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1 . ROSPECTING0 I (E.G.R.)

A. GENERALREMARKS

It shouldperhapsbe bornin mindthatalthougha large

portionof ourareawas geologicalkyunexplored,it bas nevertheless

beenaeasonallyinhabitedby Samepeopleformanyhundredyears.

TheSamearesharpobserversandthe chancesthatsignificantgossans

or outcropsof sulphideore shouldhaveescapeddetectionin a country

vhereexposuresarerareandusuallyfarbetveenareratherremote.

In thatrespect,Rinnmarkis no differentfromthe restof vestern

Europe.Therefore,it is onlyby modern•xplorationtechniquesand

geologicalstudieswhichincludephenomenaoftenasoociatedwith

mineralisationsand& searchforleesobviousaineralsthatwe could

•xpectresultsin suchan old country.

Apartfromtheworkby R. Bjørlykke,R. Wennervirtaand

BoyeYloodmentionedin PARTII, chapter2, of thisreport,all

previousworkin theareavas concernedvithprospectingforgold.

The "goldrush"in Pinnmarkstartedin 1866viththe discoveryof
alluvialgoldnearKarasjokby BergmesterTellefDahll. The

followingsmalldepositswerevorkedin ourareabeforeWorldWax II:

RelligdalennearAngeli,"Ba1tosGullfelt"on theSkiecamjokka,and

"ThesensOullfelt"nearLarefossen(Goresejokka).Thesedepositsvere

describedtogethervithothersin theregionby H. Bjørlykke

(1.0.11.No.236,1966) Re mentionsthatveryemallamountsof

sperrylithandcooperitevereidentitiedin the gold-bearingsandsby

X-rayand spectroscopicmethods.Bjørlykkepostulatesthatthese

platinumaineralederivedfromsulphideoreein serpentinerocks

of thearea. Goldwashingis stillgoingon todayin the

Lemmenjokka,about4o kilometersto theeastof Njullasfjell,

In Yinland.

The factthatMessrs.HarryLundmarkandHarryErstad,tvo

experiencedCanadianprospectors,vereengagedforfieldworkwhen

ourprojectstarted,may eallforsomecomment.A largeportion

of theareawas combedby theseprospectors(cf.Fig.3inPARTII).

It is admittedthattheycoveredtheirgroundquiekerandperhaps

moresystematicallythanthe geologiste,(includingthevriter),vho
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verefrequentlydestractedby geologicalphenamenaof an academierether

thaneconamicinterestat theearlystageof the investigations.

Thua,fromi.purelypracticalpointof vievthe resultof the

proapectors'workcouldbe evaluatedalmostimmediately.In termsof

a totalassessmentof geologicalphenamena,however,it posedsame

problems.Alltheirrocksampleshadto be re-classifiedanda

lotof timevas takenup by ahotogeologicalstudiesin orderto compile

geologicalmapsfromtheirfieldrecords.Thewriterspentstveral

daysviththeprospectorsandhas laterrevisedtwoareascovered

by them(Elvkrekfjell1966;Grinvann1967). The differentlines

of approachto sone extentenabledcross-checksbetveenthe areas

investigatedby theprospectorsandthegeologicalpartiesbut,in retrospeet,

thewriteris of theopinionthatitwouldhavebeenbetter,if one

geologisthadoperatedtogetherwiththem.

Due attentionvaz paidto erraticbouldersvhichmay indicate

the existenceof mineralisationzin areascoveredby glacialdeposits,svamps

andlakes. However,in orderto traceboulåersto theirsourceoneshould

have& clearpictureof thedirectionof ieemovementanda knovledge

of themorphologicalhistoryof a country.In theareainvestigated

by thegeologists,allobservedblocksandbouldersof ultrabasieracka

vereplottedon themaps. Northof Røesjø,at an altitudeof

400 to 455 m, bouldersof ultrabasicseouldbe tracedfromoutcropa

overa distanceof 1200m in a NNE direction.Thisdirectionof ice

movementis furthercorroboratedby striaeobservedinthe

neighbourhood.In theSråkdalsvannarea,bouldersfrequentlyoccurin

situ,or closeto exposedrock. Theseobservationsindicatethatthere

was onlya localglaciationduringthelastIceAge. The leividence

alsosuggeststhatthegroundwhichnov standsabove490m was not

coveredbyiceduringthelastIceAge andthatevensomelower

groundmayhavebeenfreeof ice. Unfortunately,nothingis knovnabout

earlierglaciationsin theregion. Judgingby theiralignments,

numerousvidevalleyfloorson interfluvesareinterpretedas remnauts

of an earlierdrainagein an easterlyto southeasterlydireetion.

Thepresentriversystemis directedto thenorth. R. Bjørlykkehas

triedto throvsomelighton someof theseproblemzinhisstudyon

alluvialgoldoccurrenceein Innerrinnmark.



P.FIOTOPLATE I

Photo F.G.H. 16. 7. ]9 65.

Messrs. Erstad and Overwien using one of the
Canadian Aight-metal canoes in the upper
Gorzzejokka to the south of Grinvann.

Photo E.G.H. 16.7.1965.

Picture shows nature of poorly exposed country
to the eaat of Gorzzejokka (Grinvann area)
where H. Lundmark discovered a sulphide minerali-
zation in a shear in siliceous amphibolite.
From 1. to r.: Messrs. Erstad, Overwien, Lundmark

and Christensen.
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Boulderprospectingproved disappointingmainlybecause

nothingof economicsignificancewas found. Panning for beavy

mineralsprovideddata vhich couldnot be interpretedsatiefactorily

becausethe alluvialand fluvioglacialdepositsincludematerial

vhich haa been re-depositedfrom one or severalearlier"generations"

of such deposits. For instance,3 out of 6 samplescontain0.6 to

1.5% sillimsnitevhich has not been detectedin any of the 1200 rock

samplescollected.

Laboratoryreportsvhich bear on the explorationvork have

previouslybeen distributed. In this connection,referenceis

made also to the vriter'sInterimReport on EconomicAspectsof the

FinnmarkProjectdatedDecember31st, 1966.

