
xt Bergvesenet
Postboks 3021, 7002 Trondhelin Rapportarkivet

Bergvesenet rapport nr Intern Journal nr Internt arkiv nr Rapport Iokalisering Gradering

	

BV 1806 Trondheim

	

Kommer fra ..arkiv Ekstern rapport nr Oversendt fra Fortrolig pga Fortrolig fra dato:

Tinel

Geological Report Finnkrudåma - Nesåpiggen
Contribution to the Grong Project

Forfatter Dato Bedrift

Ferriday, Ian 03.10 1975 ELKEM A/S, Skorovas Gruber

Kommune Fylke Bergdistrikt 1 50 000 kartblad 1: 250 000 kartblad

Grong Nord-Trøndelag Trondheimske

Fagområde Dokument type Forekomster

Geologi Finnkrudåma

Nesåpiggen

Rastofftype Emneord

Sammendrag



GEOLOGICALREPORT

PINEKRUDAMA.— RESiPIGORN

Contributionto the GrongProject.

v

October3rd 1975
Ian L. Perriday

fra
Encem-SPIgervelltet
skommGwber



CONTENTS


Page

	

1 INTRODUCTION 1

STRATIGRAPHY 2======

	

Dowermaseivelavas 2

	

'Acid'flows 2

	

Intermediate—basicporphyryflows 3

	

Pyroclastice 3

	

Exhalativemineralisation 5

	

Upperlavas 8

	

Basicintrusives 9

	

Acid intrusives 10

	

Sediments 12

STRUCTURE 13

CCWCIUSIONSmgRECCfiMENDATIMS 15

LI5T4/"WITH  LCCAUSESAlip

	

pIEF RUBIETION2  16

•



2 .

2. SIRATIGRAItly

Lowermassivelavae.

The stratigraphicallylowermost'greenstones'occurringin the
area,predominantlyunderlyingacidflow,pyroclasticand exhalite
material,consistof relativelydarkbut intermediatelavas.
The lavasare typicallyrelativelyepidote-rich,both in groundmass
and in finefracturefillings,and locallyepidotevesicular.
No groundmasscarbonateis evident,whilecarbonatemay rarely
occurin latefracturefilling. Colourmay vary,but is generally
a darkishgreengradingto a bluishhue as groundmaesmagnetite
contentincreases,this 'greenstone'lithologyapparantlybeing
relativelyenrichedwithrespectto the latter. Thelithologyhas
a variablydevelopedfinehomogeneousgranulartexture,macro-
scopicallyidenticalto basaltic-andesites('andesiticgreenstone')
occurringbeneaththe Skorovasorebody(CompanyReport:Southern

111/	
Main Orebody:I.F.1975),and it is bothmineralogicallyand

texturallyevidentthatthe lithologiesare correlateable.
The lithologyformerelativelymassive-looking,amoothexposure
surfaces,havingno recognisablepillowstructures.

It is evidentfor structuralreasonsthatihis'greenstone'lithology
has relativelylittleoutcropareain theareamapped. The
lithologyis most exposedto thenortb,-eastof Tredjevatnet,and is
also sporadicallyexposedbeneath,and laterallyin contactwith,
exhalativemineralisationoverthe entirearea.

Acid flows.

Acid flowmaterialis generallyrestrictedin occurrenceto two
paralleltrending,stratigraphicallycohorisonalbelte,i.e.a
northernbeltincludingthenorthernFinnkrudåmaandwest to northr-
west Tredjevatnetmineralisedzones; and a southernbelt extending
fromNesåfotento the Nesåamineralisedzoneto the westand thence

111
towaxdthe trondhjemitesaroundMidtreNesåvatnsummit. No strong

fundamentallithologicaldifferencesexistbetweenthe acidflows
of the respectivebelts,although'keratophyric'flowsoocurring
in thenorthernbeltare locallypyrite-impregnated.

Acid flowmaterialis variablein an apparentlyirregularmanner
betweenquartz-porphyry,havinga fine-grainedquartz-feldspar
groundmass,to fine-grainedvariablyfine-feldsparsporphyritic
daciteto relativelyaphanitic,locallyquartz-porphyry'keratophyrel,
whichcommonlyweathersto a buffcolourratherthanwhiteto light-
greywhichis typicalof the formerfacies. Quartzporphyryand
daciteflowmaterialeasilyformthe bulkof acidflowsin the area,
whilequartzporphyriesare Slightlymore abundantthandacites.

Acid flowmaterialcertainlypredominantlyoccursstratigraphioally
underlyingacidto intermediate,variablytexturedpyroclastice,
but in a naturalmannermay laterallyoccurhavinguppercontacts
with pillowlavas,feldsparporphyriticintermediateto basicflows,
or faciesof exhalitehorizons.Acidflowsmay alsolocallycontain
fragmentalmaterial(e.g.X64060Y7230).



1 .

1. IKTRODUOTIOIÇ

Geologicalmapping was carriedout in 1975 from July to Sentember
in the Finrikrudåma— Eesapiggenarea at a scale of 1:10.000based
on nhotogrammetricallyderivedmans. The northernlimit of the
area is approximately6 km due south—westof Skorovasmine and is
continuousto the north—eastwith the mapping area of 1974.
(South—EastSkorovasreport.)

Generallyspeaking,the area includeswell exposed,greenschist
metamorphosedextrusives,pyroclasticsand exhalativemineralisation
from daciticto basaltic—andesitecompositionfallingbetween the
calc—alkalineand low—K tholeiiticnrovinces; togetherwith, and
almost surroundedin outcropby, calc—alkalineintrusivesare
overlainby flysch sediments,the overall environmentbeing nart of
an island arc system. The area is part of the Grongfeltetgreen—
stone— gabbro—trondhjemite—flysch sedirientbelt of Kord Trendelag
of the KorwegiahCaledonides,the work being a contributionto

111/
the Grongfeltprojectwhile based in Skorovatn.

The followingreport is based on field observationsand all rock
terminologyis subjectto analyticalconfirmationto be carriedout
at the Royal Schollof Kines, London.

The workers of 1975, as in 1974, were A. Rankin, I. Ferridayand
C. Halls.

•
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Intermediate-basico ritieflows.

Flowand associatedintrusivedistinctlyporphyriticmaterial
of intermediate-basiccompositionis restrictedin outcropto
the northernFinnkrudåma- westTredjevatnetbelt. Flowmaterial
is variablefromintermediate,an andesiteporphyry,to basic,
consistineof mediumto coarsefeldspar-hornblendporphyry.

