
os
‘2217 Bergvesenet

Postboks302 I . N-744 I Trondbeim

Rapportarkivet

Bergvesenet rapport nr

7338

Intern Journal nr Internt arkiv nr Rapporl lokalisering Gradering

Kommer fra ..arkiv Ekstern rapport nr Oversendt fra

F.M. Vokes

Fortrolig pga Fortrolig fra dato:

Tittel

Copper and Iron Sulphide Deposits of Porsanger County of Finnmark, Notheren Norway

Forfatter

Juve, Gunnar
Dato Ar

1968

Bedrift (Oppdragsgiver og/eller oppdragstaker)

SydvarangerA/S/NGU

	

•mmune Fylke

	

Porsanger Finnmark
Bergdistrikt 1:50000kartblad

20353
1: 250 000 kartblad

Honningsvåg

Fagområde

Geologi

Dokument type Forekomster (forekomst, gruvefelt, undersøkelsesfelt)

Porsangerfeltet
Karihaugen
Corgus
Rittabergen

Råstoffgruppe Råstofftype

Malm/metall Cu

ammendrag, innholdsfortegnelse eller innholdsbeskrivelse

Utkast til artikkel, på engelsk med urettet korrekturog med noe manglende innhold av de figurer det refereres til.
Geolog og strukturer i det aktuelle området beskrives I detalj. Videre gås gjennom og beskrivesde 2
malmparagenesene som er konstatert i feltet. I kobberparagenesenbeskrivesovergangen fra protore, til
cementasjon og til en oksydasjonssone.
noen analyser prsenteres.

Vedlagt geologisk oversiktskart (norsk) og 4 polerslipfotos.

.„/



COPFT2AND IRON SULPHIDEDEPOSITSOF PORSANGER,

COkY OF FINNMARK,NORTHERNNORWAY.

INTRODUCTION

The here presentedwork is part of the explorationprogramof the

firm A/S Sydvarangerin the northernmost:Countyof Norvay,Finnmark,

duringthe field seasonsof 1965, 1966 and 1967. The work was started

and has been led by professorJens A.W. Bugge, Oslo.

On regionaland local scalesit has been tried to correlateold

wellknownprospectswith new indicationsfoundduringthis campaign.

The aim has been to.avaluatethe economicexploitabilityofthe occurrences,

to characteriikthemlocally,and if possible,regionallyin order to

establisha base for furtherprospectingin the surroundingareas.

As it is possibleto link togethergeneticallyseveralof the vide-

spreadcoppermineralizationsof the vesternpart of the county,special

considerationshave been made to place the Porsangerdepositswithin the

frame of vhat I will call "The copperprovinceof westernFianmark".

In the presentdescriptiona surveyofthe differentore types,their

host rocks and surrounding be given.

The generalstructure,tectonicaland metamorphicdevelopmentare

mainly seen from the point of view of ore localization. Baseakona
1P

relalivelybroad analyticalmaterial, the outlinesand some characteristics

of the geOhemistryof ores and host rocks are disomseed.

¥-The materialconsistsof 59 completeanalyses(21 elements),42 anal45:4

of ore + trace elements, 53 ore analyskpcarriedout in the N.G.U.

laboratåries,severalhundr4 of Cu-analysesdatingfrom 1908 to 1968

performedby differantlabs, analysisfrom a specialvolumetricsampling

and ore dressing«periments by A/S Sydvaranger1967.

The geochemicaldata will be treatedmore exhaustivelyand presented

togetherwith the microscopicaldescriptionin "Copperprovinceof

westernFinnmark"(manuscript).



LOCALIZATION - TOPOGRAPHY

Thecountyof Finnmarkcoversmorethan46 000km2

Theactrualoccurrencesliein the lateprecambrian(Farelidianage)

sedimentsandvolcarkilesof theLakselvvalley,at thebottomof the

largestfjordof Finnmark,Porsangen.

3.

Figure1.

Geolégicalmap.Countyof Finnmark.

TheLakselvvalleyis formedlikea broadchannel,excavatedby

icefrrosionthroughtheover-lyingeocambrian(caledonian)nearlyflatlying

sediments,fromthebiglundrain theSouthto the ocean. Thelongfjord

is of courseonlythe submergedcontinuationof thevalley. Theclassical

U-formis discernedin thecross-sectionsof thisbroadvalley.

Thegeneraltopographyof thevalleybottomis gentlyundulating.

