin the Catelogusof
prospectdescriptions(Skripeland).

- cont 'd -
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One varietyof • fairlyfreshgabbroicrockis a verymagnetic,derkand
mediumto coarsegrainedroakwithmassivetexture.Therockvhichsanetimes
becomesfoliated,seemslocallyto passintohornblendegneiss(granitisation).
Eventhoughit oftenlookscomparativelyfresh,itmay notnecessarily
representa youngerintrusivephaseintothebasiccomplexbut justa
specialvarietyof the intrusive.A samplecollected25m S of Skripeland
prospectpitcontainedapproximately50%of labradorfaldaparlathe,20%
of hyperstheneandaugiteinequalamounts,20%hornblende,5% actinolite,
3% opaques(mainlyoxides)andcarbonate,spinelandbiotiteas accessories.
Hencetherockcouldbe classifiedas a meta-byperite.

The daminantvarietyof thebasicintrusiveis a fineto mediumgrained
rockvithmassiveandscaetimessugarycharactercontainingapproximately50%
plagioclase.It has an allotrio•orphictextureandthinsectionsshovfran
25%to nilof augite+ hyperethene,thepyroxenesmainlyoccurringas kernels
vitbinamphibole.Theoriginalcampositionmusthavebeenthatof a
norite-hyperite.Whenfoliationdevelopsin thisrock,it passesinto
amphibolite.

Withinsomelocalitiesthe fineto medium,grainedmassiverockgetslighter
becauseof increasingcontentof feldeparandalsoquartz.Alternating
zonesof lightanddarkcolourwithvidthsframonecm to tenthsof om give
one an impressionof primarylayering.However,smallveineof quartzand
feldsparareseento branchout discordantframlighter"løyers"andinto
darkerones. Thisstructurevhichespeciallyhasbeenrecognizedin the
hillslopesN of the farmandalongthe roadto the southseemsto be caused
by secondaryprocessesandmay be relatedto latergranitization.

In somelocalitiesthemassivevarietieshavea highcontentof biotiteand
samechlorite.Forinstancean outcropby a carttrack350m N-WWof the farm
vhichcarries3 - 10%of dissaminatedpyrrhotite,containearound50% andesine
feldepar,30%actinolite+ hornblende,15%biotiteandminorchlorite
andaugite. Ithas nowa dioriticcomposition,butobviouslyrepresentsan
alteredphaseof theoriginalnorite-hyperite.

Thetransitionagainstwellfoliatedgneissesis not sharp. Usuallythe meta,
gabbroicmassifpassesintomassiveandso foliatedamphibolitebeforeone
meetshornblendegneissanddioriticgneiss. It is impossibleto locatethe
exactpositioncfthecontact.

Exceptframtheknowmsulphidemineralizationnearthe Skripelandfarmonly
insignificantamountsof sulphides,reletedto thebasicintrusive,nere
recognized.Magnetiteis themainopaquemineral.

5. Hornblendedimiticrock

Therockwhichhasonlybeennoticedat a fewlocalities,ismainlycoarse-
grainedandismassiveor slightlyfoliated.Itmay •xhibita lineartexture
causedby a parallelorientationof the femicconstituent,and it seemsto be
associatedto massiveor foliatedamphiboliteor hornblendegneiss.

Froma fairlylargeexposureof thisrockjustN of the roadin Støledalen
sane350m E-SEof the famousberylbearingpegmatitequary,V.H.Wiik reportsa
"darkmed.grainedamphiboliticgneisewithgoodschistosity".A thin section
descriptionby Wiikdeterminesthe rockas a "metamorphicplagioclase-hornblande
rock"whichcontains40%andesinefeldsparand4o- 50%of commonhornblende
grainsthe "aggregatein clustersof considerablesize"(1- 4 em).

- cont'd-



Similarrocksarereportedtraathe1¥11andandBirkelandareaandmightbe
whatT. Barthdescribedas hornblendegabbroor evjite. Itsmodeof originis
obscure,but it has neverbeenobservedas a hostroekforsulphides.

6. Meta-ultrabatice

Fiverelativelyamallbodiesof ultrabasiccampositionhavebeenlocatedof
which3 aresituatedin or closeto the Skripeland-Lisoneand2 approximately
600m to the eastof it. E.O.Haldemannhasmappedseveralsimilarbodies
alongthecontinuationof the soneto the north.
Themineralcompositionvariesfromoneoccurrenceto theotherandoftenwithin
the sameone (seealso: "Ultrabasicrocksof the Iveland-Evjearea",Febr.1968
hy V.H.Wiik). Severalof thesebodiesconsistof aggregatesof amphiboles,
hornblendebeinga majorconatituent.Theyarecloseto hornblenditesin
compositionandprobablyrepresentalteredpyroxenites.A fevcontain
locallyminoramountsof feldspar.

A amallmagnetiterichbodysituatedby the Støledalenroadsome600 m ESE of the
largepegmatitequarrycontainsa fairamountofolivineand serpentineand
representsa meta-peridotite.One samplecontained0.11%Ri. Thesupposed
sizeof thebodyis 30m x 70m.

Thelargestoccurrencemappedin thisareais aituatednearsameswamps300m SE
of the desertedfarmof Aamdal. Surroundedmainlyby weaklyshearedamphibolite
vithminordisseminationofarriteandby pegmatitesthisbodyis approximately
70m x 100m large. Themassiveandmedium-graineddarkgreenrockconsista
mainlyof hyperatheneandaugitein equalamountsvithvariableamountsof
hornblendeplus5% of spinelandopaques.Of the latterpyritemakesup I.
minorpartas amalldisseminatedgrainsscatteredthroughoutthe rock.
Themeta-pyroxenitecontainslocal1yminoramountsof feldspar,andseemsto
be situatedconcordantwithin,theamphibolites.

It is not clearwhetherthemeta-ultrabasicerepresentbasicsegregations
vithinthe amphibolitescomparableto thosewithintheMpalandbasicmassif. The
apparentrelationshipto the Skripeland-Iisonefora numberof themsuggeets
thattheyareatructurallycontrolledandvaaintrudedat a laterstage.
Noneof themhavebeenseento containsignificantamountsof sulphidesin
thisarea.

and8. GraniteandPe atite.

Onlya fewouteropsof fineto medium-grainedredgranitehavebeenmapped,
whiletheyoungerpegmatiteis an ubiquitousrockespeciallyin thenorthern
part. Hereon the highergroundpegmatitesoccuras undulatingandnearlyflet-
lyingsheetscuttingthe foliatedamphibolitesandgneisses.In thisbil1y
terraintheyareoftensituatedon thetop ofthe hills,now cuthy the valleys.
Thelargestsheetin thisareaprobab1yhadan continuousextensionof 1200m
in the E-Wdirection.Sameof thepegmatiteearesituatedconcordantamongst
the surroundingrocks.

9 - 12. ke rocksandveins.