Andesiteporphyryis restrictedto thevicinityof the Finnkrudåma
skjerpzoneandto VestreSmttubuoland coneistsof 1-3 m.m.
chlorite-replacedhornblendphenocrystsin a fine-grainedlight
grey-greenintermediatematrix.

Andesiteporphyrymaterialis apparentlylaterallygradationa1
intovariablefeldsparh-feldsparhornblendeporphyryflowmaterial
towardthewest shoremineralisedzoneof Tredjevatnet.The latter
flowmaterialis porphyriticfrom1 to 10 m.m.,phenocryst
developmenthavingan inverserelationshipto thatof epidotic
vesicles,whichreacha maximumdensityin the south(X63600Y7200)
withinrelativelyweak,fineporphyriticflowmaterial. The latter
feldsparporphyry,epidotevesicularflowsare themselves
gradationalnorthwardintoa central,evidentlyventproximalzone
composedof epidote-poor,relativelycoarse,feldspar-hornblend
porphyriticflowscontainingabundantcarbonatein finevesicles;
togetherwithfeldepar-hornblendporphyryfeedermaterial. Feeder
tntrusivesof the lattertypeextendnorth-eastwardin the direction
of Smttubuoland the Skorovascomplexintrusive'arc',where
similarlithologiesoccurintimatelywithinthevariedgabbro
facies(X66060Y6440).

In themineralisedzoneto the north~st of Tredjevatnet(X
), flowsare predominantlyfinerfeldspar-chloritereplaced

hornblendporphyritic.Typicalof theporphyrymaterial,the
feldsparporphyritioflowsin thiszoneunderliepyroclastics
variablefromfineacidashesto lapillituffsand agglomerates
whichlocallycontainfeldspathicfragments,and alsolocallyfine
angularjasperoidfragments.Thinfineacidtuffsor thinmagnetic
(<1cm) chertsmay occurwithinthe porphyriticflows. ThUeit is
evidentthatin the west Tredjevatnetzone,a relativelycomplex
multi-exhalativephasestratigraphyexistaconsistingof practically
contemporaneousextrusionof porphyriticand acidflows,followed
by furtherextrusionof both exhalativematerial(ona smallscale)
and feldsparporphyriticmaterial,and terminatedby depositionof
compactmagnetite-hematitebearingcherts. Carbonaterichpillow
lavasstratigraphicallyoverliethe latterhorizonimmediatelynorth
west of Tredjevatnet,whileto the south,at the staxtof the Nesåa
andnorthof Nesåfoten,the cherthorizonoverlyingthe feldspar
porphyryflowsis stratigraphicallyoverlainby carbonatepoor
pillowlavashavingchertcusps.

roclastics.

Fyroclasticsvaryboth in acidityand textuxein the areamapped.
However,themostcommonlyoccurrinefaciesis of materialcon-
taininglapilli-sized(0,5to 1,0cm)clastswhichare commonly
enrichedin magnetite.Lapilli-tuffsoccurmostvoluminously
associatedwiththe southernacidextrusivebelt,wherethe tuffs
are distinctin weatheringappearancefromsimilarlytextured
lapillituffsoccurringassociatedwiththenorthernacidextrusive
belt.
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1n theNesåfoten Nesåabelt,the lapillituffsoccur
predaminantlystratigraphicallyaboveacidflows,butmay also
havebasalcontactswith,and be replacedby intermediateflows
locallyhavingclasticand lithophysaltextures(X62980Y7530).
The lithophysalstructuresare developedat a horizonlaterally
continuouswiththe Nesåfotenand Ncsåamineralisedzoneeto
eastandwestrespectively,The structurescommonlyresemble
vesiclesin Shape,but are formedby skins,and are cancentrated
so denselythattheyare invariablyin mutualcontact. The
textureis developedby extremeIfrothing'of fluldmaterial,
and the factsthat (a):it occursapproximatelyat at broad
culminativehorizoni.e.of pyroclastic-exhalativemineralisation
associationand (b)thatthe faciescontainsclastston)10ams,
are testamentto a vent proximalanvironmentof formationwhere
localitiesof concentratedascensionof volatilesexisted.
The paucityof directlyassociatedexhalativechertswiththis
faciesand the overalllack of coherentcompetentcherthorizons
overpartsof the Nesåfoten Nesåsemineralisedzoneis also
evidencefor the sitingof an extrusivecentrein the proximity
of the formerzone. Thiswillbe discussedfurther.

The lapillituffsof the southernbeltare generallynon-mineralised
exceptfor finelydisseminatedmagnetiteand localminorsulphidie
impregnation.Howeverwherethe horizonof tuffshas been
exposedby structuralrepetitionin the zone (X62900Y8500),
the faciescontainspyriticimpregnationon a relativelyconoen-
tratedand extensivescale. Thiszone,termedthe Nesåamineralised
zone,extendsdiscontinuouslyin a nortn-west southeasttrand

acrossthe Nesåa, Themineralisedpyroclasticsevidentlyrepresent
a vent proximplenvironmentof deposition,wheresortingof clastie
materialfromPe-ladensolutionswas not effected,or where
alreadydepositedtuffshavebeen saturatedby ascensimiof Fe-
bearingvolatiles.Aphanitickeratophyrieand quartz-porphyritic
extensionsoccurassociatedlocally. No traceof Cu is apparent,
whilethemaximumvolumeof 'buried'impregnationappearsto be

m3. Northof the Nesåa,themineralisedtuffsare replaced
by noa-mineralisedlapillituffs,whichare themselvesreplaced
by pyroclastiesof coarsertextureaesociatedwithmagnetitic

• 	 chertandathinhorizonof relativelydensepyriticimpregnation

(X63600Y8400).

As the Nesåfotenskjerpzoneitselfis approached(X63200Y7200)
the lapillituffsare replacedby fineacidasheswhichto same
extentact as hostto localpyriticimpregnation,the bulkof
mineralisationat thislocalitybeingas massive,finesedimentary-
bandedsulphides.

As has been stated,no lapilli-tuffsof the faciestypicalof the
southernbeltoccurin thenorth-Pinnkrudåma- west Tredjevatnet
belt. 1n thiscase,pyroclasticmaterialis variablefromfine
acidashes,(similarto Nesåfoten),to lapillituffsand agglomer-
atesconsistingof-c1 to 10cmacidclastsin an intermediateto
acidtuffaceousmatrix. Similarto the southernbelthowever,
pyroclasticmaterialliespredominantlystratigraphicallyabove
acidflowmaterial,and stratigraphicallybelowthe horizonof
depositionof exhalativemineralisation.Also similarto the
southernmostpyroclastics,thosein thenorthmay laterallybe in
contactwithunderlyingintermediateflows.
Pyroclastiesof thenorthernbeltare locallyfeldeparcrystal
fragmental,due to the relativelyvoluminousoccurenceof earlier
feldsparporphyritieflowand intrusivematerialthatoccurswith
thisbelt.