But on a detailedscaleit is seento be dissectedby a systemof ridges

an depressions.At someplacesrelativelydeepcanyånsaccentuatethis

relief. Sameof thebroaderdepressionsarefilletwithconspicuously

thickglacio-fluvialdeposits.

By levellingin relationto thewellexposedlimitbetweenthe

precambrianrocksandoverlyingcaledoniancomplex,it is seenthatthe

valley-bottomat placeshaskeptitsmainsub-cambrianrelief:- namely

thatof the sub-cambrianpeneplain,so welldemonstratedon thetundra

furthersouth. Duringthe finalstageof th4uaternar7epochtherigdes

andhigherplateausof thevalleyhavebeenwashednearlyfreefrom



overburden. This makes these parts easilymappable,a phenomenon

vhich is in strikingcontrastto the Aeavily coveredtundraof southern

Finnmarkand northernFinland,and to the depressioneof this actual

area as vell.

With patchvisedietribution(=tin areaswhich are not so

roughlyscouredby the ice) areas of deep chemicalerosionare found.

This is as a whole a quiterare phenamenonin Norway,where we more or

less have taken for grantedthat the glaciationshouldhave scrapedand

washedall hard rock down to an unalteredlevel.

This very specialcombinationof physicaland chemicalweathering

has had & decisiveinfluenceon the mineralisationof the area. One of

the resultsis that in the mineralizedzonesthere is an irregularpattern

of high and low metal contentssccordingto the degreeof chemicalweat4t-

#ering at the locality.

GEOLOGY

HOST ROCK SERIES

The mineralizedcamplexis of late precambrianage, - 600 - 1800

millionyears. Most probablythe age is karelidian.

11.

Figure 2.

On the top of the figureis seen a schematizedprofileof the mineralillation

typeswithintheir host rocks.



The rock series includes:

Amphibolites/green•chistsof volcanicsedimentaryand of orthodox

sedimentaryorigin. Pillowlavas are found.

Quartzites/gneissicquartzites/leptites/quartzkeratophyres.

Limestones/dolemites.

Mica schists.

Black schists,(9raphite1amorphoushydrocarbons).Locallyplugs and

sill-likebodiesof ultrabasiccompositionare found. They are

mainly quite pure hornblendites,often deepleyserpentinized.

Their existenceis indeedintriguing,but they definitelydo not seem

to have any conneationwith the mineralismiions.

Gradualtransitionsbetveen he differentmembers (unities)are

found. But mostlyhthe appare unsharplimitsare due to very fine-bed


ded ultmrnationsand repetitionsof tvo or three of the seriesmember€.

The thicknessesof these repeatedstratamay vary betweenfew millimeters

and severalmeters.

Thus, on a whole,the limitsbetweenthe abovementionedfour groups

are in fact quite sharpand consistent.

5.

Figure 3. Lakselvvalley,Porsanger.

Geologicalmap of the northernpart of the valley,with a generalized

E - W section.
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MAIN STRUCTUREOF THE COMPLEX

The map ehowsa simplifiedpictureof the northernpart of the

Lakselvvalley. The main structureis an irregularring or basin in

which it has been possibleto follovsome of the mineraltiledhorizons

(mainlypyrrhotite-pyrite-orelayers)the whole way round, eApt for

shortdistancesmade inalpessibleby overburdenor water. A pronounced

verticalfault separatesthe valley into this northernpart and a southern

part vhich is much more coveredand thus not so vell knotstructurafly.

Both the verticaland the lateraldisplacementof the fault indicate

that the same part of the stratigraphicalcolumnis peprensentedin the

South, and thus the same mineraligedhorizons.

Neitherthis faultnor any of the numerousemallerones found seem

to haue any directconnectionwith the mineraliSationprocesses.

- fhe axial planetracesof the major foldeare seen to be oriented

more or less radiallytowardsthe centreof the basin.

The foldinghas influencedthe area alongtwo main directions:


The first fold211phase (F1):NNW-SSEand the seconitfoldlegphase (F2):

It may be discussekto what extentthe foldingo(the caledonien

mountainrange,lyingdiscordantlyabove the here describedcomplex,has

influencedits structure.

The complexis overlainby quite flatlyingcambrianautochtouous

sediments. Above these occur eocambriansedimentsseparatedfrom their

base by a thruetplane or a thrust zone. At some placesthis thruetplane

cuts down into the precambrianbasementand has locallytorn away large

piecesot the oaderrocks and incorporatedthem into its ovn body. Of

coureethese thrustmovementshave been very powerful,but on a whole,

their effecton the precembrianbasementis in the scopeof our investi-

gation,of negligiblecharacter.

