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1.
1. MIRODUCTION

Geologicalmappingwas carriedout in 1975fromJulyto September
in the Finnkrudåma- Nesåpiggenareaat a scaleof 1810.000based
on photogrammetrioallyderivedmape. Thenorthernlimitof the
area is approximately6 km due eouth-weetof Vkorovasmineand ie
continuousto thenortheastwith themappingareaof 1974.
(SouthsEastSkorovasreport.)

Generallyspeaking,the areaincludeswellexposed,greenschist
metamorphosedextrusives,pyroolastiesand exhalativemineralisation
from dacitieto baealtie-andesitecompositionfallingbetweenthe
calc-alkalineand low-Ktheleiiticprovinces;togetherwith,and
almosteurroundedin outeropby, cale.alkalineintrusivesare
overlainby flysohsediments,the overallenvironmentbeingpartof
an islandare system. The areais partof the Grongfeltetgreen-
stone gabbro-trondhjemite-flyscheedimentbeltof Nord Trøndelag
of theVorwegianCaledonides,the workbeinga contributionto
the Grongfeltprojectwhilebasedin Skorovatn.

The followingreportis basedon fieldobeervationsand all rock
terminologyis subjectte analyticalconfirmationto be oarriedout
at the RoyalSchollof Mines,Iendon.

The workersof 1975,as in 1974,wereA. Rankin,I. Ferridayand
C. Halle.
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2. „STRATIGRAEHY

Lowermaesivelavaa.

The etratigraphicallylowermost'greenstones'occurringin the
area,predominantlyunderlyingacidflow,pyroclaetioand exhalite
material,coneistof relativelydarkbut intermediatelavas.
The lavasare typicallyrelativelyepidote-rieh,bothin groundmass
and in finefracturefillinge,and locallyepidotevesioular.
No groundmasscarbonateis evident,whilecarbonatemaj rarely
ocourin latefracturefilling. Colourmay vary,but is generally
a darkishgreengradingto a bluishhue as groundmasemagnetite
contentincreases,this 'greenstone'lithologyapparentlybeing
relativelyenrichedwithrespectto the latter, Thelithologyhae
a variablydevelopedfinehomogeneousgranulartexture,macro.-
scopicallyidentioalto basaltio-andesites('andeeitiogreenstone')
occurringbeneaththe Skorovasorebody(CompanyReport:Southem
Main Orebody:I.P.1975),and it ie bothmineralogicallyand
texturallyevidentthatthe lithologieeare correlateable.
Thelithologyformerelativelymassive-looking,emoothexposure
surfaces,havingno recognisablepillowetructures.

It ie svidentfor structuralreasonethattnie'greenetone'lithology
has relativelylittleoutcroparea in theareamapped. The
lithologyie most expoeedto thenorth-eastof Tredjevatnet,and is
aleo eporadicallyexposedbeneath,and laterallyin contaotwith,
exhalativemineralieationoverthe entirearea,

Acid flowa,

Acidflowmaterialis generallyreetrictedin occurrenceto two
paralleltranding,etratigraphicallycohorisonalbelts,i,e,a
northernbeltincludingthenorthernPinnkrudåmaand weetto north-
weet Tredjevatnetmineralieedzones; and a southernbeltextending
fromNesåfotento the Nesåamineralisedzoneto theweet and thwnce
towardthe trondhjemitesaroundMidtreNesAvatnsummit. Vo strong
fundamentallithologicaldifferancesexietbetweenthe acidflows
of the respectivebelts,although'keratophyric'flowsoccurring
in the northernbeltare locallypyrite-impregnated.

Acid flowmaterialis variableia an apparentlyirregularmanner
betweenquartzgeporphyry,havinga fine-grainedquartz-feldspar
groundmaes,to fine-grainedvariablyfine-feldepar-porphyritic
daciteto relativelyaphanitic,locallyquartz-porphyry'keratophyre',
whichcommonlyweathersto a buffcolourratherthanwhiteto light-
greywhichis typicalof the formerfacies. Quartzporphyryand
daciteflowmaterialeaeilyformthe bulkof acidflowsin thearea,
whilequartzporphyriesare elightlymore abundantthandacites.

Acidflowmaterialcertainlypredominantlyoccurestratigraphically
unAerlyingacidto intermediate,vuriablytexturedpyroclasties,
but in a naturalmannermay laterallyoccurhavinguppercontacts
withpillowlavas,feldeparporphyriticintermediateto basicflows,
or faciesof exhalitehorizons.Acid flowsmay alsolocallycontain
fragmentalmaterial(e.g.X64060Y7230).
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Intermediate-basioo iticflows.