B. GORZZEJOKKAAREA

There are very few outcropsin the countryto the north of

Gavnevann-Bosminvannandtothe vest of the upperGorzzejokkacovered

by H. Erstad. An occurrenceof soapstoneand a body of meta-

harzburgite,1000 m long,were locatedto the west of Gurbis

(seeFig.1, localityA). Erstadobservedspecksof pyrite and

pyrrhotitein amphibolitierocks,mica schistsand segregationsof basic

materialin quartzofeldspathicgneissin severalexposurescloseto

the Gorzzejokka. He did not, however,reportanythingof economic

significancefrom this part of his area.

The area to the northwestof Bosminvannand to the east of the

upper Gorzzejokkavaa investigatedby H. Lundmark. SampleNo. 1545/018/HL1

from a block foundby him to the south of Jervfjell(Fig.1,localityB)

was examinedby R. Buchan. In Min.SectionReportNo.470 it is

deseribedas a completelyserpentinizedand carbonatizedperidotite

vith less than 1% sulphides,mainly pyritewith occasionalblebe of

chalcopyrite,milleriteand violarite. Buchannotedthat the "sulphide

assemblageis similarto many observedin ultrabasicrocks from

N. Manitobaand X. Ontario". An assay on the groundsamplegave 0.26%Ni.

About 2 km to the northof Gurbis,Lundmarkdiscovereda NBE

strikingmineralizedshearwhich he couldtrace over a distanceof

nearly1500 m (Fig.1,localityC). He recognizedpyrrhotite,pyrite,

traces of chalcopyriteand some carbonatesand reportedthat the rusty
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coloureindicateda vidth of 3 to 4 meters. Samples1545/R23/RL3and
1545/R26/RL7vere describedin the mentionedreportby R. Buchanvho
concludedthat they representa shearedand mineralizedcontact
between quartsiteand pyroxenite,showingcontactmetasomaticeffects.
The disseminatedsulphidesconsistmainly of pyrrhotite(about25%
markasitized),and minor chaleopyrite.

In the northernpart of their area,Messre.Lundmarkand Erstad
systematicallyexaminedall magneticand EM anomaliesshown on the
availableaerial geophysicalsurveymaps, and also the mineralized
shear zones on the Gorzzejokkapreviouslydescribedby Boye Plood.
This led to the discoveryof a numberof basic and ultrabasic
rocksby Erstadbut in many cases the anomaliesare situatedin areas
completelycoveredby glacialmaterialand svamps. It is for this
reasonthat it cannotbe said to what kind of rocksthe big magnetic
anomalyto the north of Larsfossenrelatee. Tvo bodies of
ultrabasicswere foundto be the cause of the localmagnetie
anomaliesin the liaalkeelvento the vest of Larefossen. The vestern
of these lens-shapedbodies is about 1000 m long and strikesin
an E-W direction(Pig.1,localityD). Sample1545/M17/HE4tram this
body vas examinedby Buchan;accordingto his reportpleonasteand
chromespinel are the prominentaccessoriesand specksof sulphides
are quiterare in the rock classifiedas harzburgite.

Eight,or possibly15, EM anomaliesrecordedover the poorly exposed
plateauto the south of Lersfossenfall into a definitesone inside
the amphibolitesand intercalatedbiotitehornblendegneissof the
Maritekogenanticlineshown on eheetGolmaltof the 1:20'000maps
(encloeedin PART II of this report;see also airbornegeophysical
map 1:50'000,sheet 2033 II). Lundmarkobservedsome sulphidesand a
5 em thick graphiteband in outcropavhich fall into thie foldedzone.
The fact,that the EM anomaliesfollovthe same suiteof rocks frcen
the southto the north side of the easterlyplungingMaritskogenanticline
stronglysuggeststheS they are causedby conformablegraphitebearing
horizonswith associatedminor eulphides(see sketchon Pig.1).

Some of the EM anomaliesto the vest and southvestof Grinvann
appearto relateto mica schistswhich carrysame pyriteand pyrrhotite.
None of the airborneanomaliesof the northernarea led to the discomery
of economicallyinterestingmineralizations.
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Notevorthymineralizedshearsverediacoveredby theprospeetors

on bothsidesof theGorszejokkato the8E of Grinvannandon theNE-side

of Grinvann localityE). The shearsvereorig3nallybelieved

to fallintoa continuouszoneandweredescribedaccordinglyin

previousreports.The areaves re-investigatedin 1967by E. Overvien

andthevriter,andan EM groundsurveyvas carriedout. Thevorkvill

be deseribedin a separatereport.Sulphidesamplescollectedby the

prospectorslookedattractivemacroseopically,particularlya massive

aulphidebreccia,butthe resultof allanalysescarriedoutin

Kristiansandvas verydisappointing.Thebestvaluesobtainedvere:

Ni 0.05%;Co 0.01%;Cu 0.28%. Samples1545/J27/HL4and1545/J27/HL5

weredeseribedby R. Buchanvho coneludedthatthemassiveeulphide

breccia,essentiallycomposedof heavilymarkasitizedpyrrhotite,did

not containanypentlandite.Thieis bornoutby the resultof a wet

chemicalassaymadein Thornhill:Ni 0.06%;Cu 0.11%. Itmaybe

addedherethatthe resultof the recentworkdoesnotaltertheverdict.

BoyeFloodreportedon themineralizationin altertatinglayers

of amphibolitesandgranodioritiegneissvhichoccureon the

Gorzzejokka,about2 km downstreamfromLarafessen(Fig.1,localityF).

He observedthatthesheared,NW strikingrockscarrygraphiteanda

poorimpregnationof sulphides,mainlypyrite. Thebestvaluesof 3

analysesvereas follows:Ni 0.01%;Co 0.007%;Cu 0.008%.Thework

by theprospectorsmerelyconfirmedFlood'sresults.Theoccurrence

fallsintoa gapin the airbornesurvey,butthe geologicalsetting

indicatesthatit is situatedin the northernflankof the ebove-described

Maritakogenanticlineandzoneof EM anomelies.