Neitheris it believedthat the pure foldingmovementsof caledonian

time have had any effectfurtherthan to fold the lose torn pieces into

the eocabriansediments.

The fold axis directionswhich in the precambrianLakselvsediments

exeptionallyare foundto be parallelto caledoniandirections,are

interpretedas interferentedirectionsbetweenthe abovementionedFl

and F2.

ifklis,the whole tectonichistoryof the complaS,wascompleted

E-W.

F2 hasftlijiasie—sesquiteclearlydeformedthe F1 structures,but

it must be etressedthat locallyF2 folds are undoubtedlydeformedby

F1 influenceindicatinga certaincontemporaneityof the two phases.
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alreadyin precambriantime.

The all-overprevailingschisSfrityis parallelto the sedimentary

layeringand has been develøpedprior to the first folda phase.

When in roughlytectonizedparts it is obliqueto it, the compostional

bandingonly seldomfails to show vhat are the originaloutlineeof the

differentlaisers.

ORES, LOCALIZATIONAND TYPES

The ores (mineraliSations)areunequivoquallylocatedto the amphibolite

units (mostlyto one unity boo - 600 m thick)in which they may be

followedtens of kilometers.

In the whole valley - an area of more than 350km2 with an apparent-

ly enormous"mineralisationdensity",ve are now able to restrictthe

ore distributionto thirWof the strå$igraphicalcolumn.

Two main ore paragenesesmay be pointedout:

The iron sulphideparagenesis(the "Kieparagenesis").

The copperpexagenesis.

The iron sulphideparagenesis(Kisparagenesis")consistsmainly of

pyrrhotite,but pyritemay be an importentconstituent.Wilw,~1,

.1(LEJ:ditegcLx.Thechalcopyritecontent is very low. Sphaleriteand galena are

consideredas local accessories. At placesgraphiteis an important

constituent. The "Kis"-paragenesisdisplaysa simplegeometry,-

thin stratawhich are coneistentlyconcordantto the sedimentary

layering. Thanksto the formationof gossansthe pyrrhotite-pyrite

layers are easelymleableover long distances.

These sulphidehorizonsare of no ecconomicvalue today,but were of

greatVlue duringthe mappingwork, and particularlyfor the

localizationof the economicallymore interestingparagenesis;

namely:

The copperparagenesis.

On a regionalscale this one followsparallellyto the iron sulphide

paragenesis,but displayson the local scale a totallydifferent

geometry.

Is mostly occursas elongatedcloudsof impregnationand more seldom

as small scale,fissure-depositions.Exceptionally"contactores"

are seen: irregularassemblagesof sulphidesin amphibolitematrix,

but limitedto one side by a quartzitewall.
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The oremineralassemblagesareof differenttypesin thie"Copper

ore"type;theirgeneralcharacteristiesare:

IIA.Protore.

Whatis believedto be theprotoreof therichsuperficial

mineralisMtionsis an even,lowgradeimpregnationof chalcopyrite

andpyritein theunalteredamphibolites.Molybdeniteoccursas a

tracemineral.Minormagnetiteis observed.

IIB.Cementationzonecopperore.

Therichcopperoresseenin somesuperficialzonesis considered

to be a cementationproductof the abovementionedprotore.

It consistemainlyof chalcociteandbornite.Hematiteis a more

or lessconstantminorconatuent,eitheras martiteafterprimary

magnetiteor as new-formedindividualsandbeautifulspecularite

clusters.Mblybdeniteoccursas tracemineralevenhere.

Chalcopyritemmbe presentin relativelyconeiderableamounts,

butdoesnot seemto be an integratedmemberof thisparagenesisft

In a fewexceptionallocalitiesthe texturalfeaturesrevealthat

chaleopyritehasbeenenrichedas such,but thisis alvaysin

transitionzonesto theMpalcementationassemblage:chalcocite

andbornite.

Nativecopperoccursas traceein someplaces,andhasbeenfound

locallyin lumpsof up to 3 kg,oftentogethervithquartzandcarbonate

as fissurefillings.Thematrixof thisoretypeis oftentransformed.

Processeswhichhavegiventheamphibolitesa newappearanceare:

Formationof newchloritee,talc,sericite,bleachingof biotite,

colorationof feldsparsandbiotiteby finelydistributedhematite

andnew formationof specularite.