A verticaldyke,15 om wide,of ultramaticcomposition(meta-pyroxenite)intersects
mete-gabbroicrocks500m NW of Skripelandfarm.
Fine-graineddarkdykes(meta-dolerites),somecm to onem wide,interseats
massivebasicrocksas wellas gneisses.Thesteeplydipping dykeswhich strike
2800- 315°and a few200and 145°seemto followthe structuralpatternof the area.

- cont'd -
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Fine-grainedN-S strikingdykeeof "massiveamphiboliterarealsoseen.
Irregularconcordantas wellas discordantlightto greycolouredquartz-
feldsparveinsanddykeswithvariableamountof hornblendeandbiotiteare
•eenamongthe gneisees,amphiboliteandmeta-gabbroicrocksandalso
intersecta dykeof "massiveamphibolite".Theyrepresenttogetherwith
moregraniticveinsobservedwithinthegneisses,partof the granitization
processesof the area,vhichtookplaceafterthe intrusionof the
norite-hyperite.

Structures


Generalstrikeof foliationwithinthe Bkripeland-Lizoneandelsewhereis
N-Sto 11-30°E vithsteepdips,mainlyto the east. Localvariations
(flexures)occurnearstructurealignments.

The structurein themeta-gabbroicrockN of Skripelandfarmwhichresembles
layeringhasa moreE-W etrikeas wellwithmoderatedipsto thenorth.
N-S foliationor shearingseemeto be superimposedon thisstructure.

Trantheair-photographsstrongalignmentsappearon the directionW 25°- 500.N
as wellas NE - SW,E-W andN-Sto N - 30E,of whichthe lattermainlyoccur
withinthe zontalreadydescribed.In the fieldmostof thesealignmentsappear
as elongatedmiamps.Theymusthavebeenactiveat a relativelylatestage
sincetheercutthroughpegmatites.Flexurestructuresmentionedaboveindicate
thathorisontalmovementshavetakenplacealongsomeof them.
Thelocaljointsystemfollowsthe samedirections,as do observedehears.
Lineation(4observations)withinthe foliatedrocksplumges300towards
N 15°E, 70°towaxdsS 300- 350W (2points)and 50°towardsN 600W.
Foldaxis(2observetione)plunge70°towardsS 5° W and80°towardeS - 45°W.

Mineralization


The onlysulphideoccurrencewithinthe areawhereanyblastingof importance
hasbeencarriedoutis the Skripelandprospectsituated150m SE of the
northernmostfarmwiththe Bamename. Sulphides,mainlypyrrhotite,occuras more
or leesmassivepodsor as fracturefillinGsrelatedto the jointingwithin
a wedgeofmassiveamphiboliteor meta-gabbroicrocksurroundedby hornblende
gneies. A sampleof massivesulphidesfromthe dumpewas foundto carry
0.88%Ni - 0.19%Cu - 0.16%Co - 47.2%Fe - 31.4%S. The ratio(S-Sch):Ni
for3 samplesvariedbetween24.25and 36.0(seeprospectdescription).

Minorsulphideswereobservedat samelocalitiesas poordisseminationor accessorief
withinvariousrocktypes: gneisses,amphibolitesas wellas meta-gabbroicand
meta-ultrabasicrocks. Outof 11 regiateredlocalitiesexcludingSkripeland
prospectpit4 are in foliatedrockealongthe Li-Skripelandsoneand 2 in
massivealteredgabbroicrockwithin200m distanceframit. At 3 otherlocalities
the sulphidesareconfinedto shearedamphiboliteand dioriticgneiss.

Thecontentof eulphidesof whichpyriteisby farthe dominantmineral,has not
beenobservedto exceed5% exceptfromtwolocalities500m (sample10/68- D12a)
and350m (sample19/68- 1)12a)N-nwof Skripelandfarmrespectivelywherethe
contentlocallyis up to 10%:500m W-NWofthe farm,by a caxttrack,a shot
hasbeenblastedin a smalloutcropof gnetesonly30m W of the contactof the
meta-gebbroicmassif. Therockcontainslocally5 - 10%of pyrrhotiteand minor
chalcopyriteas disseminations.
3 0 m W-NWof the farmalsoby a carttrack,an outcropof alteredmeta-gabbroic
rockalreadydescrbed containsup to 10%of finedisseminatedpyrrhotite.
Theactinolite- biotiterichmassiverockis situatedabott100m E of the
supposedgneiescontact.A thinsectionshowsthatthepyrrhotiteis
connectedto biotiteandactinolite- hornblende.
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A nearbyoutcropof a aimilarrockrichinmagnetiteis intersectedby verticalfeldeparrichveins,2 - 4 cm wide,whichcarryminoramountsof pyriteandpyrrhotite.
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11b/68- 012a





Massiveamphibolitewith
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Skripelandprospect 0.086 0.014 .081 j17.2 2.9 0.94 9.0 31.0
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Dioriticgneisswithdissem.
sulphides






500m W-NWof SkripelandfarmN. 0.02 0.01 0.03 8.2 3.61,5 2.0 180.0

19/68- D12a







Metflabbroicrockwithdissem.
pyrrhotite







350m W-NWof SkripelandfaraN. 0.01 0.01 0.09 13.0 3.140.09 1.0 ,340.0

The assayswerecarriedout at FN K,sandin FebruaryandSeptember1968

Thetwo lattersamplesshowa complete1ydifferentNi:Coand (B-Sch):NiratiothensamplesfromSkripelandprospectandseemto representa differenttypeof minerelisationwhichis nctof economicinterest.

Themeta-pyroxenite300m SE of Aamdalfarmwhichismalnlysurroundedbyslightlyehearedamphibolitecontainingup to a fewpercent of pyriteis alreadydescribed.An outeropof massiveemphibolite350m SW of Støledelenfarmcontaineup to 5% of disseminatedpyrite.

In the writersopinionit is likel)'thatthe sulphidesrecordedwithinbasicandultrabasicintrusivesduringthemapping(includingSkripelandmrospect)areof secondaryoriginor representremobilizedsulphides.Thesulphurto nickelratioin theanalysedsamplesis high. Eventhemineralizationat the Bkripelandprospectseemsto have• ratiowhichmakesitof dubiouseconomicinterest.

It shouldbe mentionedthatfourEM traverses(60m connectioncable)with 120mintervalsto the weetof Skripelandfarmacrossthe contactof themeta-gabbroicmassifwerenegative(seegeophysicalmap framSkripeland-Lilineamentin Ivelandin 1968).
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LITJERN-SKRIPELANDZONE S. (E.0.)

Introduction


During1968 detailedmappingwas carriedout alongthis zone over approximately
8 km. Dr. E.G. Haldemanncoveredthe northernpart and the writerthe
southernpart includingthe map sheetsD 10, D 11 and to some extentE 11c, Elld
and E 12 d. This chapterwill only deal with the southernpart. No detailed
map is drawnfrom this area, and the observationsmade on the followingblown up
air photographsin scale1:5'0002340, 2342, 2439,2441 are plottedon the
regionalgeologicalmap of the Evje-Ivelandarea (scale1:25'000).