Flowand aseociatedintrusivedistinctlyporphyritiomaterial
of intermediate-basiocompositionis restriotedin outoropto
the northernFinnkrudåma- westTredjevetnetbelt. Flowmateriel
is variablefromintermediate,an andesiteporphyry,to basio,
coneistingof mediumto coareefeldepar-hornblendporphyry.

Andeeiteporphyryis restrictedto thevicinityof the FinnkrudAma
skjerpzoneand to VestreSettubuoland consietsof 1-3m.m.
chlorite-replacedhornblendphanocrystein a fine-grsinedlight
grey-greenintermediatematrix.

Andesiteporphyrymaterialis apparentlylaterallygradational
intovariablefeldspar-feldeparhornblendeporphyryflowmaterial
towardtheweet shorsmineralisedzoneof Tredjevatnet.The latter
flowmaterialis porphyriticfrom1 to 10 m.m.,phenocryst
developmenthavingan inverserelationshipto thatof epidotio
vesicles,whichreacha maximumdensityin the south(X63600Y7200)
withinrelativelyweak,fineporphyriticflowmaterial. The latter
feldeparporphyry,epidotevesicularflowsare themeelves
gradationalnorthwardintoa central,evidentlyventproximalzane
oomposedof epidote-poor,relativelycoarse,feldepar-hornblend
porphyriticflowscontedninganundantcarbonatein finevesicles#
togetherwithfeldeparwhornblendporphyryfeedermaterial. Peeder
intrueivesof the lattertypeextendnorth-eastwardin the direotion
of Sættubuoland the Skorovascomplexintrusive'arc',where
similarlithologiesocourintimatelywithinthevariedgabbro
facies(X66060Y6440).

In themineralisedzoneto thenorth-weetof Tredjevatnet(X
), flowsare predominantlyfinerfeldepar-ohloritereplaced

hornblendporphyritio.Typicalof the porphyrymaterial,the
feldeparporphyriticflowsin thiszoneunderliepyroclaetice
variablefromfineacidashesto lapillituffeand agglomerates
whichlocallycontainfeldepathiofragments,and alsolocallyfine
angularjasperoidfragments.Thinfineacidtuffeor thinmagnetic
(<1cm) chertemay occurwithinthe porphyriticflows. Thusit is
evidentthatin the weetTredjeveSnetzone,a relativelycomplex
multi-exhalativephasestratigraphyexisteconsistingof practically
contemporaneousextrusionof porphyriticand acidflows,followed
by furtherextrusionof bothexhalativematerial(ana anallscale)
end feldsparporphyritiomaterial,and terminatedby depoeitionof
compactmagnetite-hematitebearingoherts, earbonaterichpillow
lavasstratigraphicallyoverliethe latterhorizonimmediatelynorth
west of Tredjevatnet,whileto the eouth,at the staxtof the Neeåa
and northof Nesåfoten,the cherthorizonoverlyingthe feldepar-
porphyryfloweis stratigraphicallyoverlainby carbonatepoor
pillowlavashavingohertcusps.

clastics.

Pyroclasticevarybothin acidityand texturein the areamapped.
However,themost commonlyoccurriegfaciesis of materialcon-
teininglapilli-sized(0,5to 1,0cm)olastswhichare commonly
enrichedin magnetite. occurmostvolumincusly

associatedwiththa southernacid extrusivebelt,wherethe tuffs
are diatinctin weatheringappearancefromsimilarlytextured
lapillituffeoccurringassociatedwiththenorthernacidextrusive
belt.
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In the Nesåfotente.Nee4abelt,the lapillituffsoccur
predominantlystratigraphicallyaboveacidflowe,butmey also
have basalcontactswith,and be replacedby tntermediateflows
looallyhavingclasticand lithophysaltextures(X62980Y7530).
The lithophysalstructuresaro developedat a horizonlaterally
continuouewiththeNesåfotenand Nesåanineralisedzoneeto
eastand weetrespectively.The straeturescommonlyresemble
vesiolesin shape,but are formedby skins,and are ooncecatrated
so denselythatthayare invariablyinmutual cantact. The
textureie developedby extreme'frothing'of fluidmaterial,
and the faetethat (a):it occureapproximatelyat at broad
culminativehorizoni.e.of pyroelastio.exhalativenineralisation
associationand (b)thatthe faciescontainsclasteto,v10ams,
are testementto asvantproximalenvironmentof formationwhere
localitiesof concentratedascensianof volatilesexieted.
The paunityof directlyassociatedexhalativeobartszdth this
faciesand the averalllackof coherentcompetentcherthorizone
overpartsof theNesåfoten Neeåamineralisedzoneis also
evidencefor the sitingof an extrusivecentrein the proximity
of the formerzone. Thiswillbe diecuseedfurther.