The secondoccurrenceon the Gorzzejokkapreviouslydescribed

by Floodvas re-examinedby Lundmark(Fig.1,locality(1).Lundmark

recordedthattheshearedsulphidezoneis 40m longandabout5 m vide,

andcomposedof massivepyrrhotite,pyrite,tracesof chalcopyrite,and

somegraphite.Itvas notregisteredby the airbornegeophysicalsurvey.

The analysisof & samplecollectedby Lundmarkshowed:Ni 0.04%;

Co 0.014%;Cu 0.8%;Fe 26.1%;S 18.1%. Thevaluesarehigherthanthe

onesgivenby Floodbuttheydo not changehis conculsionthatthe

pyrrhotiteis verypoorin nickelandthatthetwooccurrences

investigatedby him in thelowerGorszejokka"shouldnotattract

adyfurtherinterest".The sameholdstrusfora sulphide-btaringshear

foundto the southof theGorzzejokkaandebout1000m to theeastof

the justdescribedone.
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Theprospectorsverealsopanningforgoldat thesiteof the

old "Thesens nearLarifossenandelsewherein the areabut


detailsof thisworkverenotrecorded.On completionof the

Oorzsejokkaprospectingvork,Lundmarkreportedthat"nothingof

eaonomicvaluevas seen".

C. ANARJOKKAAREA

To the northof Storfossen,the longmagneticanomalyvhichruns

alongthevestsideof theAnarjokkavas investigatedandsomstraverseo

veremadeviththehandmagnetometer.The ancaalyroughlyparallels

theboundaryof thegranulitezoneandextendsoveramphiboliticrocks

vhichincludeBOM alteredbasicrocks. Accessorychaleopyriteeas

notedin suchbasicroakbut nothingof econcmicsignificancevas found.

In thepoorlyexposedareavestof thelineStorfossen-Relligekogen,

the availableevidenceindicatesthepresenceof migmatitiegranites

andgneisses.It vas consideredunattractivefroman economicpointof

viewand,consequently,reconnaissancetraversesverevidelyspaced.

Someinterestingmineralassoeiationsverediscoveredinthe

Relligskogenarsa. Thepyroxene-bearingbiotite-garnet-plagioclase-amphibole

felsor "gabbropegmatite"isbrieflydescribedunderbasiedyke

rocksin PARTII,chapter4. Samples0/21Aand 0/21Bvereexaminedby

R. Buchan.Accordingto Min.SectionReportMo.447andAppendixdated

January27th,1966,theyarecoarse-texturedgabbroicrocksccaposed

of andesine-labra4oriteandortho-pyroxenevitha secondarysilicate

assemblageandapatite.The coarsepinkgarnetslarepyrope-almandine

(R.I.1.77- 1.79).Opaqueoxidesandsulphidesaddmp to 4%in same
samples.Clino-enstatite,actinoliteandradioactiveinclusionsin

biotiteweredeterminedin othersamples,andalsoaccessory

tourmalineandsircon.Thepresenceof slightlyradioactiveminerals

vaa furtherconfirmedby Ooigercountertestsinthe field. Specks

of molybdeniteverenotedmacroscopically.A "scapolite-apatite-hornblende

pegmatite"discoveredin thestrikedirectionof the "gabbropegmatite"

vas describedby Buchanas alteredpyroxenitsvith15%scapolite

(SampleR/14;seeFig.1,locality11).



An elongated,lens-shapedor dyke-likebodyof pyroxenite

is presentat therapidscalledPortfossen(Fig.1,localityI).

In sample0/18,Buchandeterminedpyrrhotite(2%),marcasiteand

pyrite(6%),finegrainsof chalcopyrite(2%)and cracksinfilled

vithgoethite.He alsoobservedthatapetiteis a prominentaceessory

mineral.A sampleanalysedin Ktistiansandgave:Ni 0.15%;Co 0.008%;

Cu 0.014%;Fe 8.6%;8 1.3%. Graghiteschistsverefoundin a nearby

shearzone.

It is intereatingto note thatthe describedpneumatolitic-

hydrothermalmineral-association,thebasicandultrabasicdykerocks

andgraphitebearingshearfallintoa beltintheborderzoneof

thegranulitecomplexandanorthositemassifof Angeli,Finland.• Thisborderzoneis generallyinterpretedas a thrustbelt. Long,

narrovlensesof ultrabasicsoccurin the southerncontinuationin

Finlandbut,so far,no economicallysignificantmineralizationvas

foundin thisbelt.

Panningat theoldgoldvashingsitein Helligdalenprodeced

1 to 3 flakesof goldperpan (Fig.1,localityK).

In the amphiboliticrocksin the gorgebelovUlvefossen,

V.U.Wiikobservedbandscontainingbver5% pyrite(Fig.1, localityL).

Thisproduceda conspieuousrustycolouron foliationandjointplanes

overa distanceof about1500m. SempleW/9 fromsucha bandvas

describedin thementionedreportby Buchan.

• Goodexposuresvereencounteredin theSkiecamjokkato the

northand southof Jorbaluobbal.E. Overvienmappedseveraldykesof

alteredultrabasicsand a long,narrovsoneof a meta-gabbroicrockvith

minorpyrrhotitein a sequenceof partlymigmatisedparagneissesand

amphibolites.Somepegmatiticsoda-feldsparrocksverealsonoted.

The riverrunsmoreor lessparallelto the foliationstrike,thusonly

limitedsectionof thesequencecouldbe studied.Hovever,the availahle

observationssuggestthatoneis dealingvitha comparativelylovlevel

or "root-zone"of a thrustbelt. A concentrationof pyritevas discovered

in & nerrovlayerof a bandedparagneissto the northeastof Jorbaluebhal.

Sample0/51fromthisoccurrencevas examinedby Buchanand sovere

samples0/62A&Band0/69A&Bof meta-ultrabasicsfromlocalities

southof Jorbaluobbal.Pyrrhotitevithaccompanyingpentlandite,mainly
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intergranularor blocky,and traces of milleritevere recognized. The

samplesgenrallycontaina fair amountof magnetite A specia1

spectrographicanalysisof serpentinite0/69 (Fig.1,localityM) made

in Kristiansandgave the follovingresult:

Au Pd Pt Ith

0.04 0.20 0.20 0.10 ppa

Overvienalso locateda veak mineralizationin a fractured

hornblendsgneissadjacentto a dyke of serpentinitein the upper

Anarjokka(lig.1,localityN). Shearedparagneissfrom the same

localitycontainedgraphite.