Exhalativemineralisation.

Twomain beltsof exhalativemineralisationoccurin the area,
bothtrendingparallelto one anotherapproximatelyN.W.-
and swingingto a N.E.- S.W.directiontowardsTredjevatnet
and furthereast. Bothbeltsare associatedintimatelywith
beltsof acidextrusivematerial,and are stratigraphically
cohorizonal.Associatedpyroclasticmaterialvariesbetween
the beltsand the feldepar-porphyryintermediateflowsassociated
with and underlyingthe culminativeexhalitehorizonin the
northernbeltis not presentto the south,butno fundamental
differenceexistsbetweenunderlyinEacidflowmaterialof the
two belts. Mineralisationin bothbeltsis overlainby variable
pillowto massiveflowsof generalintermediatecharacter.
Betweenthebeltouterops,withintheupperlavas,rolleand
coherenthorizonsof exhalativechertoccur,but withno evident
pattern,thisbeingdue to primarydistributionand subsequent
tectonism,whichwillbe discussedfurtheron. Theterminology
and definitionsof the 1974ReportOn South-EastSkorovaswill

111	 be used in the followinEdescriptionand discussionon exhalative

mineralisationin the areamapped.

Thenatureof exhalativemineralisationin the areais most
variablewithrespectto bothmorphdogyandmineralogy.Thisis
evidentlydue to a primaryvariationin the physico-chemical
environmentof the submarinedepositionsurface,governedlargely,
it is thought,by the sitingof ventlocalitiesor localities
of concentratedascensionof volatiles9in therelativelynarrow
time spanleadingup to and includingdepositionof Fe-bearing
colloidsoverrelativelylargeareas. Accordingto primary
concentrationdistributionandlocalrelative'strenghts'of
reducateand oxidatefacies,the formercolloidsarenow repre-
sentedby compactto relativelynon-aphaniticchertscontaining
variableratiosof magnetitethematite,usuallytendingto be
underlainby a sulphidiefacieswhichmay havecolloidalmaterial,
or fine acid to intermediatetuffaceousmaterialas host.
Com act chertst The compactchertsvaryfromhematiteto magnetite

41 richto Fe-poor,deepred hematiticchertspredominatinEoverall.
Theymay occurwithvaryingrelationshipswithrespectto under,-
lyingand overlyinElithologieslaterally,but certainlymost
commonlyoccurstratigraphicallycappinghorizonsof sulphidic
impregnationwhichin turnoverliepyroclasticsof variable
texturewhichmay be mineralised.Laterally,the chertsmay occur
witha basalcontactagainstacidflowsor earlyintermediate
flows. Thisis to be expectedwith inereasingdistancefrom the
vent,due to the considerableeasewithwhichprimarybrinescould
be dispersedand distributedcomparedwith coarserpyroclasticand
lavaflowmaterial. Thuswith inereasingdistancefromthe vent,
it is to be expectedthatthe chertsforma time-stratigraphic
horizonactuallycrossinglithologicalboundariesbut which
neverthelessseparatesmajoreruptivecycles,withlithological
assymetryacrossthe exhalitehorizon.

However,in the areamappedand alsolocallyin the areaof
South-EastSkorovas,coherenthorizonsof exhalativechert
(unaccompaniedby sulphides)occurwithoutassymetrye.g.within
the pillowsequencewest of Tredjevatnet(X6420078000).
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Suchoccurencesare thoughtdue to a redistributionof already
depositedbutunconsolidatedcolloidsby strongcurrentaction
as wouldbe producedby submarinepressurewavestravelling
beforean advancinglaterlavaflow. At a particular,probably
relativelyextensive,distancefromthevent,the lavaflow
couldhaveceasedmovementbeforethe colloidsbeganto re-settle,
resultingin the eventualformationof a coherentbut discons
tinuousoherthorizonenclosedwithinthe laterflowpile.
The lackof associatedaulphidescanbe explainedby the relatively
strongoxidationthatwouldresultfromredistribution.
(Seefigs..1.1-4)

A somewhatsimilarprocessexplainsthe occurenceof compact
chertsformingpillowcuspsand skinsin the pillowlavasstrati-
graphicallyoverlyingthe Nesåfotenmineralisedzone. In this
case,redepositionof colloidshas evidentlytakenplace
contamporaneouslywithpillowformation.Herealso,no coherent
cherrhhorizonoccursoverlyinethe sulphidemineralisation,this
no doubthavingbeenalmostcompletelyerasedby, and to provide
cuspmaterialfor,the laterpillowedflows,whichalsoevidently
angrossedon the upperhorizonsof sulphidemineralisationas
chertcuspslocallycontainpyriticimpregnation.Such
characteristicsimplythe proximalsitingof a vent in the
Nesåfoten- Nesåabelt. (Seefigs.1. 1-4)

Blocksand isolatedrollsand closuresof compactchertmay also
occurin essantiallyhomogeneousmaterial,withoutapparent
assymetry.In thiscaseit is clearthatthe distributionis
due to the greatdifferencein mechanicalpropertiesand behaviour,
under strongfoldingand associatedahearing,betweanthe competent
chertsand otherlithologiessuchas pillowlavasand pyroclastics.
The latterlithologieswill tendto flowaroundthe relatively
stablebut bondinagedand dislocatedcompactcherts.
(Seefigs.2. a, b.) Thus,wheredeformationis strongand
wherecompactchertoccursso distributed,the originalnatureof
cherts,whetherredepositionalor not, is more difficultto
ascertain.However,on a amallscale,the proximityof pyroclastio
and/oracidflowmaterialcan be reasonablyconclusiveof non
redepositionalorigin.

Bandedm etite-chertsand T-bands: Relativelynon-aphanitic
chertsbontainingrelativelyhighmagnetitecontent,havinga
distinctblackishappearanceand frequentbluishtarnish,
frequentlycrudelyinterbeddedwithfinemagnetite-poorsiliceous
material,are distributedIn an inverserelationshipwithrespect
to the compactcherts. Suchchertsoccurin the northern
'exhalative-acidextrusivebelt sporadicallyaround,overlying
mineralisationin the FInnkrudåmaskjerps; and overlyinenon-
sulphidemineralisedintermediateepidoticgreenstonesnortha-east
of Cevokerwheretheyoccurat the erosivecontactbetween
effusivesand arkosicsediments.Thei:chertshaveno outcropin
the southern(Nesåfoten- Nesåa),belt.