The lapillituffsof the southernbeltare generallyiwnsmamineralised
exceptfor finelydieseminatedmagnetiteand localminorsulphidic
impregnatian.Haweverwherethe horizonof tuffehas been
exposedby structuralrepetitonin the zone (X62900Y8500),
the faciescontainepyritieimpregnationon a relativelyconcen-
tratedand extenstvescale. Thiezone,termedthe Nesåamineralised
zone,extendsdiscontinuouslyin a north-west southeeasttrend

acrossthe Neeåa. Themineralisedpyroclasticeevidentlyrepresent
a vent proxiaalenvironnentof deposition,wheresortingof olastio
matatialfromFe-ladensolutionswas not effected,or where
alreadydepositedtuffshavebeen saturatedby asoensionof Fe-
bearingvolatiles.Aphmaitickeratophyricand quartz-porphyritic
extensionsoccurassociatedlocally. No traceof Cu ie apparent,
whiletbemaximumvolumeof ,buried,impregnationappearsto be
z mi, Northof theNesåa,themineralisedtuffsarereplaced

by non-mineralisedlapillituffs,whicharethemselveereplaced
by pyroclasticeof coarsertextureassociatedwithmagnetitic
cheztandathinhorisonof relativelydeneepyriticimpreenation
(X63600Y8400).

As theNesåfotenskjerpsonsitaalfisapprouched(X63200Y7200)
thelapillituffsarereplacedby fineacidashaswhichto same
extentactas hostto localpyriticimpregnation,thebulkof
mineralisationat thislocalitybeingasmassive,finesedinentary-
bandedsulphides.

As hasbeenstated,no lapillistuffsof thefaciestypicalof the
southernbeltoccurin thenorthsFinnkrudåma- westTredjevetnet
belt, Inthiscase,pyroclastiomaterialis variablefromfine
acidashes,(similarto Nesåfoten),to lapillituffsandagglomere
atesconsistingofci to lOomacidclastsin an intermediateto
acidtuffaceousmatrix, Stmilarto the southernbelthewever,
pyroclasticnaterialliespredominantlystratigraphicallyabove
aeidflownaterial,and stratigraphicarlybelowths horizonof
depositionof exhalativemineralieation.Also stmilarto the
southernmestpyroclastice,thosein thsnorthmay laterallybe in
contactwithunderlyingintermediateflows,
Pyroclastiesof the northernbeltare locallyfeldeparcrystal
fragmental,due to the relativelyvoluminousoccurenceof eatlier
feldeparporphyriticflowand intrusivematerialthatoccurewith
thiebelt.
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Exhalativemineralisation.

Twomain beltsof exhalativemineralisationoccurin the area,
bothtrendingparallelto one anotherapproximatelyN.W.-
and swingingto a N.E. S.W.directiontowardeTredjevatnet
and furthereaat. Bothbeltsare associatedintimatelywith
beltsof acidextrusivematerial,and are stratigraphically
cohorizonal.Aesooiatedpyroclastiomaterialvariesbetween
the beltøand the feldspar-porphyryintermediatefloweaseociated
with and underlyingthe culminativeexhalitehorisonin the
northernbeltis not presentto the south,butno fundamental
differenceexistebetweenunderlyingacidflowmaterialof the
two belts. Mineralisationin bothbeltsis overlainby variable
pillowto maseiveflowsof generalintermediatecharaoter.
Betweenthebeltoutorops,withintheupperlavas,rolleand
coherenthorizonsof exhalativechertoccur,but withno evidant
pattern,thisbeingdue to primarydistributionand wubeequant
tectonism,whichwillbe discuseedfurtheron. The terminology
and definitionsof the 1974ReportOn South-EastSkorovaswill
be used in the followingdescriptionanddiscussionon exhalative
mineralisationin the areamapped.

Thenatureof exhalativemineralisationin the areais most
variablewithrespectto bothmorphdogyandmineralogy.Thisis
evidentlydue to a primaryvariationin the phyeico-chemical
environmentof the submarinedepositionsurfaoe,governedlargely,
it is thought,by the sitingof ventlocalitiesor localities
of conoentratedascensionof volatiles,in the relativelynarrow
timespanleadingup to and includingdepositionof Fe-bearing
colloideoverrelativelylargeareas. Accordingto primary
oonoentrationdistributionand localrelative,strenghts'of
reducateand oxidatefacies,the formercolloidsarenow repre-
sentedby compaotto relativelynonaaphaniticchertscontaining
variableratiosof magnetiteshematite,usuallytendingto be
underlainby a sulphidiofacieswhichmay havecolloidalmaterial,
or fineacidto intermediatetuffaceousmaterialas host.
Oom act ohertss The compactchertsvaryfromhamatiteto magnetite