Locallythereseemsto be an enrichmentof quartzandcalcite,but

impresaionmaybe dueto thecoarsergrainsizeandthemore

prominentfissurefillingsin theseareas.

*As chaleopyritealeomay be a mineralof secondaryenrichment,the

limiteof thedifferentzonesmaybe irregularandsomewhatarbitrary.

The zoninggeametryhasto å largeextentbeendeterminedin the

fieldby helpof therocktransformations,butmicroscopyunderlines

the fieldoberrvations,and especiallythatchalcopyritenearly

exclusivelyeeemsto occuras a primarymineral(Deer,Howieand

Zussmann,H. Bjørlykke,F.M.Vokes).



IIC. Oxidationzone ore.

The last step of transformationundergoneby this copperore type

is a pure productof the oxidationzone. Malachite,azuriteand

cupriteare conspicucusrepresentativesof this multicoloured

assemblage. Iron hydroxidesgenerallyaccompanythem.

As a transitionalproductbetweenthe cementationzone aseemblage

and that of the oxidationzone, it is seen that the blue isotropie

chalcocitealways is best develppednear oxådationzone minerals.

It has grown inwardsfrom cracks and surfaceson the ordinary

chalcocite.

Under the same conditionsthe nativecopperalways isSurrounded

by & layerof cuprite.

The ultimateresultsof the weatheringis that even the oxidation

productshave been leathedavay. In some gossansr5-25 cm zone

of total leaching-outof the ore metals is observed. The host

rock, then transformedto a loose,dirty clayeyaggregatehas however

retainedthe originalfoliation.

The threevarietiesof the copperore:

Protore(chalcopyrite),cementationzone ore (chalcocite,bornite,

hematite,nativecopmer)and oxidationzone ore (malachite,azurite,

cuprite)are in some places intinatelymixet,

Their ecconomicevaluationhas been complex.

By the help of extractAlonof largervolumesand channelsampling

(B. Røsholt1968)the prospectas a whole,has for the time being

turnedout not to be very promisingfrom an economicalpoint of view.

Geometricaland petrologicalrelationshipsbetweenores and host rocks.

The only pdmary geometricalconnectionbetweenthe two main ore

types (ironsulphidetype and coppersulphidetype) is that.,bothof them,

on a regionalscale,have a stratiformdistributionand are adjacentto

each otherwithin the foot vallhangingwall limitsof the~e~

greenstone/greenshistunite. That they locallymay be difficultto tell

apart geometricallyis mainly due to intensetectonization,but exceptio-

nally also to originalrapid changesin the depositionalmilien and to

metamosphicprocesses.

The amphiboliteunits form a seriesof originalmarl sedimentsand

extrusivevolaanicgreenstones. Within the amphiboliteunitiesthe two

"pure"rick types,marl anå greenstone,prevailvolumetricallY,but all

blends betveenthe two exist.

9.
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setiirt4_,
ThejhWitcomplexis metamorphosedin the epidete-amphibtaite

(garnet-biotite)mineralfepies. A metamorphiehamogenization(con-

vergence)as to eineralcontenthas taken place. As the metamorphic

lavas and metamorphicmarilsgenerallyhave the same mineralconstituents,

a non geneticalterminologyvas used for mappingpurposes. Rowever,it

was tried,on texturalgroundeto discernbetveenvolcanicgreenstones

and greenschistsof otherorigin. Microscopyhas amplydemonstrated

theeepossibMtiinctions to be useful. Greenschistemay be of three

origina:purefyvolcanic,detritalvolcanicand marl.

Pillow lavas were found at severallocalities,but are difficultto

follovalong the strike.

Pure limestoneSofRøveralmeters'thicknessare togetherwith carbon-

bearingschistsand the sedime".`,772ron stCries excellentstratågraphic

levels.

Generallyit can be concludedthat the copparparagenesisis baund

to the green lavas and the iron sulphideparagenesis(Kisparagenesis)is

beund to the basic marl sediments.

It is however,sometimesdifficult,in detailto retraceevery

individuallocalityof the one or the other ore assezablag4back to its

originaldepositionalmiliedt.The reasonsfor this may be one or several

of the following:

The two maragenesishave originallybeen depositedvery near to each

other.

The tectonezationhas broughtthem even nearerto each other.