No econamicallyinterestingsulphidemineralizationwas foundin

the courseof the Anarjokkainvestigation.

•
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D. NJULLASANDREMAININOSOUTNERDAREA

Fieldwarkin the southernareastartedin 1965andvaa
continuedin 1966 (cf.Fig.3,PANTII). Airbormegeophysicalsurvey
mapecoverthegreaterportionof the area. Therecordedmagnetic
andEM anomaliesvere examinedgeologicallyand followedup by
geophywicalgroundsurveye.Theoutcameof thisvorkis described
in chapter3 belowbut somepointsof geologicalinterestand
additionalinformationareaddedhere.

A numberof exposuresof basicandultrabasierocksvere
mappedin the southernetripalongthe Skiecamjokka.Thisstripis
situatedin thecontinuationof therocksdescribedaboveftom
Jorbaluobbal.Oneamallmagneticanomalyaboutonekilameterto the
wastof the riverprobablyrelatesto a serpentinitefoundnearby
(Fig.1,locality0). No sulphidemineralisationwas observedin this
partof the area.

ThestrongestmagneticanomaZyof the southernareawas
recordedto the eastof Burha en (Fig.1,localityP). Omteropsare
presentonlyon themarginof theanomalybuttheyindicatethatit
is causedby magnetite-bearingquartsitewhichis locallyshearedand
brecciated.Themagnetiteis accompaniedby minorpyriteandis
probablyconeentratedin severalparallelshears.Therocksvere
previouslydeseribedby BoyeFlood(cf.chapter3,D.6,andenclosed
geophysica).surveymap).

A plug-likebodyof serpentinite(meta-peridotite)surrounded
by foliatedandlocallyfoldedactinolite-chloriteschistswas discovered
by PerAagaard,one of our etudentq,to the southeastof Vaakdalsvann
(Fig.1,localityQ). It is situatedbetweenlinesP35 andP36 andwas
not registeredby theairbornesurvey.The "Aagsardtoppen'bodyand
neigbbouringareaweremappedin detailby LarsEirksmtherand
handmagnetometertraversesweremadeby V.B.Wiik. No noteworthy
sulphideassemblagewas foundbut chrysotileaebestosnotedin a folded
layerwouldappearto be quiteuniqueforthispartof Finnmark.
The resultof the geologicalinvestigationis presentedon the
enclosedmap 1:5000.
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Lenticularbodiesof gabbrosoccurin a beltvhichstrikesfrom

Njullasfjellin a northerlydirectionoverBurfjellto Copolcokka,

i.e.overa distanceof at least15 km. Thesegabbrobodiesstandout

topographicallyaa ridgesandlovhills. On the airbornesurveymap

vhichcoversthe southernendof the gabbrobelt,theyshovup as

magneticanomalies,particularlythe highestpartof Njullaefjell.

Detailedgeologicalinvestigationsindicatedthatthemagneticpatternis

at variancewiththeoutcroppatternof the gabbros.Hovever,it seemsto

be in supportof the geologicalinterpretationof thesegabbrosas large

lenticularbodiesemplacedalonga steeplyeasterlydipping,oomposite

thrustzone. Thenatureof thegabbrovas studiedby V.H.Wiik(seePARTII,

chapter4). Samples0/74A& B framBurfjellveredescribedby R. Buchan

inMin.SectionReportNo.447. He observedthatthe alteredgabbroand

relatedscapolitizedrockcontain4 to 5% ilmenite,or ilmeniteandmagnetite,

1 to 2% pyrite,andtracesof chalcopyriteandpyrrhotite.No significant

sulphidemineralizationvas foundin the field(cf.alsochapter3,

D.5and 7, below).

The N ullasokkaEM anomal zonedetectedby theairbornegeophysical

surveyvas followedup by groundsurveysby E. Overvienandparty. The

anomalyzoneincludeeseveralconductorsvhichcouldbe tracedfromsouth

of Njullasjokka(Fig.1,localityR) acrosstheriverandin a northerly

directionto thewestof Vaakdalsvann.Numerousoccurrencesof MArt or less

shearedultrabasiesandmicaceousrockswithsulphidesand,in places,

graphiteverefoundin this300to 400 m videbeltwhichis interpreted

as thrustsolle.Theultrabasicrocksshownon sheetInari-Utsjokiof the

geologicalmap of Finland(scale1:400'000),at the southerntip of

ourarea,alsofallintothe alignmentof the anazalysone.Unfortunately,

thereareonlybouldersandno outcropsof ultrabasicson Pandafjelland

thereis no clear-cutproofof a linkbetveentheoutcropin Finlandand

thoseof Njullasjokka.Buta totallengthof over20 km is quiteprobable

fortheNjullasjokkaEM anomalyzone.

The geologyandmineralizationof theNjullasjokkaEM anomalysone

is describedbelowby E. Overvienandthe resultof Buchan'sexaminaCionof

sample0/110is mentionedthere. Thevriter'sobservationsfroma visitto

the Njullaajokkaarerecordedon thegeologicalsketchsection,Fig.2.

So far,resultsof assaysdidnot shovanyeconomicallyattractive

concentrationsof nickel-coppersulphides.Hovever,themagnitudeof some

of therecordedEM anomaliesis veryremarkAble(seeenclosed"Mmpfrom

centralNjullas..."andgeophysicalsurveymaps).
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On the flatsurfaceto the eastaboveBieidejokka,
LarsKirksetherfounda smallouteropof a serpentinizedperidatite
in & suiteof northerlystrikingquartzofeldspathicgneissand
amphiboliticrocks(Pig.1,localityS). Nmerousblocksof
ultrabasicsnotedin theneighbourhood,withconcentrationeindicating
an in situpositionin places,suggestedthepresenceof a fair-sized
body. Muchtimewas spenton checkingblocksformineralization.Beveral
DMG testson sulphide-bearingsamplesverepositive.A phlogopite
serpentiniteexaminedby R. Buchan(Min.SectionReportNo.499)contained
2% pentlanditeandalightlylesspyrrhotite,andover3%magnetite Abrome
spinel.A fireassaycarriedout in Kristiansandon a collectionof
rocka(EGH/533)fromthe "KirkeetherRavine occurrencegave:

Au Pd Pt
?h-

8 0.09 0.3 0.2 0.2 ppm

The ultra£basicrocksdo notshowup as an anamalyonthe airborne
geophysicalsurveymaps. Geophysicalgroundsurveysoutlined3
conductoreparallelto eachotheraswellas to theNjullasjokkaEM anomaly
zonewhichis about900m to theeast(seechapter3, D.4,and enclosed
geophysicalmap on vhichallgeologicalobservationsarerecorded).