richto Fe-poor,deepred hematiticchertspredominatingoverall.
Theymay occurwithvaryingrelationshipswithrespectto under-
lyingand overlyinglithologieslaterally,but oertainlymost
commonlyoccurstratigraphicallycappinghorizonsof sulphidic
impregnationwhichin turnoverliepyroclastiosof variable
texturewhichmay be mineralised.Laterally,the chertsmay occur
witha basaloontactagainstacidfloweor earlyintermediate
flows. Thisis to be expectedwith increasingdistancefromthe
vent,due to the considerableeasewithwhiohprimarybrinescould
be dispersedand distributedcomparodwithooaraerpymelasticand
lavaflowmaterial. Thuswith increasingdistanoefromthe vent,
it is to be expeotedthatthe chertsforma time-stratigraphic
horizonactuallycrossinglithologicalboundariosbut which
neverthelessseparatesmajoreruptivecycles,withlithological
asgymetryacrossthe exhalitehorizon.

However,in the areamappedand aleolocallyin the areaof
South-EastSkorovas,coherenthorizonsof exhalativeohert
(unaccompaniedby sulphides)occurwithoutassymetrye.g.within
the pillowsequancewestof Tredjevatnet(X64200Y8000).
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Suchoccurancesare thoughtdue to a redistributianof alrea4y
depositedbutunconsolidatedcolloideby strongourrentaction
as wouldbe producedby exibmarinepreseurewavestravelling
beforean advoncinglaterlavaflow. At a particular,probably
relativelyaxtensive,distanoefromthe vent,thelavaflow
couldhaveceasedmovementbeforethe colloidebeganto re-settle,
resultingin the evantualformationof a coherentbut discon-
tinuouscherthorizonenclosedwithinthe laterflowpile.
The lackof associatedeulphidescanbe axplainedby the relatively
etrongoxidationthatwouldresultfromredistribution.
(Seefige.1.1-4)

A eomewhatsimilarprocessexplainethe occurenceof compact
cherteformingpillowcuepsand skinsin the pillowlavaastrati-
graphicallyoverlyingthe Nesåfotenmineralieedzone. In this
caso,redepositionof oolloidehas evidentlytakenplace
oontemporaneouslywith pillowformation.Herealso,no coherant
oherthorizonoocureoverlyingthe sulphidemineralieation,this
no doubthavingbeenalmostcompletelyerasedby, and to provide
cuspmatorialfor,the laterpillowedflows,whichalsoevidently
engroseedan theupperhorizonsof eulphidemineralisationas
ohertcuspelocallycontainpyritioimpregnation.Such
characteristiosimplythe proximaleitingof a vent in the
Nesåfoten- Nesåabelt. (Seefige.1. 1-4)

Blocksand leolatedrolleand closuresof compactchertmay also
ocourin eesantiallyhomoganeousmaterial,withoutapparent
assymetry.In thiecaee it ie olearthatthe distributionis
due to the greatdifferencein mechanioalpropertiesand behaviour,
underetrongfoldingand assooiatedshearing,betweenthe competent
cherteand otherlithologiessuchas pillowlavasand pyroclastice.
The latterlithologieswilltendto flowaroundths relatively
stablebut bondinagedand dislocatedcompaotoherts.
(Seefige.2. a, b.) Thue,whertdeformationis stronganA
wherecompactohertoccureso dietributed,the originalnatureof
cherts,whetherredepositionalor not, ie nore difficultto
ascertain.Howevor,on a amallecale,the proximityof pyroclastio
and/oracidflowmaterialoanbe reasonablyconclusiveof non-
redepositionalorigin.

Banded etite-cherteand T-bande: Relativelynon-aphanitic
chertscontainingrelativelyhighmagnetitecontent,havinga
distinctblackishappearanceand frequentbluishtarnish,
frequentlycrudelyinterbeddedwlth finemagnetite-poorsiliceous
material,are distributedin an inverserelationshipwith respeot
to the compactcherts. Suchchertsoccurin thenorthern
exhalative-acidextrueivebelt sporadicaflyaround,overlying
mineralisationin the Pinnkruanaekjerpa; and overlyingnon-
sulphidemineralisedintermediateepidotiogreenstonesnorthiseast
of Cevokerwheretheyoccurat the erosivecontactbetween
effusivesand arkosiosediments.Thesechertehaveno outcropin
tha southern(Nesåfoten- Neeåa)belt.