Generalmetamorphicand particularcementationprocesseshave

motilizedproductefrom the one and/orthe other paragenesisand

redepositedthem vithinthe same volume.

The primarydepositionof the iron sulphideparagenesismust have

been one of sedimentarycharacter.

C.W. Carstems,who made a thoroughinvestigationof tlieseiron

eulphidedepositsin the early thirties( ) considered


them ot repreeenta metamorphicvariety of the sedimentaryEieslagertetten-

type "vasekie". This is a viev I share in everydetail.
ct‘tiem-cdtma-a-5

They are strictlystratabeunddepositsof-em-emermemsoriginal

horizontal•istribution. Theirhostrocksare marl and quartz feldspathic

sediments. There is alvaysan importanthydrocarboncompomentin the matrix

or adjacentt.114,tkt

The "vasskis"horizonehave no abselutepreferencefor any of these

ho rocks,but there is a cleartendencythat quartzis more abundantas

matriz constituentthan ore for instancethe limerichmarls.

Especiallyit is seen that the limestoneor dolamitelayerswhitk are
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feundnear the ironsulphidehorizonsare absolutelyunaffectedby the

primaryminerali3ation.

This, even if these iron sulphidesare intercalatedin a mainly

volcanicseries,theirmatriAis purely sedimentary,the depdheition

seemsto have taken placeperiodicai betweenphasesof extrusiveactivity.

The relativelyhigh hydrocarboncontentvhich alvaysaccompeny&!Eltiphide

layers is seen as a sign of biochemicalactivityhaving favouredtheir

precipitation.

The primarycopperparagenesis,protore,is strictlybound to the

extrusivegreenstones. On a regionalscalethe mineralizationhas a

stratiformlenticularform, strictlythe same geometryas the lava

bodies. On a local scale the protorebodies appearas less regular

impregnationlensesor "clouds",alwaysvith their largestdimensions

parallelto the hangingand footvall limitationeof the lav4enches.

The dominatingprotoremineral is chalcopyrite. Pyrite is considered

to be an accessorymineral,accompanyingchalcopyriterelatively

unsystematically.Other accessorieeare malnetite,hematiteand ilmenite.

As a tracemineralmolyhdeniteseemsto be consietentin all directions.

It must be streesedthat molybdeniteis a very scarcetracemineral,

but the multiplefindsof it in the protoreparngenesisis same:vhatin

contrastvith the very low contentof Mo in the greenlavae: 3 - 10 ppm.

Molybdeniteis relativelymore conspicuousin the cementationzone

copperores. A biggergrainsi3eis one of the reasonsfor thie, locally

very restrWd enrichmentshave taken place. But by no means they seem

importantenoughto forn an econamicore.

The bearersof the primarycoppermineralisation(protore)are as

earliermentionedexclusivelygreenstones,extrudedin vater or possibly

in exceptionalcases on dry land. The thicknessof the individualbenches

varies from few centimetersto severaldecemetere. Typicalis that the

hangingand foot wall rock of every singlelava horizonis completely

devoidof this primaryminerali3ation.This holds consequentlyfor

everytype of adjacentrock, that be the principalhongingand foot

sallrockofthe whole unit:reissic quartzites,or the many intercdla-

tions ofthe same and of marl, limestoeg7tackfrchists.

The coppercontentof the nrotorein theee extrusivegreenstonesis

lov, and the unalteredrock can neverbe consideredas an ore in the

econamicsense og the word. A probablebackgroundvalue for the copper

contentof the greenstoneslies under 0,05% and around0,1% in the better

zones. Exceptionallytherezwones with 0,2 - 0,3% Cu as chalcopyrite

in unalteredgreenstones. one has to move to the alteredpart of


the ore zones,where the cementationproccesseehave efirichedthe volume



particularlyin copper.

One of the best occurrencesin the valley,the Karinhaugenprospect,

was calculatedto have the followingore assay areason the surface

(Nordenskiöld1908, Oenesl, 1938, Poulsen1938): 2,5% Cu - 700 m2,

1,570Cu- 15001414,1loweveranalysesfrom drillingsperformed1939 (Pouleen

1939) show that the ore volume is very restrictedand the rrospectwas

discardedas uneconamic. See figurenr. 4.

12.

Figure 4.

The theory of protore-cementationore - leached/oxidizedore illustrated

by old drill hole seriesin the occurrenseKarinhaugen.