The easternRpfesjøKM anamalydetectedby theairborne•urvey
and follovedup by EM groundvorkin 1965,extendsovera zonewhichis
almostcompletelycoveredby Alacialdeposits.A smalloutcropmapped
as pegmatiteprovidedno clueas to thecauseof theanomaly.On AugustSth,
1966.a 10 m longproapectingtrenchvae startedat line3608,vhere
E. Overwienhadpredicteda minimumthicknessof overburdenoverthe
conductor(Pig.1,localityT). Bedrockvas encounteredoneto twometers
belowsurfaceandblastingrevealeda fractured,pegmatitic,
albite-richrockwithsulphides.SamplesEGH/542(A)&(B)fromthe trench
and sample0/124froma cutinthenearbyoutcropof pegmatitevere
describedby R. Buchanvho interpretedthe rocksas of orobable
metasomaticorigin. Thesulphidecontentof theserocksvariesfrom
tracesto about6%pyrite-marcasiteafterpyrrhotiteandincludesa little
molybdenite(orderof 0.001to 0.01%)andtracesof chalcopyrite.
The resulteof speetrographicanalyeesandof a fireassayforgoldand
platinummineralswereverydisappointing.Themineralizationis
describedbelowby Overvien.Thewriter'sfieldobservationsare
prementedon thegeologicalsection,
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PHOTO PLATE II

Photo E.G.H. 10.8.1966.

The prospectingtrench along profile 360 S
of easternRøesjø EM anomalylookinF in a
westerly direction. Fractured,sulphide-
bearing albite-richrock of metasomatic
originwas encountered1 to 2 m below sur-
face and over a lengthof 9 m. Trench had
total lengthof 10 m and tremoliteschists
were found at end of trench marked by one
of the students. The last ridge featurein
middlegroundand terrain in backgroundis
occupiedby the Røesjø granite. The two
Røesjøsare situatedbetween the ridges in
the middlegroundand cannotbe seen.
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Bome of the anomaliesdetectedby the airbornesurvey fall into
areasvhere no outeropscouldbe located. In case of the Laksetjell
magneticanomaly(Fig.1,localityU), the fev marginalouteropsdo
not providean entirelysatisfactoryezalanationas to the cause of
the feature. Beveralof the recordedEM anomaliescould not be
confirmedby geophysicalground surveyw.

The geologica1traversealongNjullasjokkafrom its confluence
vith the Skiecamjokkain the east to Kotkanpesåin the vest did not
produceanythingof possibleeconomicsignificancebeyondthe
mentionedobservationsfrom the NjullaajokkaEM anomalyzone. Geiger
countertraversesvere made tram Skiecamjokkaalong Njullasjokkaand
then over Njullastje11to NjullasCamp, and also alongparts of the• totkanpesäsection(pegmatites)vith negativeresults.
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2. GEO I $ (E.0.)

A. GENERAL

Thisahapteris essentiallya condensedtranslationof the

geophysicalreportdatedSeptember28th,1965,vrittenby

DirectorI.Aalstad,GeophysicalDepartmentof NorgesGeologieke

Undersøkelsein Trondheim.Formap referencesetc.the original

reportis enclosed.

The reportdealsvithcombinedmagneticandelectromagnetic

airbornesurveycarriedoutby theGeophysicalDepartmentof N.G.U.

on behalfof A/SSulfidmalm.Two separateareasof a totalof 1300km2

verecoveredbetveenKarasjokandNjullas.Theprofileavereflovn

in an east-vestdirectionat a hadt of 100m abovegrounå,the

distancefromoneprofilto the nextis 1000m inthe northernarea

and 500m in thesouthernone.

Thetopographicconditionsvereconsideredfavourableforan

airborneaurvey,but it proveddifficultto navigatetheplanevith

the desiredaccuracybecauseof the poorqualityof the existing

topographicalmaps.

B. INSTRUMEIFTSAND SURVEYMETHOD

The surveyvas carriedoutwitha Lockheed12,tvin-engine

plane. Formagneticmeasurementstheplanevss equippedvitha

continuouslyrecordingtypeAN-ASOH3Amagnetometer.To minimizethe

effectof magneticmaterialin theplane,thedetectorunitwas placed

at theendof a 2 m longtubefixedto therearendof theplane.

A completecompensationof themagneticdisturbancescausedby the

planevas accomplishedby meaneof saallmagnets.Themagnetometer

is a flux-gateinstrumentandcontain3 flux-gatecoils,1 measuring

coiland2 orientatingcoils. By meansof servo-motors,whicharecontrolled

by signalsfromthe orientationcoils,themeasuringcoilvillalvayebe

directedalongthe linesof forceinthemagneticfield,independentof

movementsof theplane. The signalfromthemeasuringcoilis

trensferredto a recorderin theplene,whichvillregieterveriationa

in thetotalfieldof the earth. Themeasuring-accuracyof the



magnetcmeteris approximately1 gamma. Maximumdeflectioeof the
recorderpenis about10 em,and it canbe adjustedto correspondto
100,200,500,1500or 5000gaemas. Whontheanomaliesexceedthe
chosenvalueformaxima defleation,thesealecanbe dieplacedin
stepeof 50,500or 5000gammas.Thusevenhighanosaliescanbe
measuredvithhighaccuracy.