The N-S trendingzone was knownto parallelan aeromagneticanomalyhigh in the
southernarea co-insidingwith massivebasic rocksto the east and to carry
severalbodiesof meta-ultrabasicrocks. A few known nickelprospectsare
situatedin or closeto the alignmentas well. It was decidedto carry
out a more detailedinvestigationof the zone since it was regardedas potential
ground for mineralizations.In the southernarea sometraverseswere extended
up to 2 km east of the zone to get a better knowledgeof the broadmag anomaly
and the relationshipto the known basic intrusivesin the Tortveit- Mcaland area.

General eolo

The main rocktypes co-insidingwith the mag high over the high groundat
Skripeland,Solheiaand Rostadheiaare variousvarietiesof basic rocks such as
meta-gabbroand massiveand foliatedamphibolites. The anomalyis to the SE
boundedby the TortveitNE shear zone,to the S by acid gneissesin the
lower countryN of Grossvannand to the W by the Litjern-Skripelandzone.
The latter zone is coveredby a mag low, and the magneticgradientfrom the
mag high just N of Skripelandfarm is 1100 over a distanceof 300 m.

Withinthe N-S strikingzone the dominantrocks consistof foliateddioritic
gneissesand hornblendegneissesas well as more or less foliatedamphibolites.
Strikeof foliationis betweenN-S and N 30° E or nearlyparallelto the magnetic
trend,while dips are verticalor steep- mainlyto the east. Steeplydipping
joints and minor shearswith strikesbetweenNNW and NNE were observed.

From fieldobservationsit can,therefore,be statedthat the southernpart of
the depression or valleycalledthe Litjern-Skripelandzone is causedby more
acid and tectonizedgneissescomparedto the more massiveand basic rocks of
igneousoriginto the east which also containa fair amountof magnetite giving
rise to a dominantmag high. From the regionalgeologicalmap one sees that
the rocks to the west mainly consistof amphiboliteswhich surelyare more
resistantto erosionthan the more acid gneissessituatedalong the zone.

Brief rock descrition

For a more thoroughdescriptionit is referredto "Descriptionof rock types
and a brief note on the geologicalhistoryof the area"by F. Nixon,Jan. 1970.

The followingrock types were encounteredduringthe mapping:
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12 granitic/pegmatiticveins
Dykes 11 quartz-feldsparveinswith hornblende/biotite
and 10 meta-dolerites
veins. 9 ultramafics

Massifs
and
bodies
(mainlymassive)

8 pegmatite(dominant)
7 granite
6 meta-ultrabasics
5 hornblendedioriticrock
4 gabbro/meta-gabbro/massiveamphibolite(dominant)

Foliated 3 amphibolite(dominant)
rocks 2 hornblendegneiss (dominant)

1 dioriticgneiss (dominant)

1 and 2. Dioriticgneissand hornblende neiss

These usuallywell foliatedgneissesare mainly confinedto the
Li-Skripelandzone and are believedto belongto a basementcomplexinto
which the basic rocks intruded. Hornblendeand biotiteare oftenpresent
in the dioriticgneissand may causebanding. When the hornblendecontent
becomeshigh,the rock is calledhornblendegneiss.
However,similargneissesare mapped within areaswhere granitizationhas
taken place,and here the hornblendegneiss especiallyseemsto be an alteration
productof amphibolite(to examplethe Skripelandfarm vicinity).

Am hibolite(foliated)

Like elsewherein the Evje-Ivelandarea foliatedamphibolitessurrounds
the more massivemeta-gabbroicrocks. In this casethe amphibolite
obviouslyis a metamorphicand foliatedgabbrowhich in this particular
area encirclesthe massif situatednear Skripeland.
Amphiboliteoccur as concordantbands smongthe gneissesas well and is
in these casesprobablya constituentof an older gneiss complex,like in the
main Skripeland-Lizone.

Gabbro/meta-abbro/massiveam hibolite

This group of igneousrockswith differenttexturemake up a dominantpart of
the bedrockmapped east of the zone. They may togetherwith foliatedamphibolite
form just a part of an extensivemassif which probablyonce coveredmost of
the centralamphibolitecomplextoday approximatelyboundedby a line
Tortveit-Eptevann-Vatne-Birkeland-Vaanne-Landås-Solberg-Gaudestad-Tortveit
and only containinglocal inclusionsor wedges of the basal gneissesas well as
heavilygranitizedand tectonizedbasic rocks. This is partlypostulatedby
T. Barth,but today we have evidencesof youngerintrusionsas well as
suggestedby H. Bjørlykke.

Only a very smallpart of the intrusivebeing delt with here is mapped as gabbro.
Most of it is convertedto meta-gabbroand amphibolite. In the hills N of
Skripelandfarm there are situatedoutcropsof fairlyfreshgabbro.
Patchesof a similarrock can also be seen amonghornblendegneissesbetween
the farm and the prospectto the S of it as describedin the Catalogueof
prospectdescriptions(Skripeland).
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One varietyof a fairlyfreshgabbroicrock is a verymagnetic,dark and
medium to coarsegrainedrock with massivetexture. The rock which sometimes
becomes foliated,seemslocallyto pass into hornblendegneiss (granitization).
Even though it oftenlooks comparativelyfresh,it may not necessarily
representa youngerintrusivephase into the basic complexbut just a
specialvarietyof the intrusive. A samplecollected25 m S of Skripeland
prospectpit containedapproximately50% of labradorfeldsparlaths, 20%
of hyperstheneand augitein equal amounts,20% hornblende,5% actinolite,
3% opaques (mainlyoxides)and carbonate,spineland biotiteas accessories.
Hencethe rock couldbe classifiedas a meta-hyperite.

The dominantvarietyof the basic intrusiveis a fineto medium grained
rock with massiveand sometimessugarycharactercontainingapproximately50%
plagioclase. It has an allotriomorphictexture and thin sectionsshow from
25% to nil of augite+ hypersthene,the pyroxenesmainly occurringas kernels
within amphibole. The originalcompositionmust have been that of a
norite-hyperite.When foliationdevelopsin this rock, it passes into
amphibolite.

Within some localitiesthe fine to medium-grainedmassiverock gets lighter
becauseof increasingcontentof feldsparand also quartz. Alternating
zonesof light and dark colourwith widths from one cm to tenths of cm give
one an impressionof primarylayering. However,smallveins of quartz and
feldsparare seen to branchout discordantfrom lighter"layers"and into
darkerones. This structurewhich especiallyhas been recognizedin the
hill slopesN of the farm and alongthe road to the south seemsto be caused
by secondaryprocessesand may be relatedto later granitization.

In some localitiesthe massivevarietieshave a high contentof biotite and
some chlorite. For instancean outcropby a caxt track350 m N-NW of the farm
which carries3 - 10% of disseminatedpyrrhotite,containsaround50% andesine
feldspar,30% actinolite+ hornblende,15% biotiteand minor chlorite
and augite. It has now a dioriticcomposition,but obviouslyrepresentsan
alteredphase of the originalnorite-hyperite.

The transitionagainstwell foliatedgneissesis not sharp. Usuallythe meta-
gabbroicmassif passesintomassive and so foliatedamphibolitebefore one
meets hornblendegneissand dioriticgneiss. It is impossibleto locate the
exactpositioncfthe contact.