Developmentof T-bandtypeof exhalativesedimentationis very
rare In the area. At (X63150Y7920) and (X63560Y7290)auch
facies,consistingof finelyinterbeddedmagnetite-richand
magnetite-poorpinkchertsoccur.
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Sulhide im re ationandmassivesulhides:Relativelyextensive
occurencesof sulphidicmineralisationare restrictedto the belts
of exhalite-acidintrusivematerial,and thenatureand hostsof
outcroppingsulphidemineralisationvarywidelyoverthe area.
Mineralisationof sulphidesin the areais macroseopically
pyritic,no Cu beingsvident.

Sulphidicimpregnationoccurspredominantlywithinfinegrained
acidash or siliceouscolloidalmateriale.g.Nesåfotenandnorth
west of Tredjevatnet(X64580Y7090),lyingstratigraphically
belowthe horizonof depositionof magnetite-hamatitecompact
cherts. In the Nesåazone,however,pyriticimpregnationoccurs
withinpartof the finelapillituffs,thisrelativelhextensive
occurrencehavingbeendescribedearlier. Sulphideimpregnation
may alsolocallyoccurin keratophyrieflowmateriale.g.
Finnkrudåma(X64900Y7500).

Massivesulphidesocaurin thenorthernbelt,formingthe Finnkrud-
åma skjerps,wheretheyare stratigraphicallyunderlainby a
graphitichorizonrepresentingthe localconeentrationof organic
detritus,thisbeinginstrumentalin the reductionof ferric
hydroxidesin the primarydepositionalenvironment.Massive
sulphidesalsooccurin the southernbeltformingthe Nesåfoten
skjerpzone,beingtypicalIvasakis'- havingfineintercalations
of sedtmentarybandeddark siliceousmaterial,containingno
deteetablemagnetite.Thesemassivesulphidesaremost similar
to thoseoccurringat otherlocalitiesin the Skorovasregion,
e.g.southof VestreøversteNesåvatn(X67000Y5800)wheresimilar
darknonmagneticchertsare interbeddedwith sulphides,having
a cappingof magnetite-richcherts. (SoutheastSkorovaereport-74)

Relationof sulhideoccurrencesto relative ro ortionsof
com onentsof exhalitehorizons: It is elearthatthe occurrence
of massiveor disseminatesulphideswithinthe lateralextentof
an exhalitehorizonhasno particulardepandenceon particular
morphologicaltypeof underlyingpyroclasticor on typeof acid• flowmaterial,exceptthatmassivesulphidesapparentlytend to

occurwherefine-grainedacidashesaremore stronglydeveloped.
Theredoesappearto be a weak correlationof sulphideoccurrence
with thatof magnetitehowever,wherethe lattermay occurwithin
chertsor underlyingpyroclastiematerial. Thus,zonesof
sulphidicimpregnationtendto gradelaterallyintozonespoor in
sulphidebut withchertsenrichedin magnetiterelativeto
hematite. Thisis to be expectedsomewhatin primaryconditions
consistingof lensoidreducateand oxidatezones,with a grading
of sulphidicmineralisationto thatof magnetitefollowedby
hematiteas the oxidatezoneis reached. However,in the area
mapped,suchzonesof predominnntlymagnetiticmineralisation
marginalto sulphideoccurrencesare of snallextentand somewhat
irragular.It is possiblehoweverthat,as volumeof sulphides
increases,themagnetite-enrichedwallrockmarginalzoneexpands
accordingto a functionrelatedto sulphidevolumeandno doubt
otherfactors.
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Differ litholoicalfaciesof the belts: As has been stated,
the two beltsof exhalite-pyroclastio-acidflowassociation,
trendingapproximatelyparallelto one anotherthroughthe
combinedf1/f2structurelgrainof the area,havefundamentally
differingtypesof lithologiesin somerespects:a) thenature
of pyroclasticmaterialis distinctlydifferentin appearance,
thoughlapillituffsconstitutethe bulkof suchmaterialin
both belts, b) Intermediatefeldspar-og feldspar-hornblend-
porphyriticmaterialis an importantcomponentof the northern
belt,but doesnot ocourIn the southernbelt. c) Whiledistri-
butionof fineacidashes,acidflowsand sulphidesis apparently
equalbetweenthe belts.

Both beltsIncludeevidentvent-vicinitylithologiese.g.
1) dispersedpyritein intermediatelapillituffs(Nesåa)and
overlyingpillowscontainingchertcusps(Nesåfoten)in the
southernbelt,and 2) coarseand rapidtransitionfromporphyry
feedersto porphyryflowsand complexstratigraphyof the west
and north~st Tredjevatnetmineralisedzone,northernbelt,
includingcrystaland chertfragmentaltuffs. Outeroppingbetween
the beltsarepredominantlyvariedpillowedandnorb-pillowed
flowscontainingsamevent distalcharacteristicsin a relative
sense i.e.resedimentedcherts,

It is thereforeproposedthat,althoughtime/stratigraphically
continuous,the two belts,or dhe culminativehorizonforming
the belts,is the resultof eruptionand exlinlationfromseveral
separatebut closelyspacedcentres. Certainlythe easternzones
of the northernbeltare fed at leastdemonstrablyin partby the
Skorovascamplexintrusivearc. The southernbelt,however,
appearsto havebeenfed fromthe directionof themassive
trondhjemiteintrusiveto thewestand southwest. Thisraises
the possibilityof originalcontinuitybetweenthe two,presently
outcrop-separate,intrusivemasses,whichwillbe discuseed
furtheron.

Upperlavas.

Flowslyingstratigraphicallyabovethe exhalativemineralised
horizonsof the areaarewidelyvariablelaterally.The following
fundamentaltypesare recognised;accordingto morphology/
mineralogy.

a) Composedof recognisablepillowstructures
i carbonaterichwithepidote-(carb.)cusps
ii carbonatepoor,intermediate,epidotecusps
iii " :: :: chertcusps.

b) Havingno recognisablepillows,intermediate
epidotic,carbonatevisiblewheretectonised.

