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INTRODUCTION:

The generalpetrographicinvestigationaccompanyingthe 1967

regionalgeologicalmappingprojectindicatedthattheremightexist

somekindof relationshipbetveenthe occurrencesof ultrabasicrock

materialand wxaeof the sulphidemineralisationsin the Iveland-Evje

basiccomplex.

As a firatattemptat clarifyingthisrelationship,chemical

analyseaforNi, Co, Cu,Pe, Ca,Mg andS veremadeof 22 specimensof

ultrabasicmaterialfromvariouspartsof the area. Thinsectionsvere

preparedfor15 of theseanalysedspecimene.Additionaldata,in the form

of leascompletecheoicalanalysesor thinsectiondescriptionsof other

ultrabasicspecimensfromthe area,havealsobeenincorporatedin

thigreport. Onlymaterialco1lectedby A/S Sulfidmalm,hasbeen

includedin TableI.

In thepresentreport,the chemicalandmineralogicaldataare

presented,and an attemptis madeat analysingthematerialand
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interpretingit in lightof the problematiesof Ni-explorationin

the area.

CREMICALDATA:

Dataof thisnaturearemoat eonvenientlyanalysedby meansof

graphicalmethods. Beeauseof the predominanceof lov valueseombined

witha largespreadof a minorityof values,a directplottingof the

resultsin a normalcoordinatesystemfailscompletelyin bringingout

anyeseentialfeatures.FollowingE. Grip (1961),the ratiosCu/(Cu+Ni)

and Co/(Co+Ni)verecalculated,and frequencyhistogramsvereconstrunted

forthesetransfermedvalues,seeFig.1 a andb. A diagramshowingthe

relationbetveensulphurandthe Cu/(Cu+Ni)ratioswas alsoprepared,

Yig.2, but no trøndcomparableto thatin E. Grip(1961)Pig.25, aan

be recognised.

In additionto the oremetals,our dixtaineludedalsotheMg andCa

contentsof the ultrabasicspecimens,andFig.3 shows%Caplotted

versua%Mg. TheMg/(Mg+Ca)ratioswerecalculated,andtheirfrequeney

distributionis shownby the histogramFig.ha. Fig.4b illustrattsthe

relationbetweensulphurcontentandtheMg/(Mg+Ca)ratios. Plotsof the

Cu/(Cu+Ni)ratiosversusthe Mg/(Mg+Ca)ratiosandof the Co/(Co+Ni)

ratiosversustheMn/(Nn+Ca)ratiosareshownin Pig.5 a andb respeetively.

Forourpurpose,geographicalarealvariationas wellas the

quantitativerelationshipsareof interest,and on the abovedescribed

diagrams,the correspondingmap unit coordinateshavethereforebeenadded

for eachplottedspecimen.

Commentsto the diagrams:

Fig.la showsthatmost speeimenshavemoreNi thanCu,the ones

withthe highestNi/Curatioeamingfrcumap unitaE8, E9,Z10,P10 and D11.

Specimen36 IP9 is notedforitshighCu/Niratio.

Aa seenframthe originaldatain TableI, thereis littlevariation

in the Co-contentof the investigatedultrabasics,the valuesbeingin

the raage0.01to 0.02mostly. Forthisreason,it is the Ni-content,

aboveanythingelse,thataccountsforthe shapeof the histogramin

Fig.lb.

The onlyinformationconveyedby Fig.2 is thatthe sulphide

contentof the ultrabasicsis generallylov andthatthereis no appearent

correlationbetveenCu/Niratioand sulphidecontent.
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In fig.3, thereis an interestingvariationin the Ca/Mgratio.

Thereseemsto be tvo groupings,one aroundCa:Mg• 1:2,the otherin

the regionCa:Mg• 1:9. Thereare alsosomevalueein the intermediate

space,andthereis a singleone frommap unitB 13 vhichplotson the Ca-

sideof the lineCa • Mg. The Ca-Mgspacehasbeententativelydivided

intofoursectors: Ca-types,Ca/Mg-types,Mg/Car-typeaandMg-types.