Except from the known sulphidemineralizationnear the Skripelandfarm only
insignificantamountsof sulphides,relatedto the basic intrusive,were
recognized. Magnetiteis the main opaquemineral.

5. Hornblendedioriticrock

The rock which has only been noticedat a few localities,is mainly coarse-
grainedand is massiveor slightlyfoliated. It may exhibita lineartexture
causedby a parallelorientationof the femic constituent,and it seems to be
associatedto massiveor foliatedamphiboliteor hornblendegneiss.

From a fairlylarge exposureof this rock just N of the road in Støledalen
some 350 m E-SE of the famousberyl bearingpegmatitequary,V.H. Wiik reportsa
"darkmed. grainedamphiboliticgneisswith good schistosity".A thin section
descriptionby Wiik deterninesthe rock as a "metamorphicplagioclase-hornblende
rock"which contains40% andesinefeldsparand 40 - 50%of commonhornblende
grainsthe "aggregatein clustersof considerablesize" (1 - 4 cm).
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Similarrocksare reportedfromthe Møllandand Birkelandarea and might be
what T. Barth describedas hornblendegabbroor evjite. Its mode of origin is
obscure,but it has neverbeen observedas a host rock for sulphides.

6. Meta-ultrabasics

Five relativelysmallbodiesof ultrabasiccompositionhave been located of
which 3 are situatedin or closeto the Skripeland-Lizone and 2 approximately
600m to the east of it. E.G. Haldemannhas mapped severalsimilarbodies
alongthe continuationof the zone to the north.
The mineral compositionvariesfrom one occurrenceto the other and often within
the same one (seealso: "Ultrabasicrocks of the Iveland-Evjearea",Febr. 1968
by V.H. Wiik). Severalof these bodies consistof aggregatesof amphiboles,
hornblendebeing a major constituent. They are closeto hornblenditesin
compositionand probablyrepresentalteredpyroxenites. A few contain
locallyminor amountsof feldspar.

A smallmagnetiterich body situatedby the Støledalenroad some 600m ESE of the
largepegmatitequarrycontainsa fair amount ofclivineand serpentineand
representsa meta-peridotite.One samplecontained0.11%Ni. The supposed
size of the body is 30 m x 70 m.

The largestoccurrencemapped in this area is situatednear some swamps 300 m SE
of the desertedfarm of Aamdal. Surroundedmainly by weakly shearedamphibolite
with minor disseminationofIyriteand by pegmatitesthis body is approximately
70 m x 100 m large. The massive and medium-graineddark green rock consists
mainly of hyperstheneand augitein equal amountswith variableamounts of
hornblendeplus 5% of spineland opaques. Of the latterpyritemakes up a
minor part as smalldisseminatedgrains scatteredthroughoutthe rock.
The meta-pyroxenitecontainslocallyminor amountsof feldspar,and seems to
be situatedconcordantwithin the amphibolites.

It is not clearwhetherthe meta-ultrabasicsrepresentbasic segregations
withinthe amphibolitescomparableto those withinthe Møllandbasic massif. The
apparentrelationshipto the Skripeland-Lizone for a numberof them suggests
that they are structurallycontrolledand was intrudedat a later stage.
None of them have been seento containsignificantamountsof sulphidesin
this area.

7 and 8. Graniteand Pe atite.

Only a few outcropsof fineto medium-grainedred granitehave been mapped,
while the youngerpegmatiteis an ubiquitousrock especiallyin the northern
part. Here on the highergroundpegmatitesoccur as undulatingand nearly flat-
lying sheetscuttingthe foliatedamphibolitesand gneisses. In this hilly
terrainthey are often situatedon the top of the hills,now cut by the valleys.
The largestsheetin this area probablyhad an continuousextensionof 1200 m
in the E-W direction. Some of the pegmatitesare situatedconcordantamongst
the surroundingrocks.

9 - 12. ke rocks and veins.

A verticaldyke,15 cm wide, of ultramaficcomposition(meta-pyroxenite)intersects
meta-gabbroicrocks 500 m NW of Skripelandfarm.
Fine-graineddark dykes (meta-dolerites),some cm to one m wide, intersects
massivebasic rocks as well as gneisses. The steeplydippingdykeswhich strike
280°- 315°and a few 20° and 45° seemto followthe structuralpattern of the area.
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Fine-grainedN-S strikingdykes of "massiveamphibolite"arealso seen.
Irregularconcordantas well as discordantlightto grey colouredquartz-
feldsparveins and dykeswith variableamountof hornblendeand biotite are
seen amongthe gneisses,amphiboliteand meta-gabbroicrocks and also
intersecta dyke of "massiveamphibolite". They representtogetherwith
more graniticveins observedwithin the gneisses,part of the granitization
processesof the area,which took place afterthe intrusionof the
norite-hyperite.

Structures

Generalstrikeof foliationwithinthe Skripeland-Lizone and elsewhereis
N-S to N-30° E with steep dips,mainly to the east. Local variations
(flexures)occur near structurealignments.

The structurein the meta-gabbroicrock N of Skripelandfarm which resambles
layeringhas a more E-W strikeas well with moderatedips to the north.
N-S foliationor shearingseemsto be superimposedon this structure.

Fnantheair-photographsstrongalignmentsappearon the directionW 25° - 500 N
as well as NE - SW, E-W and N-S to N - 30E, of whichthe lattermainly occur
withinthe zone alreadydescribed. In the fieldmost of these alignmentsappear
as elongatedswamps.Theymust have been activeat a relativelylate stage
sincethgyoutthroughpegmatites. Flexurestructuresmentionedabove indicate
that horisontalmovementshave taken place along some of them.
The local joint systemfollowsthe same directions,as do observedshears.
Lineation(4observations)withinthe foliatedrocksplunges300 towards
N 15° E, 70° towardsS 30° - 35° W (2 points)and 50° towardsN 60° W.
Fold axis (2 observations)plunge 70° towardsS 5° W and 80° towardsS - 45° W.

Mineralization

The only sulphideoccurrencewithinthe area where any blastingof importance
has been carriedout is the Skripelandprospectsituated150 m SE of the
northernmostfarm with the same name. Sulphides,mainly pyrrhotite,occur as more
or less massivepods or as fracturefillingsrelatedto the jointingwithin
a wedge of massiveamphiboliteor meta-gabbroicrock surroundedby hornblende
gneiss. A sampleof massive sulphidesfrom the dumpswas foundto carry
0.88%Ni - 0.19% Cu - 0.16% Co - 47.2%Fe - 31.4% S. The ratio (S-Sch):Ni
for 3 samplesvariedbetween24.25 and 36.0 (seeprospectdescription).

Minor sulphideswere observedat some localitiesas poor disseminationor accessories
within variousrock types: gneisses,amphibolitesas well as meta-gabbroicand
meta-ultrabasicrocks. Out of 11 registeredlocalitiesexcludingSkripeland
prospectpit 4 are in foliatedrocks alongthe Li-Skripelandzone and 2 in
massivealteredgabbroicrock within 200 m distancefrom it. At 3 other localities
the sulphidesare confinedto shearedamphiboliteand dioriticgneiss.