Developmentof T-bandtypeof exhalativosedimentationis very
rarein the area. At (X63150Y7920)and (X63560Y7290)such
facies,consistingof finelyinterbeddedmagnetite-richand
magnetite-poorpinkchertsocour.
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de im re tionandmassivesulhideseRelativelyexteneive

occurencesof sulphidiemineralieationare restrietedto the belte
of exhalite-acidintrusivematerial,and the natureand hosteof
outcroppingsulphidemineralieationverywidelyoverthe area.
Mineralisationof sulphidesin the areaie macroscopically
pyritie,no Cu beingevident.

Sulphidioimpregnationoccurepredominantlywithinfinegrained
aoidaah or eiliceouscolloidalmateriale.g.Neeåfotenendnorth
west of Tredjevatnet(X6458077090),lyingstratigraphleally
belowthe horizonof depoeitionof magnetite-hematitecompact
oherts. In theNesåazone,however,pyriticimprmgnationoccure
withinpartof the finelapillituffe,thierelativelhextensive
occurrencehavingbeendeseribedearlier. Sulphideimpregnation
may alsolooallyoecurin keratophyrioflowmateriale.g.
Finnkrudåma(X6490077500).

Wtseiveeulphideeoccurin thenorthernbelt,formingthe Pinakrud-
dma skjerpe,wharetheyare stratigraphioallyunderlainby a
graphitiohorizonrepresentingth5 localconcentrationof organie
detritue,thisbeinginstrumentalin the reduotionof ferrie
hydroxidesin the primarydepositionalenvironment.Massive
eulphidesalsooccurin the southernbeltformingtheNeeåfoten
ekjerpzone,beingtypical,vasekis' hevingfineintercalations
of eedimentarybandeddark eiliceousmaterial,containingno
detectablemagaetite.Thesemaseivmeulphidmearemost similar
to thoeeoccurringat otherlocalitiesin the Skorovasregion,
e.g.southof VestreaversteNeeåvatn(76700075800)whereeimilar
darknon-magnetiochertsare interbeddedwith sulphides,having
a cappingof magnetite-richcherts. (Southeast skorovaa report-74)

Re ationof eulhideoc cee to re ative rtionsof

com entsof exhalitehoriz es It is clearthatthe occurrenee

of massiveor dieseminateeulphideswithinthe lateralextentof
en exhalitehorizonhas no partioulardependenceon particular
mornhologicaltypeof underlyingpyroolasticor on typeof aeid
flowmaterial,axeeptthatmassivesulphideeapparentlytendto
ocourwherefinm-grainedacidaeheearemore etronglydeveloped.
Theredoesappearto be a weakeorrelationof sulphideoccurrmace
with thatof magnetitehowever,wherethe lattermay oecurwithin
chertsor unåerlyingpyroolaetiomaterial. Thus,zonesof
sulphidicimpregnationtendto gradelaterellyintozaaespoorin
sulphidebut with oherteenriohedin magnetiterelativeto
hematite. Thieis to be expectedsomewhatin primaryconditiane
consietingof leneoidreducateand oxidatezones,witha greding
of eulphidiemineralisationto thetof magnetitefollowedby
hamatiteas the oxidatezoneie reached. However,in the area
mapped,suchzonesof predominantlymagnetitiomineralieation
marginalto sulphideoccurrencesare of smallaxtentand saneWhat
irregular.It is poesiblehoweverthet,as vmlumeof sulphides
increases,themagaetite-enrichedwallrockmarginalzoneexpende
accordingto a functionreletedto sulphidevolumeendno doubt
otherfactors.
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DifTe litholo cal faciesof the beltes Ae hae been etated,

the two belteof exhalite-pyroolastio-acidflowaseociation,
trendingapproximatelyparallelto one anotherthroughthe
oombinedfl/f2etructuralgrainof the area,havefundamentally
differingtypeeof lithologiesin somereepeotet a) thenature
of pyroolastiomaterialie dietinctlydifferentin appearanoe,
thoughlapillituffeconatitutethe bulkof suchmaterialin
bothbelts. b) Intermediatefeldepar-og feldepar-hornblend-
porphyritiomaterialis an importantoomponentof thenorthern
belt,but doeenot ocourin the southernbelt. o) Whiledietri-
butionof fineacidaehee,aaidfloweand eulphidesie apparently
equalbetweenthe belte.