In the Nesåfoten- Nesåazone,upperflowsare of typea)iii)
withlocala)i). Alonglithologicalstriketo thenorthwestand
into southernFinnkrudåraa- MidtreNesåvatn(674,3m)thesebecome
predominantlytypesa)ii) and b) withlocala)i). Flowsabove
the Finnkrudåma- weøt Tredjevatnetzoneare predominantlyof
typea)i)# apparentlybecominga)ii) and b) towardthe_south
and south-west,intothe cantralarealyingbetweentflevwo
outcrop-belts.
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It is evidentthatthe presentvariationsin morphologyand
mineralogycanbe explainedto a largeextentby a combination
of dlightvariationsin chemicalcomposition,settlinEdistance
fromthe volcanicventand tectonism.The occurrenceand
originsof chertpillowcuspshas beendisaussedearlier.
The effectof tectonism,notablystrongehearing„has beento
producetectoniefacieswithinthe greenstones,thisconsisting
of releaseof Ca fromfeldeparsand concentrationwithredistri-
butionof existingfinegroundmasscarbonate,to formlenses
withinthe bodyof,and discontinuousfinesheetsin the fabric
of the lavas. SuchShearingwouldnot necessitategreatdis-
placementbeingratherof a combinedtranalational/rotational
nature,whilein the final stages,any pre-existingpillow
structureswouldhavebecomedestroyedbeyondrecognition.
ln the Finnkrudåma North,swestTredjevatnetzone„carbonatehas
been separatedfromthematrixof pillowlavasto formpedsup
to 20 x 5 x 5 cm in zonesof strongshearingwithdevelopment
of minorf2 shear-typeand crenulationfoldingapproximately
coaxialwithlocalfl trends. Similarly,northof the Nesåføten
ekjerpzone,chert-cusppillowlavas,withno obviouscarbonete
and intermediatecharacter,havebeentransformedintoa schistose
f2-minorfoldedgreenstoneconteinimeconcentrationsof free
carbonateadjacentto a fracturezone,

Basicintrusives.

Skorovascomlex intrusivearc: In thenorth,seastof the area,
the occurrenceand outcropof gabbrosin thisintrusivezoneis
complex,not onlyby primarycomplexity(combinedintrusivesheet/
feederbody)but alsoby laterextensiveiatrusionof trondhjemitic
materialas relativelylargecoherentmaasesand as zonesof
pervasiveminorsheets. Thusthe Igabbros'of thisbodyvary
frombeingcoarsegrainedwith commonpegmatiticfacies;to fine
grained,locallyfeldsparporphyriticfeedergabbrosresembling
greenstonesin the field; withalterationapparentlyrelatively
shortlyafterintrusionto quartz-bearinehybridgabbros,together

411 with extensivefinetrondhjemiticnet-veining(thelatter

occurringmost commonlyon the Sættebuolplateau(X65700Y6500),
Althoughsmall-scalecumulatetexturesocaurrarely,no mineral-
isedzonesoccurwithinthisgabbro.

Neså i en com ositeintrusive: Bandedgabbrosformthebulk
of the outeropof thisintrusion,whichis relativelyextensive
and occursin the southof the area. Thenortherncontactof
the intrusiveis tectonic,dippinesteeplynorthward. Similarly,
the easternand southerncontactsare alsotectonic,beine
formedjointlyby a steepwesterlydippinefractureand a strong
low anelefracturedippingnorthto n.n.westbeneaththe lower
easternshculderof Nesåpiggen.Thusthe formand depthof the
intrusivebodyis not evident.

Withinthe gabbroof thisintrusivezone,occursaumulatelayerine
consistingof alternategabbroic/lencogabbroicfacies,the ferromag
(invariablyhornblend):felsicratiovaryingwidely. Themore
maficlayersare composedof>50%hornblend,felsiclayers
having<30%.,on averagethe gabbrosbeinecomposedof,35% hornp.
blendwith65% basicfeldeparplusor minuspyritein amounts<0,5%.
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ConsiderinEthe Nesåpiggenintrusivezoneas a whole,there
appearsto be a coarse,but discontinuouscontinuumbetween
gabbroand trondhjemite,includingdioriticand quartz-
dioriticfacies. Intrudedapproximatelyparellelto cumulate
layeringat an earlystageare leucocratic,locallyquartz
bearingfacies,locallyforminghybridswithprimarygabbroic
material. Relativelylatetrondhjemiticmaterialalsolocally
occursintrudedapproximatelyparallelto layering.Greenstone
schlierenoccurlocallyassociatedwith thenumeroussteep
northerlydippinEfractureswhichdissectthe layeredgabbros.

Not uncommonly,cumulateand/ordeutericcrystallisationis
accompaniedby concentrationof pyrite,chalcopyrite,magnetite,
pyrrhotiteand probablepentlandite.Noteablelocalitiesfor
suchmineralisationinclude(X62185Y7380)and (x62000Y8800),
but the exposedand localextentof suchmineralisationis
relativelysmall.

Occurringlocally(X62650Y9000)as a tectonicallyboundedlens
• on thenortherncontactof the bandedgabbro,is ultramafic

material,composedessentiallyof pyroxenetogetherwith
includedolivineswhichhavebeen serpentinised,and fine
disseminatedmagnetite,whichis alsoconcentratedalongminor
fractureswithinthe ultramafic.

Intermediatefaciesof the Nesåi en intrusive:Dioriticand
quartz-dioriticmaterialformsan extensiveouteropto the
north-eastof Nesåpiggen,beingtectonicallyboundedby a steep
westerly-dippingfractureto thewestand by a low-anglethrust-
likefractureto the north,eastand south. Underlyingthe
latterfractureare predominantlysediments,whichstructurally
underliethe easternand southeasternshouldersof Nesåpiggen.
No zanesof concentratedmineralisationoccurwithinthese
lithologies.

Minorgabbro-dioriteintrusions:Minorintermediateto basie
intrusivesheetsoutcropoverthe entirearea,beingfineto
mediumgrainedand of apparentlylimitedmineralogicalvariation.
Due to themechanicalanisotropypresentedby exhalitehorizons,
gabbroicsillsveryfrequentlyoccuralongbasalor uppercontacts
of exhalativemineralisation,and alsocross-cuttingat shallow
angles. Gabbroicintrusionsin greenstone,commonlylater
intrudedby minortrondhjemiticmaterial,occurwithinpredomi-
nantlytectonicallydefined'slices'to the extremesouth-west
and southeastof Tredjevatnet.Shearingwithinsuchsliceshas
producedflasertextureswithingabbroicmaterial.

Acid intrusives.