The contentof sulphidesof which pyrite is by far the dominantmineral, has not
been observedto exceed5% except from two localities500 m (sample10/68 - D12a)
and 350 m (sample19/68- D12a) N-NW of Skripelandfarmrespectivelywhere the
contentlocallyis up to 10%; 500 m W-NW of the farm,by a cart track, a shot
has been blasted in a smalloutcropof gneiss only 30 m W of the contact of the
meta-gabbroicmassif. The rock containslocally5 - 10% of pyrrhotiteand minor
chalcopyriteas disseminations.
350 m W-NW of the farm also by a cart track, an outcropof alteredmeta-gabbroic
rock alreadydescribedcontainsup to 10% of fine disseminatedpyrrhotite.
The actinolite- biotiterich massive rock is situatedabout 100 m E of the
supposedgneiss contact. A thin sectionshowsthat the pyrrhotiteis
connectedto biotiteand actinolite- hornblende.
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A nearbyoutcropof a similarrock rich in magnetiteis intersectedby vertical
feldsparrich veins, 2 - 4 am wide, which carryminor amountsof pyrite and
pyrrhotite.
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sulphides






500 m W-NW of Skripelandfarm N. 0.02 0.01 0.03 8.2 3.611.5 2.0 180.0

19/68 - D12a






Meta-gabbroicrock with dissem.
pyrrhotite






350 m W-NW of Skripelandfarm N. 0.01 0.01 0.09 13.0j 3.4 0.09 1.0 340.0

The assayswere carriedout at FN K'sandin Februaryand September1968

The two latter samplesshow a completelydifferentNi:Co and (S-Sch):Niratio
than samplesfrom Skripelandprospectand seem to representa differenttype
of mineralizationwhich is not of economicinterest.

The meta-pyroxenite300 m SE of Aamdal farm which is mainly surroundedby
slightlyshearedamphibolitecontainingup to a few per cent of pyrite is already
described. An outcropof massive amphibolite350 m SW of Støledalenfarm
containsup to 5% of disseminatedpyrite.

In the writersopinionit is likelythat the sulphidesrecordedwithin basic
and ultrabasicintrusivesduringthe mapping (includingSkripelandprospect)
are of secondaryoriginor representremobilizedsulphides.
The sulphurto nickelratio in the analysedsamplesis high. Even the
mineralizationat'the Skripelandprospectseemsto have a ratiowhich makes it
of dubiouseconomicinterest.

It shouldbe mentionedthat four EM traverses(60m connectioncable)with 120 m
intervalsto the west of Skripelandfarm acrossthe contactof the meta-
gabbroicmassif were negative(seegeophysicalmap from Skripeland-Li
lineamentin Ivelandin 1968).
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LITJERN-SKRIPELANDZONE S. (E.0.)

Introduction


During1968 detailedmappingwas carriedout alongthis zone over approximately
8 km. Dr. E.G. Haldemanncoveredthe northernpart and the writerthe
southernpart includingthe map sheetsD 10, D 11 and to some extentE 11c, Elld
and E 12 d. This chapterwill only deal with the southernpart. No detailed
map is drawn from this area, and the observationsmade on the followingblown up
air photographsin scale 1:5'0002340, 2342, 2439,2441 are plottedon the
regionalgeologicalmap of the Evje-Ivelandarea (scale1:25'000).

The N-S trendingzonewas knownto parallelan aeromagneticanomalyhigh in the
southernarea co-insidingwith massive basic rocksto the east and to carry
severalbodies of meta-ultrabasicrocks. A few known nickelprospectsare
situatedin or closeto the alignmentas well. It was decidedto carry
out a more detailedinvestigationof the zone sinceit was regardedas potential
groundfor mineralizations.In the southernarea some traverseswere extended
up to 2 km east of the zoneto get a betterknowledgeof the broadmag anomaly
and the relationshipto the known basic intrusivesin the Tortveit- M9illandarea.

General eolo

The main rock types co-insidingwith the mag high over the high groundat
Skripeland,Solheiaand Rostadheiaare variousvarietiesof basic rocks such as
meta-gabbroand massiveand foliatedamphibolites. The anomalyis to the SE
boundedby the TortveitNE shear zone,to the S by acid gneissesin the
lower countryN of Grossvannand to the W by the Litjern-Skripelandzone.
The latter zone is coveredby a mag low, and the magneticgradientfrom the
mag high just N of Skripelandfarm is 1100 over a distanceof 300 m.

Withinthe N-S strikingzonethe dominantrocks consistof foliateddioritic
gneissesand hornblendegneissesas well as more or less foliatedamphibolites.
Strikeof foliationis betweenN-S and N 30° E or nearlyparallelto the magnetic
trend,while dips are verticalor steep mainly to the east. Steeplydipping
jointsand minor shearswith strikesbetweenNNW and NNE were observed.

From fieldobservationsit can,therefore,be statedthat the southernpart of
the depression or valleycalledthe Litjern-Skripelandzone is causedby more
acid and tectonizedgneissescomparedto the more massive and basic rocks of
igneousoriginto the east which also containa fair amountof magnetitegiving
rise to a dominantmag high. From the regionalgeologicalmap one sees that
the rocksto the west mainly consistof amphiboliteswhich surelyare more
resistantto erosionthan the more acid gneissessituatedalong the zone.

Brief rock descrition

For a more thoroughdescriptionit is referredto "Descriptionof rock types
and a brief note on the geologicalhistoryof the area" by F. Nixon,Jan. 1970.

The followingrock types were encounteredduringthe mapping:
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12 granitic/pegmatiticveins
Dykes 11 quartz-feldsparveinswith hornblende/biotite
and 10 meta-dolerites
veins. 9 ultramafics

Massifs 8 pegmatite(dominant)
and 7 granite
bodies 6 meta-ultrabasics
(mainlymassive) 5 hornblendedioriticrock

4 gabbro/meta-gabbro/massiveamphibolite(dominant)

Foliated 3 amphibolite(dominant)
rocks 2 hornblendegneiss (dominant)

1 dioriticgneiss (dominant)

1 and 2. Dioritic neiss and hornblende neiss

These usuallywell foliatedgneissesare mainly confinedto the
Li-Skripelandzone and are believedto belongto a basementcomplexinto
whichthe basic rocks intruded. Hornblendeand biotiteare often present
in the dioriticgneiss and may causebanding. When the hornblendecontont
becomeshigh, the rock is calledhornblendegneiss.
However,similargneissesare mapped within areaswhere granitizationhas
taken place,and here the hornblendegneiss especiallyseemsto be an alteration
productof amphibolite(to examplethe Skripelandfarm vicinity).

Am hibolite(foliated)

Like elsewherein the Evje-Ivelandarea foliatedamphibolitessurrounds
the more massivemeta-gabbroicrocks. In this case the amphibolite
obviouslyis a metamorphicand foliatedgabbrowhich in this particular
area encirclesthe massif situatednear Skripeland.
Amphiboliteoccur as concordantbands amongthe gneissesas well and is
in these casesprobablya constituentof an older gneiss complex,like in the
main Skripeland-Lizone.