Both belteinoludeevidentvent-vioinitylithologiese.g.
1) diepereedpyritein intermediatelapillituffe(Neala)and
overlyingpillowecontsisingohertouepe(Heeåfoten)in the
southernbelt,and 2) coareeand rapidtransitionfromporphyry
feedereto porphyryfloweand oomplexstratigraphyof the weet
andnorth•westTredjevatnetmineralieedsone,northernbelt,
inoludingoryetaland chertfragmentaltuffel.Outoroppingbetween
the belteare predominantlyvariedpillowedandnon-pillowed
flowecontainingeomevent dietalcharacteristioein a relative
eenee i.e.reeedimentedcherte.

It ie thereforepropoeedthat,althoughtime/etratigraphically
continuous,the two belte,or dhe culminativehorisonforming
the belte,ie the reeultof eruptionand exhalationfromseveral
eeparatebut closelyepacedcentree. Certainlythe eaeternraftes
of the northernbeltare fed at leastdemonetrablyin partby the
Skorovascomplexiztraelvearo. The southernbelt,howaver,
appeareto havebeenfed fromthe direotionof themaseiva
trondhjemiteintrusiveto theweet and eouthweet. Thieraleee
the poesibilityof originalcontinuitybetweenthe two,preeently
outcrop-eeparate,intrusivemaseee,whichwillbe diecuesed
furtheron.

Upperlavae.

Flowelyingetratigraphicallyabovethe exhalativemineralised
horisoneof the areaare widelyvariablelaterally.The following
fundamentiatypeeare recognisedgaccordingto morpholow/
mineralogY.

a) Composedof recognisablepillowetructures
i carbonateriohwith epidote-(carb.)eueps

ii cathonatepoor,intermediate,epidotecuspe
chertcuepe.

b) Havingno recognieablepilloss,intermediate
epidotic,oarbonateyleiblewhareteotonised.

In the Neeåfoten- Neeåamone,upperfloweare of typea)iii)
withlooala)i). Alonglithologicalstriketo thenorthwestand
intoeouthernFinnkrudåma MidtreNeeåvatn(674,3m)tbseebecome
predominantltypesa)ii) and b) withlocala)i). Floweabove
the F - weet Tredjevatnetsoneare predominantlyof

typea)i), apparentlybecominga)ii) and b) towardtbe.„0911th
and eouthsweet,intothe cantralareaiyingbetweentne
outorop-belts.
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It ie evidentthatthepreeentvmriatiansinmorphologyand
mineralogyoanbe explainedto a largeexteetby a combinatioa
of elightvariationsin chemicalcompoeition,settlingdietance
fromthevolcanicventandtectoniem.Theoccurrenteand
origiasof chertpillowcueptthasbeendiscuesedeatlier.
Thseffectof teotoniem,netablyetroneshearing,hasbeanto
producetectonicfacieswithinthegreenetones,thisconsieting
of releaseof Ca fromfeldepareandcancentrationwithredietri-
butionof exietingfinegroundmaseoarbonate,to formlenses
withinthebodyof,anddiscontinuousfineeheetsin thefabrie
of thslavas. SuchShearingwouldnotnecessitatereatdis-
placement beingratherof a comtdnedtreuslationalfrotational
nature,whileinthefinalstagee,anypre-exietingpiflow
etructureswouldhavebecomedestroyedbeyondrecognition.
InthePinnkruddmaNorth~tetTredjevetnetsone,carbonatehas
beenseparatedfromthematrixof pillowlavasto formpedsup
to 20 x 5 x 5 cm 1n zonesof strongIthearine withdevelopment
ofminorf2 ehear-typeandcrenulationfoldlegapproximately
coaxialwithlocalfl trends.Eimilarly„northof theNestlaten
skjerpzone,chert-cusppillowlavae,with.neobviouscarbonate
andintermediatecharacter,havebeentraneformedintoa schistose
f2-minorfoldedgreenstonecontaitting concentrationeof free
carbonateadjacentto a fracturesone.

Basicintruelves.

Skorovascom ex intrueivearot In thenorth-eastof thearea,
theoccurrenoeandeutcropof gabbroein thisintrusivezoneis
cenplee,notonlyby primarycomplexity(combinedintrusivesheet/
feederbody)butalsoby later extensiveintruzionof trondhjemitic
materialas relativelylargecoherentmassesandas zonesof
pervasiveminoreheete.Thusthe $gabbros,of thisbodyvery
frombeiAscoareegrainedwithcommonpegnatitiefaciee;to fine
grained,locellyfeldeparporphyritiofeedergabbrosresembling
greanetonesinthefield;withalterationapparentlyrelatively
shortlyafterintrueionto quartz-bearinghybridgabbros,togetber
withexteneivefinetrondhjemiticneteveleine(thelatter
occurrinemostcommonlyon theSettebuolplateau(X65700'16500).
Althoughsmall-scalecunulatetexturesoccurrarely,no mineral-
isedzanesoccurwithinthisgabbro.