Observingthe distributionmap unit-viee,thereis a conspicuousclustering

of Mg-typesin the centralpartof the Iveland-Evjearea,the Mg/Ca

forminga zonearoundit,andvithCa/MgandCa-typesconstantlyplottingin

the outersonesof thebasiecomplex.A similartrendis broughtout

by Yig.4a,vherethe existenceof tvo diatinctgroupsof ultrabasicsis

indicated.Alsohere,the B 13 samplestandsout,forminga groupof

itsovn.

FromYig.4b,thereis no correlationbetveenMg/Caratioand

sulphidecontentof the ultrabasierocks. One observesthatall specimens

vitha notevorthysulphidecontentare fromthemap uniteV 9, Y 10 and

11 in the centralpartof the Iveland-Evjeccmplex,but untilfurther

evidenceia accuaulated.,no importanceshouldbe attaehedto this.

Yig.5a indicateea correlationbetveenhighMg/CaratioandhighNi/Curatio,

and fromYig.5b it becomesclearthatthoserocksviththe highest

Mg eontentare alsothoseviththe highestNi content.The clusteringof

morethan60 % of the analysedspecimensin the domineof highNi and

highMg is quiteconspicuous,and evenmore importantis the fact

revealedby the map unitdietributionin thisdiagram,vhichshovethe

'highNi andhighMg'-ultrabasicsto be locatedentirelyvithina emell

centralpart,vhilethe otherultrabasics(lovNi - lovkg) are

consistentlyrestrictedto the outerareasof the Iveland-Evjebasiccomplex.

PETROGRAPBICALDATA:

TableI shovsbesidesthe chemicaldataalsothe essentialresults

of microseopicalexaminationof the ultrabasierocke. Onthebasisof

TableI, the investigatedultrabaaicsimemto fallintotvomaingroups,

one peridotite-harsburgitegroupcharacterizedby s notablecontent

of one or more of the mineraleolivine,serpentineand ortho-pyromene.

The othergroup,vhichforsimplicitymightta referredto as the

hornblenditegroup,is characterizedhy a prettainanceof clinoamphibole,

mostlyvithsubordinateamountsonlyof otherminerals.Whatmakes

the termhornblenditeunsatisfactory,is the factthatthe clinoamphibole

of theserockararelyis the common,darkgrePnhornblende.



In scmecaseseummingtonitepredminates,in othercamm theremightbe

actinoliteor,most commonly,a lightgresaelinoemphibolsof the

hornblendegroup. Quiteoftenthereismorethanonetypeof

clinomphibolepresent. Whatthisartuallymeans,is thatthereis no

suoheleardivisionintotvo petrographiegroupsof ultrabasics,but

rathertvo extremeswitha gradualtransitionbetweenthem. At the one end,

therearea numberof speeimensvitholivine-serpentineor olivins-hyperstene

whiehrepresentmareor lessfreshperidotite-harsburgjte.Thenthere

arerepresentativesof the transitionalstagevithdominaneeof

anthophylliteand/oreummingtonite.WithinereasingCa-eontentthereeame

tremolite-riehroekswhiahagainare suseededby rocksvithlightgreenish

horablends.The seeondestremeis repressatedby monomineraliehornblendits

madeup ehieflyof green,emmon hornblende.

Theireshestroekspointto ths excisteneevithinthe Iveland-svje

areaof peridotitieas vell as harabargitietypesof primaryultrabasie

material,but so far,no differencesin modeof ocourrencehavebeennoted

betveenthe olivine-riehandthemorepyromme-dominatedultrabasiesof

the area.

As fordiffersneesbetvesnths first-mentionedgroupsot ultrabasies,

the "hornbleadegroup"is charaaterisedby variablebut higher81.02-content

thanthe peridotite-harsburgitegroup,andpossibly,this mmond troup

eanbe explainedas originallyperidotite-harsburgitevhichhasafter

its amplammentbeenmetemorphosedunderthemetasomatieintroduation

of 8i02. Conceivablythismighthavetakenplaceduringthe regional

granitisationaccompanyingthe intrusionof the Røvringsvanngranite.

It shouldbe noted,however,thatthe "hornblendegroup"differsfram

the peridotite-harsburgitealsein a predaainaneeof "ealcium-minerals"

comparedto the "magnesium-minerals"of the firstgroup. Sinee•

replammentofmagmmima by ealeiumis aot rsadilystenms a direet

eonseq‘mneeof somegranitisationprocess,the possibilityshouldbe kept

open,thatve are heredealingvithultrabasios,the primarycompositions

of whichwersactuallydifferent.