Gabbro/meta-abbro/massiveam hibolite

This group of igneousrockswith differenttexturemake up a dominantpart of
the bedrockmapped east of the zone. They may togetherwith foliatedamphibolite
form just a part of an extensivemassif which probablyonce coveredmost of
the centralamphibolitecomplextoday approximatelyboundedby a line
Tortveit-Eptevann-Vatne-Birkeland-Vaanne-Landås-Solberg-Gaudestad-Tortveit
and only containinglocal inclusionsor wedges of the basal Gneissesas well as
heavilygranitizedand tectonizedbasic rocks. This is partly postulatedby
T. Barth,but todaywe have evidencesof younger intrusionsas well as
suggestedby H. Bjørlykke.

Only a very anallpart of the intrusivebeing delt with here is mapped as gabbro.
Most of it is convertedto meta-gabbroand amphibolite. In the hills N of
Skripelandfarm there are situatedoutcropsof fairlyfresh gabbro.
Patchesof a similarrock can also be seen among hornblendegneissesbetween
the farm and the prospectto the S of it as describedin the Catalogueof
prospectdescriptions(Skripeland).
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One varietyof a fairlyfreshgabbroicrock is a very magnetic,darkand
mediumto coarsegrainedrock with massivetexture. The rock which sometimes
becomesfoliated,seemslocallyto pass into hornblendegneiss (granitization).
Even thoughit often looks comparativelyfresh,it may not necessarily
representa younger intrusivephase into the basic complexbut just a
specialvarietyof the intrusive. A samplecollected25 m S of Skripeland
prospectpit containedapproximately50%of labradorfeldsparlaths,20%
of hyperstheneand augite in equal amounts,20% hornblende,5% actinolite,
3% opaques (mainlyoxides)and carbonate,spineland biotiteas accessories.
Hencethe rock couldbe classifiedas a meta-hyperite.

The dominantvarietyof the basic intrusiveis a fineto medium grained
rock with massiveand sometimessugarycharactercontainingapproximately50%
plagioclase. It has an allotriomorphictextureand thin sectionsshow from
25% to nil of augite+ hypersthene,the pyroxenesmainly occurringas kernels
withinamphibole. The originalcompositionmust have been that of a
norite-hyperite.When foliationdevelopsin this rock, it passes into
amphibolite.

Within some localitiesthe fineto medium-grainedmassiverock gets lighter
becauseof increasingcontentof feldsparand also quartz. Alternating
zonesof light and dark colourwith widths from one cm to tenths of cm give
one an impressionof primarylayering. However,smallveins of quartz and
feldsparare seen to branchout discordantfrom lighter"layers"and into
darkerones. This structurewhich especiallyhas been recognizedin the
hill slopesN of the farm and alongthe road to the southseemsto be caused
by secondaryprocessesand may be relatedto later granitization.

In some localitiesthe massivevarietieshave a high contentof biotite and
some chlorite. For instancean outcropby a cart track350m N-NW of the farm
which carries3 — 10%of disseminatedpyrrhotite,containsaround 50%andesine
feldspar,30% actinolite+ hornblende,15%biotiteand minor chlorite
and augite. It has now a dioriticcomposition,but obviouslyrepresentsan
alteredphase of the originalnorite-hyperite.

The transitionagainstwell foliatedgneissesis not sharp. Usuallythe meta-
gabbroicmassif passesinto massive and so foliatedamphibolitebefore one
meets hornblendegneissand dioriticgneiss. It is impossibleto locate the
exactpositionofthe contact.

Exceptfromthe known sulphidemineralizationnear the Skripelandfarm only
insignificantamountsof sulphides,relatedto the basic intrusive,were
recognized. Magnetiteis the main opaquemineral.

5. Hornblendedioriticrock

The rock which has only been noticedat a few localities,is mainly coarse-
grainedand is massiveor slightlyfoliated. It may exhibita lineartexture
causedby a parallelorientationof the femicconstituent,and it seems Lo be
associatedto massive or foliatedamphiboliteor hornblendegneiss.

From a fairlylarge exposureof this rock just N of the road in Støledalen
some 350 m E-SE of the famousberyl bearingpegmatitequary,V.H. Wiik reportsa
"darkmed. grainedamphiboliticgneiss with good schistosity". A thin section
descriptionby Wiik determinesthe rock as a "metamorphicplagioclase-hornblende
rock"which contains40% andesinefeldsparand 40— 50% of commonhornblende
grainsthe "aggregatein clustersof considerablesize" (1 - 4 cm).

- cont'd -
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Similarrocks are reportedfromthe M011andand Birkelandarea and might be
what T. Barth describedas hornblendeGabbroor evjite. Its mode of origin is
obscure,but it has never been observedas a host rock for sulphides.

6. Meta-ultrabasics

Five relativelysmallbodiesof ultrabasiccompositionhave been located of
which 3 are situatedin or closeto the Skripeland-Lizone and 2 approximately
600 m to the east of it. E.G. Haldemannhas mapped severalsimilarbodies
alongthe continuationof the zone to the north.
The mineral compositionvariesfrom one occurrenceto the other and often within
the same one (seealso: "Ultrabasicrocksof the Iveland-Evjearea",Febr. 1968
by V.H. Wiik). Severalof these bodies consistof aggregatesof amphiboles,
hornblendebeing a major constituent. They are closeto hornblenditesin
compositionand probablyrepresentalteredpyroxenites. A few contain
locallyminor amountsof feldspar.

A smallmagnetiterich body situatedby the Støledalenroad some 600 m ESE of the
largepegmatitequarrycontainsa fair mmountofclivineand serpentineand
representsa meta-peridotite.One samplecontained0.11% Ni. The supposed
size of the body is 30 m x 70 m.

The largestoccurrencemapped in this area is situatednear some swamps 300 m SE
of the desertedfarm of Aamdal. Surroundedmainly by weakly shearedamphibolite
with minor disseminationofiyriteand by pegmatitesthis body is approximately
70 m x 100 m large. The massiveand medium-graineddark green rock consists
mainly of hyperstheneand augite in equal amountswith variableamountsof
hornblendeplus 5% of spineland opaques. Of the latter pyritemakes up a
minor part as smalldisseminatedgrains scatteredthrouGhoutthe rock.
The meta-pyroxenitecontainslocallyminor amountsof feldspar,and seems to
be situatedconcordantwithin the amphibolites.

It is not clearwhetherthe meta-ultrabasicsrepresentbasic segregations
withinthe amphibolitescomparableto those withinthe N011andbasic massif. The
apparentrelationshipto the Skripeland-Lizone for a numberof them suggests
that they are structurallycontrolledand was intrudedat a later stage.
None of them have been seen to containsignificantmmountsof sulphidesin
this area.

7 and 8. Graniteand Pe atite.