The electromagneticequipaentusedvas developedandprodueed
by GeofyeiskMolaleting(nowGeophyeicalDepartmentof 1.0.0.).
It consistsof a horizontaltransmitterlooparoundtheplaneand
a receivercoilattachedto a tovingline120- 150m behindthe
plansand40 - 50 m belovit. Thetransmitterloopis supplied
vithalternatingcurrentvhichgeneratesan alternatingelectromagnetie
fieldof force. By passingpossibleconductorsin theground,thers
willbe inducedalternatingcurrentin these. By maansof the
receiver-coilthephasedieplacementbetveenthe priaaryfieldand
the secondaryfieldfromthe inducedcurrentsis measured,andthe
phasedisplacementvillbe registered.Themeasurementis made
simultaneouslyon tvo differentfrequencies,respectively
500and2500periodepersecond.Theregistrationoccureon tvo
differentchannelson thesamerecorderas themagnetometer-recordings.

The heightof the planeabovethe groundwasmeasnred
continuouslyby meentof a radio-altimeterof thetypaAP-A-1.The
heightvas recordedsimultaneouslyon a specialchannelon the
samerecorderas themagneticandelectromagneticreadings.

In orderto etatethe ezactcoureeof the flightlineea
35mm stripeameravas installedin theplaneto takenumbered
photographeot the groundat intervaleof approximately2 seconds.
Everypicturetakenvas markedautomaticallyon thecommonreeordar,
andthusco-ordinetedviththeotherrecordinge.

The surveytookplacefromthe 5th- 9thof Julyundergood
veatherconditions.Foroorrectionsof the dailyvariationsin the
earthmagneticfieldandfordriftin themagnetometera chock-point
vas chosenin the northernareaandoneinthe southerntovhich
theprofilesvereattached.Finally,oneflightvaamadeacroesthe
2 cheek-pointsso thatallprofilescouldbe referredto the
sameaegneticlevel.
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C. DATAPROCESSINO.

A photo-mosaiewasmadeby N.G.U.usingthe "slottettemplates"
mathod. A numberof thephotographstakenduringthesurveywere

identifiedandplottedon a transparentsheetcoveringthemosaic,
andtheprofilesvere dravnthroughthesepoints.

Themagneticrecordingsverecorrectedfordriftand daily
variationsandthenplotted.Assumingthattheplanewas flying
alongstraightlineswithconstantspeedbetweeneveryphotograph,

the plottedfiguresshouldbe at therightspoton themap. These
figuresformthebasisof themaEneticcontourmaps. The figuresare

relatedto an arbitrarychosenlevel.

The plottedpointsalsoservedto marktheelectraaagnetic
anomaliesalongthe profiles.In orderto separatethe reeordings

of the two frequencies,theanomaliesof 2500p/o and 500 p/svere
plottedrespectivelyaboveandbelovthe profilelines.

D. RESULTS

The resultof theeirbornesurveyis presentedon the contour
mapsin scales1:20'000and1:50'000.

Withregardto themagneticanamaliesthe follovingoughtto

be mentioned:

Themagneticfieldis onlymeasuredalongtheindicated
profiles,vhilethe contoursareestimatedto runas a connection
betveenpointsviththesameintensity.The contoursthereforealready
representan interpretationof themeasurimments.

Themapsshowthevariationsin thetotalearth-magnetic
fieldandnot,as in the caseof groundeurvey,in theverticalfield.
Por anomaliesrunningeast-westthesemightbe somevhatdisplacedccepared
to themassescausingthe anomalies.

The usedelectromagneticsystemgivesanomalies4 to 5 times
strongerforflatlyingconduetorsthanforsteepiydippingones.

Therefore,thepossibilityof detectinga conductingaonedepends
on itsdip.



As alreadymentionedonlythephasedisplacementis registered.
Nowever,by measuringsimultaneouslyvith2 frequenciesit should

be possibleto saysomathingabouttheconduetibility:A poor

conductoroulygivcaan anomalyonthehigherfrequency,(2500p/s),
a medium-goodconductorvillgiveapproximatelythesameanomalies
on both frequencies,anda goodconductoronlyan anomelyon

the loverfrequency(500p/s).

E. ADDITIORALINFORMATION

Duringa visitto N.G.U.inMay 1967,quitea lotof the

recordingtapeswerecheckedby thew*itar. It vss learnedthata
pertof thesurveyvas carriedoutunderveatherconditionsvith
localconcentrationof staticelectricityvhiohmadeit necessary
to frequentlyadjusttheEM instrument.It is thereforepossible
thatsomeconductoraverelostandthateomeof themoredubious
anomalieswertcausedby theveatherconditions.Oversomemountaine,
and aleowherenavigationerrorsaccurred,the altitudeof severel

profilesvas probablyin partstoohigh(sbove6 - 800feet)to detect
possibleconductors.Thisis clearlydemonstratedacrossthe

NjullasjokkaEM-sone.

Thosedeflectionson the recordingtapesinterpretedas

anomalimeby thewriterwereaddedto theoriginalmapwitha

specialsymbol.

Manymagneticandelectromagneticanomaliesdetectedby the
airbornesurveyverecheckedinthe fieldforoutcropsandby

geophysicalmethods(seechapterson GeneralProspectingOperation
andGeophysicalGroundSurvey).

Specialmapein scale1:50'000veremadeto showthe airborne.
anomalieschockedon theground(Enclosures).
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3. GEOPHYSICAL HOURD SURVEY (E.0.)


A. GENERAL


In 1965/1966,all geophysicalgroundsurveysvith the

exceptionof some magnetometertraverseswere carriedout in the

southernarea coveredby the airbornesurvey.

B. ELECTROMAGNETICINSTRUMENTAND SURVEYMETROD

The used electromagneticequipmentis an EM GUR produced

by ABEM in Sweden. The primaryfield is set up by a transmitterunit,

consistingof a transistoriaedoacillatorand a transmittercoil

wound on a ferritscore (thetransmitterstaff). The measurements

are made with a receiverunit consistingof a receiverstaff and a

compensator-amplifierunit. A pair of headphonesconnectedto the

amplifierserve as a null instrumentvhen measuring. The transmitter

and the receiverstaffsare connectedto the compensator-amplifier

unit by a lightveightreinforcedcable.