Need an c siteintrusiet Bendedgabbrosformthebulk
of theoutcropof thisintrusion,whichisrelativelyextensive
andoecurein theeouthof thearea. Thenortherncontactof
theintrusiveietectunie,dippinesteeplynorthward.
theeasternandsoutharncontacts arealeotectonic,beine
formedjointlyby a steepwesterlydippingfractureanda strang
lowanelefracturedippingnorthton.n.weetbensaththelower
easternahoulderof Neentpigeen.Thuethefornanddepthof the
intrusivebodyisnot evident.

Withinthegabbroof thisintrusivesone,occurecumulatelayerAng
consistingof alternategabbroic/lencogabbroicfacies,theferromag
(invariablyhornblend):feleicratiovaryingwidely.Themore
naficlayersarecompoeedof>50% hornblend,feleiclayere
having<30%,on averagethegabbrosbetegcomposedof,35% bern-
blendwith65 basicfeldeparplueorminuepyritein wnounts40,5;4.
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Consideringthe Nesåpiggenintrusivezoneas a whole,thers
appeareto be a coaree,but discontinuousoontinuumbetween
gabbroand trondhjemite,includingdioriticand quartz-
dioritiofacies. Intrudedapproximatelyparallelto cumulate
layeringat an earlystageareleueocratio,looallyquartz
bearingfacies,looallyforminghybridswithprimarygabbroic
material. Relativelylatetrondhjemitiomaterialalsolocally
oocursintrudedapproximatelyparallelto layeriug.Greenstone
schlierenoccurlocallyassociatedwiththenumeroussteep
northerlydippingfractureswhichdissectthe layeredgabbros.

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

Occurringlocally(X62650Y9000)as a tectonicallyboundedlens
on the northerncontactof the bandedgabbro,is ultramafic
material,composedessentiallyof pyroxenetogetherwith
includedolivineswhichhavebeen eerpentinised,and fine
disseminatedmagnetite,whichis alsoconcentratedalongminor
fractureswithinthe ultramafic.

Intermediatefaciesof the Neså i en intrusivetDioritioand

quartz-dioritiomaterialformsan extensiveoutoropto the
north-eaetof Nesåpiggen,beingtectonicallyboundedby a eteep
westerly-dippingfractureto the weetand by a low-anglethruet-
likefractureto the north,eaetand south. Underlyingthe
latterfractureare predominantlysedimente,whichstructurally
underliethe easternand south-easternehouldersof Nee4piggen.
No zonesof concentratedmineralieationoccurwithinthese
lithologies.

Minor bbro-dioriteintrusionelMinorintermediateto basio

iutrusiveeheetsoutoropoverthe entirearea,beingfineto
mediumgrainedand of apparentlylimitedmineralogicalvariation.
Due to themechanicalanisotropypresentedby exhalitehorizone,
gabbroiosilleveryfrequentlyocouralongbasalor uppercontacts
of exhalativeminernlisation,and aleocrose-outtingat ehallow
angles. Gabbroiointrusionein greenstone,commonlylater
intrudedby minortrondhjemitiematerial,occurwithinpredomi-
nantlytectonicallydefined'elices'to the extremesouthswest
and southseastof Tredjevatnet.Shearingwithinsuchslioeshas
producedflasertextureswithingabbroicmaterial.

Acid intrueives.

Westerntrondhemitet Massivetrondhjemitesoutcropin the west

of the areatowardMidtreNesåvatn,whichformthe bulkof a
largeintrusivebody in westGrongfeltet(-4100km2-Poslie).
In the areamapped,suchtrondhjemiteoutoropehavinga north-
southtrendingteotoniccontactwith effueivee,cominginto
contactwiththe Neeåpiggenintrusivezonein the extremesouth-
west. Thetectoniccontact,of low to highanglenature,dipe
eaetwardbeneaththe FinnkrudAma- Neeåaareaand is assooiated
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with the devolopmentof low angle weet-dippingfractureswithin
the effusivesin thevioinityof the contant. The trondhjemite
is typicallycoaree-grained,consietingof quartzand low Oa
feldeparwith.<1 ferromagnesianminerals. No zonesof minerali-
sationoccurin the areamapped. Thietrondhjamiteie apparently
relativelyfreefromoontamination,containingonlyminorlocal
greenstoneechlieren.However,south-westof theNes&a,as the
Nesåpiggenintrueiveis approached,zoneeoocurooneistingof
inteneetrondhjemitiointrusionof greenstoneand,due alsoto
the preeenoeof flaeergabbroicmaterial,oontaotrelatiansare
vagUe.