Only a few outcropsof fineto medium-grainedred granitehave been mapped,
while the youngerpegmatiteis an ubiquitousrock especiallyin the northern
part. Here on the highergroundpegmatitesoccur as undulatingand nearly flat-
lying sheetscuttingthe foliatedamphibolitesand gneisses. In this hilly
terrainthey are often situatedon the top of the hills,now cut by the valleys.
The largestsheetin this area probablyhad an continuousextensionof 1200 m
in the E-W direction. Some of the pegmatitesare situatedconcordantamongst
the surroundingrocks.

9 - 12. ke rocksand veins.

A verticaldyke, 15 cm wide, of ultramaficcomposition(meta-pyroxenite)intersects
meta-gabbroicrocks 500 m NW of Skripelandfarm.
Fine-graineddark dykes (meta-dolerites),some cm to one m wide, intersects
massive basic rocks as well as gneisses. The steeplydippingdykes which strike
2800 - 3150 and a few 200 and 45° seem to followthe structuralpattern of the area.

- cont'd -
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Fine-grainedN-S strikingdykesof "massiveamphibolite"arealso seen.
Irregularconcordantas weil as discordantlightto grey colouredquartz-
feldsparveins and dykeswith variableamountof hornblendeand biotite are
seen amongthe gneisses,amphiboliteand meta-gabbroicrocks and also
intersecta dyke of "massiveamphiboliteu. They representtogetherwith
more graniticveins observedwithin the gneisses,part of the granitization
processesof the area,which took place afterthe intrusionof the
norite-hyperite.

Structures

Generalstrikeof foliationwithinthe Skripeland-Lizone and elsewhereis
N-S to N-30° E with steep dips,mainly to the east. Localvariations
(flexures)occur near structurealignments.

The structurein the meta-gabbroicrock N of Skripelandfarm which resembles
layeringhas a more E-W strikeas well with moderatedips to the north.
N-S foliationor shearingseemsto be superimposedon this structure.

Frmthe air-photographsstrongalignmentsappearon the directionW 25° - 500 N
as well as NE - SW, E-W and N-S to N - 30E, of which the lattermainly occur
withinthe zone alreadydescribed. In the fieldmost of these alignmentsappear
as elongatedsdamps.They must have been activeat a relativelylate stage
sincethwcut throughpegmatites. Flexurestructuresmentionedabove indicate
that horisontalmovementshave taken place along some of them.
The localjoint systemfollowsthe same directions,as do observedshears.
Lineation() observations)withinthe foliatedrocks plunges30° towards
N 15° E, 70° towardsS 30° - 350 W (2 points)and 500 towardsN 60° W.
Fold axis (2 observations)plunge 70° towardsS 5° W and 80° towardsS - 45 W.

Mineralization

The only sulphideoccurrencewithin the area where any blastingof importance
has been carriedout is the Skripelandprospectsituated150 m SE of the
northernmostfarm with the same name. Sulphides,mainly pyrrhotite,occur as more
or lessmassivepods or as fracturefillingsrelatedto the jointingwithin
a wedge ofmassive amphiboliteor meta-gabbroicrock surroundedby hornblende
gneiss. A sampleof massive sulphidesfromthe dumpswas foundto carry
0.88% Ni - 0.19% Cu - 0.16% Co - 47.2% Fe - 31.4% S. The ratio (S-Sch):Ni
for 3 samplesvariedbetween 24.25 and 38.0 (seeprospectdescription).

Minor sulphideswere observedat some localitiesas poor disseminationor accessories
within variousrock types: gneisses,amphibolitesas well as meta-gabbroicand
meta-ultrabasicrocks. Out of 11 registeredlocalitiesexcludingSkripeland
prospectpit 4 are in foliatedrocks alongthe Li-Skripelandzone and 2 in
massivealteredgabbroicrock within 200 m distancefrom it. At 3 other localities
the sulphidesare confinedto shearedamphiboliteand dioriticgneiss.

The contentof sulphidesof which pyrite is by far the dominantmineral, has not
been observedto exceed5% except from two localities500 m (sample10/68 - D12a)
and 350 m (sample19/68 - D12a)N-NW of Skripelandfarm respectivelywhere the
contentlocallyis up to 10%: 500 m W-NW of the faim,by a cart track, a shot
has been blastedin a smalloutcropof gneissonly 30 m W of the contact of the
meta-gabbroicmassif. The rock containslocally5 - 10% of pyrrhotiteand minor
chalcopyriteas disseminations.
350 m W-NW of the farm also by a cart track, an outcropof alteredmeta-gabbroic
rock alreadydescribedcontainsup to 10% of fine disseminatedpyrrhotite.
The actinolite- biotiterich massive rock is situatedabout 100 m E of the
supposedgneisscontact. A thin sectionshowsthat the pyrrhotiteis
connectedto biotiteand actinolite- hornblende.

- cont'd -
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A nearbyoutcropof a similarrock rich in magnetiteis intersectedby vertical
feldsparrich veins,2 - 4 cm wide, which carryminor mtountsof pyrite and
pyrrhotite.

S ecimenNo.

11a/68- D12a
Weatheredsampleof massive
sulphidesfrom dumps,

Ni Co Cu
Cu

Fe 8 Ni
Ni

Co

S-Sch
Ni

Skripelandprospect  0.88 0.16 0.19 47.2pl.40.22 5.5 36.00

11b/68- D12a





Massiveamphibolitewith
disseminatedpyrrhotitefrom dumps;





Skripelandprospect 1,0.0860.014b.081 17.2 I2.9 0.94 9.0 31.0

10/68- D12a






Dioriticgneisswith dissem.
sulphides






500 m W-NW of Skripelandfarm N. 0.02 0.01 0.03 8.2 3.6,1.5 2.0 ,180.0

19/68- D12a






Meta-gabbroicrock with dissem.
pyrrhotite






350m W-NW of Skripelandfarm N. 0.01 0.01 0.09 ;13.01 3.4 0.09 1.0 340.0

The assayswere carriedout at FN K'sand in Februaryand September1968

The two latter samplesshow a completelydifferentNi:Co and (S-Sch):Niratio
than samplesfrom Skripelandprospectand seemto representa differenttype
of mineralizationwhich is not of economicinterest.

The meta-pyroxenite300 m SE of Aamdal farm which is mainly surroundedby
slightlyshearedamphibolitecontainingup to a few per cent of pyrite is already
described. An outcropof massive mmphibolite350 m SW of Støledalenfana
containsup to 5% of disseminatedpyrite.

In the writersopinionit is likelythat the sulphidesrecordedwithin basic
and ultrabasicintrusivesduringthe mapping (includingSkripelandprospect)
are of secondaryoriginor representremobilizedsulphides.
The sulphurto nickel ratio in the analysedsamplesis high. Even the
mineralizationat the Skripelandprospectseemsto have a ratio whichmakes it
of dubiouseconomicinterest.

It shouldbe mentionedthat four EM traverses(60m connectioncable)with 120 m
intervalsto the west of Skripelandfarm acrossthe contactof the meta-
gabbroicmassif were negative(seegeophysicalmap from Skripeland-Li
lineamentin Ivelandin 1968).

April 1, 1970
E0v/hm
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EVJE-IVELARDFROJECT

FALCONBRIDGE NIKKELVERK, AKTIESELSKAP
CATALOGUENo. 	