DISCUSSION

The iron sulphideores are consideredas metamorphicsedimentary

formationsgeneratedin a carbonbearingmilieU,ofmarl/quarts

sedimentationintercalatedin a seriesof basic 44L1gag4 lavas and

-lbsellftl,44-44e-aAA-L oeÅrt t44.5

How esumedprotoreof the coppermineralizationshas been

primarlyintroducedinto its host rock is far more unclear. Nothing

conclusivecan at the momentbe said about the form in which the copper

mineralsfirstwere deposited(native,oxide or sulphide).
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The backgroundvalueof the coppercontentof

the greenlavasis nothigherthannormallycan

be awaitedfromextrusivegreenstonesformed

undersimilarconditions.

The distributiongeometryof the protorefavours

the theorytbatthe coppershouldhavebeenintro-

ducedto the sitetogetherwith itshostrock:

thusthe copperbeingof direotsynvoloanicorigin.

Thetimingof the laterdevelopmentof the

oopperparagenesisis complex.It musthavetaken

placeduringan epoothen aquoussolutionshavebeen

ableto oiroulatethroughporesand oracks,and must

havebeena prooessof longduration.

The oopperassemblages(exceptthe protore)as they

occuron numerousveins,oracks,and pores,exhibit

a typicalcementationzonegeometry,overimportant

partsof the field,and theirmineralogyis not less

typicalfor suchformations.Especiallythe native

copperon quartzand calciteveinsis of interest.

Themetalhas beendissolvedfromits

originalprotoreand redepositedat shortdistances

from itsoriginallooation.Withinoertainvolumes

the wholeprocesshas takenplacein situ.The

mobilisationand depositionalagensesmusthavebeen

relatively000lor low-temperedsolutions.

The somewbatirregularzoningobserved

betweenthe protoreand the oementationzonegenerally

seemsto havehorizontallimitations.Thissuggests

thattke ground-watercan havebeenat the origin

of%the dissolvingandredepositingmedium.Thisagain

requirestbatthe oementedareasmusthavebeennearly

uncoveredor undera quiteshallowoverburden,
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Suchconditionshaveonlytakenplaoeduringthe

eocambrianepoohand fromthe quternqryepochon

and up to ourdays.Therelativelyshorttimeelapsed

sinoethe beginningof the quaternaryepoch,makes

it littleprobablethatthe formationshouldhave

takenplacein suoha reoenttime.

Thatthe cementationprocesses may be of

eocambrianage is a hypothesiswhich,withour

presentxfflugit; knowledge,doesnot meetany

severecontradictions,but the materialfroma

largerregionalsurveyhas to be treatedmorein

detailbeforethe argumentsfor and againstcan be

presentedwiththe objectivitytheydeserve.

As mentionedabove,one may locallyfind

mizturesof highand lowteperaturemineralassemblages

in the coppermineralisations.

- f.a.r.--tagtat Looallyit is not possibleto establish

the ooasequentagerelationshipsbetweenthe

differentdepositions.Teotonioaldisturbances

havebeenemphasizedas the most probablereason

forthis.However,it is believedthatseveral

pulsationsunderdifferentthermalconditions

may haveregeneratedat leastsmallerpartsof

theseoree.Throughthe longhistoryof the deposits

it is fullypossiblethatdifferentpower-releases

have influencedthem.For instanoethereare

mineralisedorackand fissuresystemsof both

precambrianand oaledoniandirectione,

One of the morespectacularoonsequenoes

of the hypothesisof formatSmentatioa oresin

lateprecambrianor earlypalaeozoiotime is that



•
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importantareasnow lyingunderthe coverof

the caledonianmountainohainwouldbe virtual

prospectingfields.Areasin Pinnmarkof comparable

and partlysimilargeologioalandtopographical

positionawhichprobablyhavebeensubjectto the

sameprooessesas the Porsangerdepositsare for

exampleSuovrarappacopperprospectNorthof

Kautokeinoand Ulveryggenin the Repparfjord

window.Otherareas of deepchemicalerosion

are desoribedby ToreGjelsvik( ).

The Porsangeroopperand ironsulphide

depositsofihra uniquechanceto studystageby

stagethe complexdevelopmentof a widespread

mineralisationsystem.If tba economiopossibilities

of the Porsangerareaturnedout161U not to be

verypromisingfor thetimebeing,the studiesof

theseand otherprospeotsin adjacentareaswill

be oontinuedin orderto try to throwmorelight

upona provincewhiohmoreand moreseemsto

deservethe attentionof the prospector.
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