The instrumentvorks on tvo frequencies(1760c/s and

44oc/s), and the compensatoris calibratedso that the readings

on its tvo scalescorrespondto the in-phase(Real)and the

out-of-phase(Imaginary)componentsof the fieldvector expressed

as percentagesof the primary fieldstrength.

In the fielda baselineis laid parallelto the svapected

conductorand traversesare run by means of a compass. The

feedingcablebetweenthe transmitterand receiver(60m) is used

as a tape. The diatancebetweenthe profilesfor a reconnaisance

surveywas 240 m, but for more detailedwork traverseswere mads

at 120 m and 60 m intervals.

The terrainin the investigatedarea was usuallyflat and

thereforefavourablefor an EM survey,but small lakes and numerous

svampsmake it often difficultto run continuousprofiles. In hilly

terrainsa Paulinberometerwas used to measurethe differencein

altitudebetweenreceiverand transndtterstaff for calculatingthe

terraincorrectiontnyobservedreal componentof the vertical

fieldvector.
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C. MAONETOMETERBURVEYB

. The instrumentusedvas a smallhandmagnetteset•rmadeby N.O.U.

(accuracy100 vithoutusingtripod).Traversesvererunby the

compassandpacingmethodor alongEM profiles,andobservationsvere

normallytakenevery10 m.

D. DESCRIPTIOAAND INTERIMBLATIONOF YMELDWORK

The Chaptermainlydealsviththesurveyscarriedoutduring

the summerof 1966,buttheworkin theReaajeareapreviously

reportedon is alsobrieflyrevieved(seeReportfroma Oeophysical

Burveyin the Njullasareaof KamtokeinoRerredin Finnmark,Norvay,

August1965).

Nalaof areasourveyedin 1966andthe amendedsuipof ReesjøE

areanclooed.A specialmap in scale1:20'000fromcentralIjullasvas

madeto shovall1M anomaliesdetectedby airborneandgroundsurveys,

andallouteropavithinthe areainvestigatedby groundgeophysicsin 1966.

AreaN of vesternandeasternR esj.0

Mostof the airborneEM anomaliesinthisareashovup very

vellon the highestfrequency(2500c/s)on the lecordingtape,vhile

on the loverfrequency(500c/s)the readingsareratherdubious.

The groundsurveycarriedout in 1965didnotdatectanydefinite

conductorsoverthe airborneanomalies,althoughvithinthe investigated

areathereoccursomeweakand irregularanomalies.Bincethe

anonalieemainlyoccuraboveswampa,theirappearancewouldbe

influencedby the svamps.The anomeliesdo not representthe normal

shapeof a conductorvithdipvhichcouldbe expectedinthisarea.

Magnetitein thebedrockacouldalsoproducesameof the anomalies.

The easternR es anomaly„._(seemap).

A strongconduatorvas outlinaioverthe airborneEM anomalies

in 1965. Trenchingvas carriedoutin 1966in profile360B fromthe

hangingvallto the footvallof thisconductor.Bedrockesposedin

thetrenchis a fractured,sulphide-besring,albitepegmatitevith

minormicroclineof probablemetasomaticorigin.



:»ErY:Y': An.1

#,N

;:-



19-

The pegmatitecontainslocallyup to 6 % pyrite-marcesiteafter pyrrhotite.

Althoughsulphidesare enrichedalong jointplanes it is dubious

that this weak mineralizationcan prodmcesuth a comparatively

etrongconductor.

Beneaththe foot vall of the pegmatitethere is a rotten,soapy,

and faintlyrustcoveredactinolite-chloriteschistwith some biotite.

If this rock,vhich is very weatherednear the surface,carriesa

sufficientamountof sulphides,(or graphite),and has a certain

•xtensionin the strikedirection,it may causethe detectedEM anoma1y.

Blastingin the outeropnear the anomalyinprofile240 S ahowed

that it was mineralizedin the same way as the pegmatitein the trench,

but it seemedto containsomevhatmore molybdeniteas scatteredblebs.

To establishvhat reallyproducesthe EK anomalyone yould have to pm%

down a short drillhole or do some more trenching.

3. The N'ullas'okkaEK an zone (seema s).

The airbornesurvey detectedseveralEM anomaliesassociated

with magnetiahighs along a N-8 strikingzone near Ejullasjokka.

(ElsevhereNjullasjokkais referredto as Njullaselvor NjullasRiver).

In 1962,B. Flood foundultrabasicsnear this sone and it was decidedto

follow.Upthe airborneanamaliesby groundgeophysicsand mapping.

Severelmore or less strongconductors,often arrangedin an en

echelonpattern,vere traced for nearly8 ka to the north and south

of Njullasjokka. The sone probablyextendsfurthersouthwardsas there

are veak indicationsof possibleconductorsin this directionon the

recordingtape to as far south as the border of Finland. In the

northernmostairborneprofile (nr. 35) adjustmentsof the EK instrument

have taken placejust abovethis zone,but from the EK map one can see

that anomaliesatill occur in the northernmoatprofileon ground.

The EM anomaliesappearto followa 300-400m wide structuralzone,

probablya thrust,alongwhich ultrabasiceseem to have been intruded.

lastof Njullaavannand southwardsthis sone of more or less shearedand

cataclasticrocks seems to followthe easternborder of the Hestfossen

sequenceof amphibolites. Approximately2.5 km N of the Njullasvann

the borderbends towardsnorthwestwhile the ancmalyzone continuee

towardsnorth.
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Outcropavithinthe soneare onlyfoundnearNjullasjokkaand

partlyalongtbe easternshoreof somelakes1-2km I of the river.

Elsevhere,the soneis coveredby svampsandmoraine,probablyvith

a thicknessof 10-20m. The strongestanomaliesoccurin the riversection

vherethe conductorsvillbe situatedclosestto surface.TheSK

anomaliesarebelievedto be causedby severalN-S strikingsones

containingsulphidesandpossiblygraphitein places. Shearedtalcose

serpeatinites,vaterfillødfractupesandto a large•xtentsvampy

groundvillalsoinfluencethe conductivityof the ground.

Sulphidesamountinpto lessthan10%are foundin a fractured

taleoseserpentinite(metapyroxenite)in the riversection.The sulphide

assemblageconsiteof pyrrhotiteenelosingblockyand flamepentlandite.