LOCATION


SKRIFELANDprospectsituatedbesidethe road150m SE of Northern
Skripelandfarm(41)a s.s.1.)in Ivelandkommune.In the north-eastern
partof mapunitD12on airphotographNo. 1-6164-2342.The farmis
reachedby caralonga 3 km longroadfromFossheim,s crossroad
1 km I of Birketveitin Iveland.

STATUS

"Anneldt"(claimed)by Aie SULFIDMAIMthe 20thDecember,1967.

HILTOBY

Theprospectis describedin H. Bjørlykke'sdiary(Dagbokforarbeide
for A/SBaffineringsverket,Etje.Sommeren1940)andis brieflymentioned
by TomF.B.Barthin NGUpublication168a: "ThenickeliferousIveland-Evje
amphiboliteanditsrelation."PrankNixoncarriedoutregionelmapping
in the areain 1967(siediary).Judgingby theveatheringof oreblocks
andby the overgrowththepitwasprocia4J4blastedaroundthe turn
of the century.

GEOLOGICALSETTING

Theprospectis situatedvithina massifof meta-gabbro/massive
amphibolitecoincidingvithan aeromagneticananalyhigh. It is situated
around700m to the eastof the Skripeland-Lilineamentandwithina
heavilygranitizedpartof thebasicmassifvherepatchesof moreor
leeebasicandmassiverocksoccurtogethervithhornblendecneisses
(seegeophysicalmap of Skripeland-Lilineementin scale1:2'000and
geophysicalmap 2/electromagneticmap 1 fromNi prospectat Skripeland
in scale1:1'000).Thepros;ectvhichis situatedin the cornerot a
meadovconsistsof a 5 m longand 31m videopencutanda 3i x 3 m pit
filledwithtreesandwater. The depthof the latteris estimatedto
2 - 3 meters. Themineralisationis confinedto a wedgeof messive
eaphibolite,surroundedby hornblendegneiss. Thisrockis rifte-medium
grainedandexhibitsan equigranulartexture.A thinsectionconsiated
mainlyof hornblendeandplagioclase(labradorvith57%An) in øqualamounts.
Minorconstituentsverehyperstnene(3%),biotite(21),Opaques(2%).
Thetextureis allotriomorphic.

Thepyromeneoccursas kernelsvithinthe amphibole,anda fev
rmanantsof clinopyromeneseemto be present.Theplagioclasehaspartly
bentlamsilasandis slightlysericitized.Mostof theopaquesare oxides.
Therockis classifiedas a meta-noriteor meta-hyperite.25 m to th* south
of theprospectiø eituateda 10 m widedarkgabbroicrockvhichhas been
describedas i dykeof hyperiteor as a diabase.A thinsectionshows
it is medium-grainedcataclasticmeta-hyperitevithmortartexture
containingapproximately50%of longandverybentplagioclaselathe(labrador),
20%hornblends,20%polygonisedcrainsof hyperstheneand augite/diopaide
in equalemounts,5% actimxlite,3% opaques(mainlyoxides)and carbonate,
spinelandbiotiteas accessories.Similarvarietiesot thebasicintrusive
vithhighandirregularydistributedmagnetitecontentoccurfurthertowards
theSE as vellas nearthenorthernfarm.
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STRUCTURES


In theSkripelandareathe strikeof foliationsie dominantly
11-8vithmainlysteepdipsto the east. In thsenvironmantsof the
farma,hovever,the strikeis veryirregular,andE-W directionsare
verycommonvithdipsto thenorthfromlessthan30°up to 80°.
Neartheprospectthe strikevariewfrom3000 - 335°anddipsfram
20°- 600 tovardsNE.

Jointingie frequentat thepitvitha majorsystemvithaverage
strike1900 anddip800 - 85°to W. Minorsystemshavestrike1050
vithdip500 - TO°to8 and strike285°and dipTOPto N. A flat
shearvithstrikeapproximately1900 and dip12°to W seemsto contain
smallfragmentsof sulphidesandhenceshouldbe youngerthanthe
mineralisation.

Sulphides,mainlypyrrhotiteoccuras moreor lessmassivepodsor
as fracturefillingsrelatedto the jointingettheprospect(seeFig.1).

It canbe mentionedthatthe
theEM surveyhas • atrikenearly
Theintersectionlinebetveenthe
a plungeof 60° in direction203°
to the conductor.

longeatconductoroutlinedby
parallelto themajorjointsystem.
joints1900/82°- 105°/60°gives
vhichalsois practicallyparallel

CEARACTERISTICSarORE

Mostof theveatheredore sampleson the dumpsconsistof massive
sulphides(pyrrhotite,pyrite,minorchalcopyrite),but someof dioseminated
sulphidesasvell. Magnetitewas noticedin mostof the samplesas vell
as in outcropsinandnearthe pitvhereit occurøtogethervithsulphides
andalsoin irregulardistributionin barrenrock.

Sulphidemineralisationvhichis tectonicallycontrolled,is visible
onlyin therock-vallsof the pit. A polishedsectionof a pyrrhotite-
richsampletakenfromthe dumpecontained;

Pyrrhotite
Marcasite
Chalcopyrite
Pentlandite
Magnetite+ Ilmenite
Gangueeilicatles

60%
2%
2E

accessory
 

w 30%

Themassivwpyrrhotiteis to someextentalteredto marcasite,mainly
alongfractures.Chalcopyriteoccursas individualgrainsandas
fracturefillingsin silicates,oxydesand in a fevcasesin pyrrhotite.
Magnetiteandilmenitevithaveragegrainsiteof 0.3mm (anhedral)seem
to be replacedby sulphides.Somegrainsareintersectedby veins
of chalcopyriteandpyrrhotite.Pentlanditeoccursas scattered
exsolutionlathaor bladesin thepyrrhotiteparallelto itsparting
planes.Maximumlengthis 0.08mm andthe average 0.03mm. Thia
shovsthatthe sulphidefluidvasverypoorin nickelwhichis also
confirmedby chemicalassays.



111

FALCONBRIDGE NIKKELVERK, AKTIESELSKAP

ANALTSE8








Cu Ni 8-Sch




SpeohnenNo. Ni Co Cu P. & Ni Co Ni

10D12






Ge.plefromdumpsvith

diseeminatedaulphidea 0.07 0.02 0.10 13.1 1.8 1.43 3.3 24.25

11a/68- D12a






Weatheredsamplefromduapa
ofmaasiveaulphidea 0.68 0.16 0.19 47.231.4 0.216 5.5 36.0

11b/68- D12a







Sampleof massiveamphibolitefrom

duapsvithdisseminatedpyrrhotite0.086 0.0140.08117.5 2.9 0.94 9.0 31.0

The assnyswere carried out at FN E'sandin FebruaryandSeptember1968.

XAMEof examiner:	

WOBEDONSAND TIMESFEBTin examination:

Oirologiealinveatigationof
prospectandneighbourhood:
abouthalfa day.
Geophysicalvorkvith assistants:

dnya.

•

11.0v/hm14thFebruary,1969