Westerntrondh'emite:Massivetrondhjemitesoutcropin the west
of the areatowardMidtreNesåvatn,whichformthe bulkof a
largeintrusivebodyIn westGrongfeltet(..100km2-Foslie).
In the areamapped,suchtrondhjemiteoutcropshavinga north,-
southtrendingtectoniccontactwith effusives,cominginto
contactwiththe Nesåpiggenintrusivezonein the extramesouth-
west. The tectoniccontact,of low to highanglenature,dips
eastwardbeneaththe Finnkrudåma- Nesåaareaand is associated
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with the developmentof low angle west-dippingfractureswithin
the effusivesin the vicinityof the contact. The trondhjemite
is typicallycoarse-grained,consistingof quartzand low Ca
feldsparwith<1% ferromagnesianminerals. No zonesof minerali-
sationoccurin the areamapped. Thistrondhjemiteis apparently
relativelyfreefromcontamination,containingonlyminorlocal
greenstoneschlieren.However,south-westof theNesåa,as the
Nesåpiggenintrusiveis approached,zonesoccuroonsistingof
intensetrondhjemiticintrusionof greenstoneand,due alsoto
the presenceof flasergabbroicmaterial,contactrelationsate
vague.

Skorovascomlex intrusivearc: Outeropsof trondhjemitewithin
thiszoneare irregularand gradationalintozonesof pervasive
minorsheetintrusionandnet-veiningof gabbroand to a lesser
extent,greenstones.It is,however,evidentthatthe intrusive
complexwestof Nesåflyen(705)is continuousin a complexmanner
withthe trondhjemiticbelt eastof Nesåflyenand extendingENE
towardStamnestjønna(SoutheastSkorovasreport1974). Similar
to the trondhjemiteeastof Nesåflyen,thosein the areaare
variablycontaminated,but alsoformhybridswith the earlier
gabbro.

Beså i an - Tredevatnetzone: Coarsetrondhjemitecontaining
minorgreanstoneschlierenoccurssouthof Nesåpiggen,and on
thenortheasternshoulder,alsooccurringin contactwithflysch
sedimentsand diorite-quartzdioriteon thelowestnortheast
slopesof Nesåpiggen.In thiszone,contactswiththe layered
gabbroand dioriteof the Nesåpiggencompositeintrusionmay be
samewhatgradationalbut frequentlytectonic.No mineralised
zonesocaurwithinthislithology.

Relativelminortrondh'emiteintrusions:Suchintrusionsoccur
at all levelsin the stratigraphyof the areaand arevariable
framcoarse,quartz-porphyriticto aphanitic.MinoracidIntrusive
sheetsmay resembleandbe continuouswithflowmaterialof quartz-
porphyryto keratophyricnature,but are distinguishedby the
obviouslackof associatedexhalativemineralisation.This is
clearlyvisiblein the areanorthof the Nesåa (X63800Y8800)
wherea trondhjemiticfeederzoneis continuousintoa belt of
acidflowstogetherwithpyroclasticsand exhalitemineralisation
of chertsand sulphides.Minortrondhjemiteintrusivesof the
extremesoutheastare evidentlyextensionsof, and fed by, the
trondhjemitebodybeingpartof theNesåpiggenintrusivezone.
In thisarea,trondhjemitesoccurin flasergabbroand greenstone
materialwithinparttectonicallydefinedSlices,withina zone
of relativelyconcentratedfracturing;generallydippingnorth
to northranorthwestward,parallelto fl schistosity;thattrends
northeastwardacrossTredjevatnetand intothe southernmostareas
of the 1974mappingarea. Plasergabbros,trondhjemitesand
greenstonesoccuralonethe langthof thiszone. Theminor
trondhjemitesof thissouthernareaare commonlyrelativelyepidote
rich.
It is clearthatat leasttwo phasesof minoracidintrusive
activityhaveocourredin the area,as intrusionsmay be terminated
at the reosiveeffusive/sedimentcontact,or may continneInto
the sediments.
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From sectionsacrossthe area,the possibilitythatthe effusives
of the areaare at leastunderlainin partby intrusivematerial
in a broadbasinpl structurebecomesapparent. Similarly,it has
been earliernotedthatthe two outcropheltsof acideffusives
and associatedpyroclasticsand axhalativemineralisationhave
been fed fromthe Skorovascomplexintrusive'arc'and fromthe
weeterntrondhjemite/associatedNesåpiggenintrusivezonesalthough
bothbeltsare in fact lexposures'(ina structura).sense)of the
sametime/stratigraphichorizon. Thusthe possibilitythatthe
intrusive'arc'is or was continuouswiththewesterntrondhjemite
and Nesåpiggenintrusivezone,the threezonesbeingfacies
variationsof themagmaresvoirunderlyinethe area,becomes
reasonableto proposebut as yet difficultto prove.

Sediments.

Flyschsedimentsoutcropin the eastand south-eastof the area,

• havinga predominantlyinvertedcontactwith effusives,trondhjemites

and gabbros,whichis commonlytectonisedandlocallypurelytectonic.
The contactis disconformal,thisbeingclearfromthe convergence
of the erosivecontacttowardand acrossan exhalitehorizon,
alonga strikelengthof approximately km i.e.fromtheKrongle-
fjellarea (1974report- South-eastSkorovas.)to the bevoker
area- wheremagnetitechertsoccurat the contact and thence
westwardwherethe f1/f2foldedcontactcutsacrossan exhalite
horizonand wherelocalsecondaryCu mineralsoccurin the sediments
- northeastof Tredjevatnet(X64900Y6900).

Thebasalsedimentsconsistof fineto coarse-clasticarkoses
containinggreenstone,trondhjemite,gabbro,chertand epidote
clastsin a greymatrix. It is most significantthatthe occurrence
of abundantepidoteclastsin auchbasalsedimentsis conclusive
of tea,floormetamorphismof the lavaflowspilepriorto erosion.
Sedimantarystructuresincludingcurrentbeddine,cut-and-filland
channel-fillstructures,and repeatedcyclesof gradedbeddine

11
commonlyoccur.

The basalarkoseshavea samewhatgradationalcontactwithrelatively
dark,greenishsedimentscomposedof generallycoarsegreenstone,
marble,chertand trandhjemiteclastsin a chlorite-Fecarbonate
matrix.