Chalcopyrite,chromespinelandmagnetitearealsopresent.Tvo saffles

analynedin Kristiansandcontained0.2and 0.26% Ni.

Treversesviththehandmagnetometerindicatedthatthe

serpentiniteis probablymorethan250m longandapproximately50m vide.

In theeasternpartof the sonethereareseveralelongatedbodiesor

dykse of meta-ultrabasiesgivingriseto veryhighmagneticanomalies.

Theyselmto be situatedjusteastof the strongestRM anamaliesand

containmuchmoremonoclinicamphibolethanthe formerrock.

In an outcropof a dense,fine-prained,greyish-greenishgnøiss

vithgranulartextureandcoasistingof 70%plagioclase,20%phlogopite

andmuscoviteandainorehlorite,clinosoisite,rutile,apatiteand

sphene,the sameassemblageof sulphidesoccursas disseminationandas

enrichmentaalongfractureplanes. Themineralizationismuchveaker

thanin the serpentinite,andthe rockulsocontainsaround1% of graphite.

Sulphidesalsooccurin a specialtypeof shearedmicasehist

describedin PARTII undermicagneise/micaschist.Theouteropiø

situatedneara lake1300m N of theriverand containsup to 5% sulphides

as elongatedgrainsparallelto the foliation.The sulphidesconsists

mainlyof pyrrhotitevithminorchaleopyriteandmarcasite.Ilmenite

andmagnetitearepresent,andgraphiteoccursas an accessory.

Å saaplefromanotheroutcropof probablythesameschist300m

furtherto thenorthcontains2% ilmeniteand 3% graphite.It is

possiblethatthisschistactsas a veakconductor.Diamonddrilling

seemsto be theonlyvay to findoutvhatcanseethe12.1anomaliem.



PHOTO PLATE IV

Photo E.O. 4.8.1966.

Picture shows the flat groundto the east above
Sieidejokkaas seen lookingin a NE direction.
Here, a small outcropof serpentinizedperidotite
was found and a subsequentEM ground survey led
to the discoveryof the KirksætherRavine EM
anomalywhich was not recordedby the airborne
geophysicalsurvey.



TheKirksetherRavinenearLan delv(Bieideokka)(seeme ).

A poorlyexposedoccurraneeof a serpentinizedperidotitsvithin
a seguancsof emphibolitesand guartzofeldspathicgne* ear Landgudelv

containaup to 5% sulphides.Accordingto Buchan,ona specimen
contained30%olivine,25%serpentine,20%phlogopite,10$talc,and
6%carbonate.Blockypentlanditeandpyrrhotitein fairlyegualamounts
arenormallyaecompaniedby chranespineland/ormagnetitein intergranular
patches.

No airborneEM anoma)iesveredetectedoverthisperidotite,but
becauseit containedsomesulphides,it was decidedto runsome
profilesviththe24 OUNoverthe ground. It canalsobe mentioned
that10m eastof the outeroptherearesomesmallblocksof a dioritic
rockwithgranoblastictexturecontainingmorethan80$of oligoclase
andprobablylessthan5% pyrrhotiteandmarcasite.AnothersmallbloOk
vithinthe investigatedareacontainedsomsgraphite(lessthan5%).

The brief groundsurveydetected3 mediumto strongconductors
vhichseemto be parallelto the foliationof thesurroundinggneisses.
Promthe4 profilesvith120m intervalsit is impossibleto say
anythingaboutthe extensionof the conductors.

A traverseacrossthe peridotitevitha handmagnetometer
indicatedthatit is verynarrow. Becauseof the lackof outeropthe
onlyvayto findoutvhatcausestheEM anonaliesis to drill.
Hovever,oneshouldfirstdo somesupplementaryEM andmagnetometervork.

AirborneEM ananalyin profile39 in the southernpart
of Burf.11 (seemap)._.

The airoorneEM anomalywhichis obviousfromtherecordingtape
on bothfreguencies,probablyoccursabovetheextensionof the
Burfjellgabbrotovardssouth. TraversesviththeEM GUN didnot deteet
anyconductor,butthemagnetometeroutlinedthemagnetichighindicated
by theairbornesurvey.

Oneprofilevas extendedvestwardsto crossa knownoccurrence
of an ultrabasicdyke. In-phasevalueshigherthan100%acrossthe
dykecouldbe explainedby a highcontentof magnetite.
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6. X etic hi east of Burha n see ma ).

Tvo EM traversesacroesthe magnetichigh of 6000 vere negative.

In-phasevalueshigherthan 100% near the centreof the anomaly could

be due to a high magnetitecontent. Quartsitesand mica gneisses

some hundredmeterswest of the anomalyand also north of it near the

Njullasriver are locallyfracturedand brecciatedvith magnetiteand

minor pyriteprecipitatedalong jointplanes.

Traverseavith the handmagnetcmetergave an irregularpattern

of magneticanomaliesnear the centreof the magnetichigh detectedhy

the airbornesurvey.

11 7. The N'ullasf'ellm etic hi (seemap).

An aeromagneticanomalyof 4550 at Njullasfjellis causedby

a hyperitegabbroor metagabbrowhich locallycontainsa fair amount

of opaques. One specimenshovedapproximately14 ilmenite, magnetite,


1% pyrthotiteand traces of chalcopyrite.

4 traverseson groundacrossthe intrusived:d not detectany

conductors. Some high in-phasereadingsare probablycausedby concentrations

of magnetite. Two profileswith handmagnetometeragreewell vith the

airborndmagnetichigh.

AirborneEM anomal in rofile 52 (seeap).

The anomalyehows up very well on the recordingtape, and there

is also a dubiousone on the highest frequencyin the next profile

to the north. The EM surveyon groundgave someweakanomalies

vhiCh are intetpretedas an effectof ths overburdenor magnetite

in the bedroek.

AirborneKM anomalyin profile49 at westernpart of Buthaugen
(seema ).

The groundsurveyover this airborneanomaly,which is evident

on the high frequencybut somewhatdubiouson the lowerone on the

recordingtape,was quitenegative.
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