DISCUBSION07 TEZ RESULTS:

rremthe pciintof viewof ore potential,the resultsof the eimmical

snaZysesars generallydiseouraging.It shouldbe pointedout,howsver,

thatthe reasontbr anaZyaingtheseultrabasieroekswas notto findout

vhethertheyvouldbe ofmineablegratevithrespeetto Ni or Cu,but in

searehof somegeochamisalpetternsvhieheowldhelptovardsan understending

of the natureof the ultrabasiemeterialin the Iveland-Evjearea.
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YorthisreasonMg and Ca determinationsvereincluded.AA a supplement

to the ahemicaldata,thinsectioninvestigetionsof amajorityof the

analyzedspecimensvereadded. Themore importantresultsof thisetudy

havebeensummedup in Yig's6 and 7.

Essentially,the petrographicdatapointto the ezistenaeof a central

area (E10,Ell),vhsreprimaryultrabasicmaterialhas beenpreservedfrom

thoroughmetamorphism,vhereasoutsidethis centralareaultrabasieshave

suffersdmoreor lesscompleteneocrystallizationaccompenie4by moreor

lesspronouncednetasaaatiechanges.Appearently,thereis a gradualinersase

in degreeofmetamorphicalterationof the ultrabasiematerialas onemoves

avayfromthe abovementionedcentralarea. Accordingto the modelof

Barth(19147),this couldbe ezplainedby the centralpartof the "amphibolite

body"havingeseapedthe granitizationprosesses.The increasein 8i02and

1120requiredfor a peridotiteto be transformedto a hornblendite

vouldthenbe s direatconsequenceof the increasingdegreeof granitization

as onemovwstovardsthe outerzonesof the Iveland-Evjebasiaccaplex.

Parallelingthe trendof increasing8102andH20 content,hovever,

is thetrendfromlargaly"magnesium-mineral."formingthemajorconstituents

of the ultrabasicsin the centralportionof the Iveland-Evjearea,tovards

the notablycelcium-richerhornblenditesof the outerparts. Thisfast

is alsobroughtoutby the chemicaldata,and samethoughtshouldbe

givento vhetheror notthiscanbe underatoodas a consequencealsoof the

granitizationproeess.

Whenit somesto the chemicaldata,theseaquireeonsiderable

significancevhenstudiedfromthe pointof vievof geographicalareal

variation.In Yig.6 thosemap unitshavebeenmarked,specimensfromvhich

gavevalusevhichfallin the highNi andhighMg cornerof the graphsFig.5a

and 5b. It is interestingtonotthat alsoon the basiaof thesegeochemieal

properties,the centralpartof the Iveland-Evjearea(Litåern-Mpalend-Mpts-

vann)marksitselfout. It seemsunlikelythatany granitizationprocess

shouldsystematieallyinfluencethe Ni/Cm,Ni/CoandMg/Caratiosao aa

to ereatethe patternhereobserved,andthiepatternis retherseenas

reflectingsomefundementalpropertyof the Iveland-Evjecamplez.In Fig.6

the Mg/Caratiois ålhovnin aolour,usingthe divisionsestablishedin Pig.3.

Thisshovethat,in additionto the aentralareamentionedabove,map unit

D16 alsofallsvithinthebighMg/Cacless. To estend,on the basisot thie

oneobservation,the areaof partiaularinterestsouthvardsin the direction

of D16might,hovever,be to extendthe daaaa bittoo far.
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It nightbe stated,though,thatthisapecialstudyhaspointed
to the centralpartof the Iveland-Ivjeareaas an outstandinggeoehenical

feature.HowthisgeoehemicalNi-highancetalybasedon ultrabasics

relatesto the distributionpatternof possibleNi-orebodiesrenains

to be understood.Attentionis drawnto tbe coincidenceof this

geochenicalfeaturewithths centerof the gravityhighanomalyover

the Iveland,-Evjeareanotedby ScottSmithson( ). A/S

geologicalnffpingin 1967alsooutlinedthispartof the areaas central

withrespectto the occurrenceof freah,noriticgabbro.
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