Due to combinedf1/f2folding,the relativelycarbonate-rich
sedimentsoutcroparoundthe sumwitanduppersouthernslopesof
bevoker. In the area southof Cevoker,pervasivefl folding,with
axialplanesdippinerelativelysteeplynorth,combinedwithmultiple
axial-plane-parallelfracturinghas produceda 'sliced'zone
containingahearedmixedgreenstone,gabbroand trondhjamitic
materialwithinthemain outcropareaof the sediments.The sediments
themselvesare intrudedby late stageminortrondhjemitiematerial,
whilegabbroicminorintrusionhas not beenrecorded.
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3. STRUCTURE==

Phasef1

The intrusivesand extrusivesand sedimentsof the Finnkrudåma-
Nesåpiggenareahavebeenpervasivelydeformedby tight,almost
recumbenttypefl foldingalongaxestrending»0600 to m0400,
resultingin the impressionof a variablydevelopedschistosity
dippingpredominantlysouth-westto southin thenorthwest,north
and northeastpartsof the areap but due to subsequentopenf2
folding; dippingpredominantlynorthto n.n.w.in the southand
southeasternpartsof the area (seeprofiles).The formof fl
folding,bothin orderand styleis similarto thatoccurringin
the volumecontainingthe Skorovasorebody(Companyreports:
SouthernMainOrebody,Southem EasternOrebody,East Skorovas-
1.F.). Foldingof snallerscaleis rarelyfound,due to the
shearingthathas takenplacein thewaningstagesof fl defor-
mation.

Foldingof thisstylehas evidentlyled to the earlyestablishment
of sheargurfacesparallelto fl axialplanee,low-nngleto thrust
fracturesoccurringpredGninantlyin thevicinityof contactsof
the largeintrusivemaeses,thisbeingtypicalof the Skorovas
regionas a whole. Suchfractures,early-initiatedin the
structuralregionof foldlimbeioccur,preterentiallyalongstronger
lithological/competenceanisotropies.Withinthe extrdsive-
sedimentsequencetheirdieplacementsare apparentlyminor,
movementbeingof a combinedtranslational/rotationnlnature,but
probablytakingplacebothduringthe waningof fl foldingand to
a emallerextentduringf2 folding,when suchplaneswouldaot as
planesof readjustment.Therefore,suchlow anglefracturesare
commonlyaccompaniedby strongf2 shearfoldingand crenulation
practicallycoaxialwithfl. The displacementsof the low to high
dipyingfracturesformingcontactsof thewesterntrondhjemiteare
most difficultto determine. Certainly,consideringthe occurrence
of exhalativemineralisationwithin/0m.of the tectonicconSact
on MidtreNesåvatnsumit, and the relativelylargevolumeof
relativelycompetentintrusivematerialcomparedto thatof the
relativelyincompetenteffusives,theverticaldisplacementinvolved
must be of the orderof kilometres.1n the sGuth,northerlydipping,
fl associatedfracturesocaurbeneathand aroundthe easternand
south-easternelopesof Nes4piggen,contimlingnortheastwardin
a broadzonesouth-eastof Cevokerand intothe areaof south-east
Skorovas(1974report.)

Phasef2

Post-schistosity,f2 foldingis of a broad,openstyle,commorly
occuxringalongtwo axeswhicharemutuallyinclinedat highengles.
No developmentof schistosityis developedwiththisstyleof
folding. Themost consistentf2 trendin the areais approximately
coaxialwith fl, occurringas a gentlesynformalfoldtrending
4,11E-SWand traceablefromnorthof Cevoker,acrossTredjevatnot
and the Nesåa,intothe proximityof theNesåa (s)mineralisedzone.
The f2 axialdirectionoccurringat a highengleto the latteris
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somewhatvariable. Suchf2 foldine,of gntiformalnature,is
traceabletrendiagrønorth-souththroughCevoker,havingan
emplitudeapproximatelyequalto thatof the NE-SVaxialdirection.
In the south”Pinn1crud4ma- Nesåaarea,f2 foldingaxiallyinclined
to the latterf2 synformoccurealonga northwest- soutireast
trend. Herethe foldineis of a synfomalnature,havingan
amplitudeslightlygreaterthanthattrendinenortireast-
auuth-west,the combinationhavingresultedin an f2 baeinstructure
alignedapproximatelymorth-west- south-eastin the Nesåaarea.
The Nesåamineralisedzonethueoccurswithinfl foldineon the
southand westflanksof this structure.ln the southPinnkrudåma
area,theNW - SE f2 synforma1structureis accompaniedby a
paralle1trendinebut veryweaklydevelopedf2 antiform,barely
effectingreorientationandmodificationof fl minorfoldaxes
and plunges.

In the southPinnkrudåma- Nesåaareait is clearthat sucha
superimpositionpatternof f2 foldinehas beenproducedby the
mechsnicaleffectof the relativelycompetentandvoluminous
intrusivemasseson the effusives,producineduringfl and f2 a
'pincer'effectwhichhas resultedin a) reorientationof early
fi foldsto be alignedapproximatelypara1lelto intrusivecontacts,
b) dhearingof the effusivevolumesagainstthe intrusivemasses
to givethe observedtectoniccontactwith Shearswithinthe
effUsivesas the contactis approached,c) post-schistosity(f2)
foldinerelatedto thevaryingstresspatterncreatedby the
intrusivemasses'movementagainstthe effusivee,withdevelopment
of mediumto high-anglefracturesto act as planesof minor
campensation,and compensateryre-activationof early,predaminantly
low-anglefractureswith developmentof small-scalef2 shearand
crenulationfoldine.

In theNesåaarea,it is evidentthattheNW-SEf2 foldingpreceded
that of theNE - SW trend. TheUW - SE f2 foldinehas apparently
takenplaceassociatedwith or shortlylaterthanthe retorientation
of fl foldsin thevicinityof intrusive/extrusivecontacts.
Thishas resultedin the camplexstructureof an almostrectilinear
post-schistosityfoldpatternsuperimposedon relativelyflat
lyingtightfl folding. The 'primaryland relativelyunalteredf/
lithologica1trend(..0600- Havda).to South-eastSkorovas)occurring
in the Oevoker- South-westTredjevatnetareais thereforeawung
roundto a NW SE trend,approximatelyparallelto the earliest
and strongestf2 axialdirection.

Thus,in conclusion,the effectof themulti-axialdirectionpattern
of post-schistoeityfoldineon primarytight,aImostrecombent
fl foldinghasbeangreatin determiningthe outeroppatternin
the areamapped. The structura1phenomenaaremost similarto
thoseoccurrinein theDamtjønna- Nesåklumpen- Nesåvatnarea
(eastaad southeastof Skorovasmine),wherea weakbut important
rectilinearf2 systemis superimposedon tightisoclina1fl folding
of generany low axialplanedip. Withinthe areamapped,the
effectof the f2 foldineof synformalnaturetrendingmfirESWhas
beento repeatan fl gynform(theaxialtraceof whichrunsthrough
the lowernorthernålopesof bevokerand thencethroughthe Neså-
fotenzone)to reappearas an apparentfl antiformfurtherto the
north (onthe southernslopesof Smttebuo1and thencesouth-
westwardintothewest Tredjevatnetsone. (Seeprofiles.)
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4. CONCLUSIONSAND REOOMEENDATIONS

Withinthe areamappedin 1975 it is evidantthatall outcropping
exhalativemineralisationis of equivalentage,now outeropping
as two distinctbeltswithunderlyingacidflowand pyroclastic
material a) Finnkrudåma- west andnorthwest Tredjevatnet,
b) MidtreNesåvatn(674,3m)- Nesåfoten.To the east,exhalative
mineralisationcontinuesin a complexmannerintothe Skorovas
intrusive'arc'complexand intothe areaof south-eastSkorovas
(Report1974). The complexoutcroppatternsare the resultof the
superimpositionof a near-rectilinearpost-schistosity,f2, open-
fold systemuponprimary,nearh-recumbenttightfl foldshaving
axialtrendsapproximatelyparallelto one of the componenttrends
of the f2 system,atroNE-SW.Thus,broadlyspeaking,the fl folded
effusiveslie withinan f2 $ynformalstructuretrendingapproximately
NE-SWand flandedby voluminousintrusivemasseshavingtectonised
contactsandmarginalzoneeand whichmay be continuousbeneaththe
Finrkrudåma- Nesåaarea.

Beforeand duringthe culminativemineralisingevent,severalsmall
eruptivecentresoperatedpracticallycontemporaneously,resulting
in variedflowand pyroclasticstratigraphyand the restrictionof
certainlithologiesto certainareas. Thishas alsoevidently
resultedin variationof flowmaterialoverlyingmineralisation,
whilethe effecteof tectonism,in particularshearing,has beento
createpseudo-lithologicalfaciesor rathertectonicfacieswithin
the greenstones.

The f1/f2 foldedcontactis disconformaland predominantlyinverted
in the area,whileabundanceof clasticepidoteis conclusiveof
extensivesea-floormetamorphismof the lavaflow-pilespriorto
erosion.

The observedrapidvariationin bothflowand pyroclasticmaterial,
and of flowsoverlyingexhalativemineralisation,whichformsa
widespreadand consistenttime stratigraphichorizon,amphasizesthe
importanceof investigationof time stratigraphichorizonsas well
as of litho-stratigraphichorizonein the explorationformassive
sulphidemineralisation.Litho-stratigraphybeingfavourablein
any area,it is thenlogicalthatthe key to the presantor former
lateraloccurrenceof mineralisationliesin the investigationof
thatmaterialwhichhas behaved,in itsprimarydistribution,in the
samemannerto thatof relativelyconcentratedFe (andpossiblyCu -
Zn - Pb etc.)bearinghydroxidesi.e.fineacidpyroclastiesand
cherts,whichthemselvescontainvaryingquantitiesof Fe minerali-
sation.

In the areamapped,groundand structuralevidencedoesnot aupport
the possibilityof economicmineralisationat shallowdepth.

Skorovatn,Oct.3. 1975.
I.L.Ferriday
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X
Schistoeeaeidtuff(?)evanfinedisseminatedpyrite62900 8530
Sericite-quartz-felaspar-chlor(?)trondhjemiteayke 61210 4110
ultramaficspyroxene olivine magnetite
finelyquartz-carbonatevesicularfeldeparporphyritic
%dthohlotitioclote. 63920 6970
arkoeicsediment,northTredjevatnet 64530 6920
finegrained,quartas-porphyry,no visibleimpregn. 62970 6100
fiaegrainedacidflowmaterial," " ee 62860 8080
strongpyriteimpregn.intermediatetuff-chloritio 62900 8530
epidotemveined,epidotebaseltieandesite,fine 65430 6860
gxained
intermediatepyroclastie,finepyritioimpregnation 63210 8190• coarsequartz-oarbonatevesicularflow,feldspar 63940 7000
porphyritio
oarbonaterichvesiculargreenstone,chloritioclote 63290 7300
hornblend~feldeparporphyry,carbonatevesicular 64080 7000
(transitionalto feedermaterial.)
ohlorite(afterhbl.)-feldeparporphyritie,carbonate63110 7170
vesicular
basaltieandesiterelativelymagnetiteenrichedfine 62860 8080
pyrite
massivecarbonateriehgreenetone 64020 6950
andesite-dacite,tracepyrite 62860 8080
eoarsechlor-fleekgst.(?equivalentof porphyry)nopy.628807120
T. band 63017 7940
andesiteporphyrytracemagnetite 7910

111 dacite,magnetiteconcentratedon fractures 63017 7940
tale-carbonate-chlorite+ tracepyrite 64690 8100
imtermediatemagnetiticpyroclastio 62980 7530
carbonatepillowlavas(mn-carbonate) 65050 7205
lapillituff 63017 7940
daeite,minorpyritedissemiaate 64700 6850
lithophysalstructuree 62980 7530
dioriteshb1.-303feldspar(+orthoolase).254, 62060 7100
ep..453coarse
layeredgabbrosbbl.+ fineactinolite,.2-34pyrite, 62185 7380
eoaree
as above,coarserwithIvermicular,texture,..4.CuPy 14 62175 7380
quartz-aiorite(?)hbl feldepar80-854 62185 7380
ep,qtz,tracepy.,mediumgrained
deuterieconcentrationof py.in chlor-hbl.zonewith 62190 7440
feldepathiomargin

5. LISI OF StUaS.WITH I2CATIONS ANDBRIEF DESCRIPTICUS
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layered gabbro hbl.:m35 —40%feldeparm 65% epidote, 61980 6730
py.m 2%




variable grain layered gabbro hbl:m35% feldspesrm65% 61690 7425
py.(0u)-.5.1%




fine—med. grained leyered gabbro hbl:.35 -40g, 61690 7425
feldepar/epidotes,v60.-•654. tracepyrite.




layered gabbro hbl: .45%, feldspar: m50..•55%, trace 62175 7380
pyrite




gabbro—diorite hbl:m35%, feldspar.65%,trace pyrite 63080 7910
trondhjemite, femags:m3 —5%, rest qtz. —fel. —ser. —ep. 62890 5850

" qtz:m5%, feld: .65%, 62430 6090
epidote:m, 25%




quartz diorite (?) fe.mags:m15%, rest qtz—feldspar 63700 7970
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