Skorovascom lex intrusivearot Outcropeof trondhjemitewithin

thiezoneare irregularand gradationalintozoneaof pervasive
minorsheetintruaionandnet-veiningof gabbroand to a lesser
extent,greenetones.It is,however,evidentthatthe intrusive
complexweetof Neelflyen(705)is continaousin a complexmanner
withthe trondhjemiticbelt eaetof Neelflyenand extendingENE
towardStamnestjønna(South-eastSkorovasreport1974). Simi1ar
to the trondhjemiteeastof Neeåflyen,thosein the areaare
variablycontaminated,but alsoformhybridewiththe earlier
gabbro.

Neså i en Tredevatnetzone: Coareetrondhjemitecontaining

minorgreenstonesohlierenoccurssouthof Nesåpiggen,and on
thenorthseasternshoulder,alsooccurringin contactwithflysch
sedimenteanddiorite-quartzdioriteon the loweetnortheast
Slopesof Nesåpiggen.In thiszone,contactswiththe layered
gabbroand dioriteof theNesdpiggencompositeintrusionmay be
somewhatgradationalbut frequentlytectonic.No mineralised
zonesoocurwithinthislithology.

Relativelminortron emiteintrusionesSuchintrusionsoccur

at all levelein the stratigraphyof the areaand areveriable
fromcoarse,quartz-porphyriticto aphanitic.Minoracid intrusive
sheetsmay resembleand be continuouswithflowmaterialof quartz-
porphyryto keratophyricnature,but are distinguishedby the
obviouslackof aseociatedexha/ativemineralisation.Thieis
clearlyvisiblein the areanorthof theVesåa (X63800Y8800)
wherea trondhjamiticfeederzoneis continunueintoa beltof
aoldflowstogetherwithpyroclasticeand exhalitemineralisation
of chertsand sulphides.Minortrondhjemiteintrusivesof the
extremesoutheastare evidentlyextensionsof,and fed by, the
trondhjemitebodybeingpartof the Nesåpiggenintrusivezone.
In thisarea,trondhjemitesoccurin flasergabbrtand greenstone
materialwithin)arttectonicallydefinedslices,withina zane
of relativelyconcentratedfracturing;generallydippingnorth
to north-north-weetward,parallelto fl schistosity;thattranda
northeastwardacroesTredjevatnetand intothe southernmostareas
of the 1974mappingarea. Plasergabbros,trondhjemiteeand
greenetoneeoccuralongthe lengthof thiszone. Theminor
trondhjemitesof thissouthernareaare connonlyrelativelyepidote
rich.
It is olearthatat leaattwo phasesof minnracidintrusive
activityhaveoccurredin the areatas intrusionemay be terminated
at the reoeiveeffusive/sedimentcontact,or may continueinto
the sediments.
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Prom sectionsaorosethe area,the possibilitythatthe effueives
of the areaare at leastunderlainin partby intrusivematerial
in a broadbaeinalstructurebecomesapparent. Similarly,it has
been earliernotedthatths two outoropbeltsof acideffusives
and associatedpyroolastiosand exhalativemineralisationhave
been fed fromthe akorovasoomplexintzusivesaro'and fromthe
weeterntrandhjemité/associatedNesåpiggenintrusivesonefalthough
both beltsare in fazt 'expoeuree,(ina atruoturalsense)of the
sametime/stratigraphiohorison. Thusthe possibilitythatthe
intrusive'are,is ar was continuouswiththeweeterntrondhjemite
and Nealpiggenintrusivesone the threesoneebeingfacies
variationsof the magmareevoirunderlyingthe area,becomee
reasonableto propoeebut as yet diffioultto prove.

Sedimente.

Plyschsedimentsoutoropin the eaatand southmeastof the area,
havinga predominantlyinvertedcontaztwitheffusives,trondhjemites
and gabbroe,whichis commonlyteotonisedandlocallypurelytectonie.
Ths oontaotis disoonformal,thiebeingelearfromthe convergeace
of the erosivwcontaottowardand aoroesan exhalitehorison,
alonga atrikelengthof approximately km i.e.fromtlieErongle-




fjellarea (1974report- Southp-eastSIpprovas.)to the Oevoker
area wheremagnetiteohertsocourat the oontazt- and thenoe
weetwardwherethe fl/f2foldedcontactcuteacroesan exhalite
horisonandwherelooalseoondaryCu mineraleoccurin the sednents
- northeastof Tredjevatnet(X64900Y6900).

The basalsedimentsconeistof fineto coaree-clasticarkoses
oontaininggreenstone,trandhjemite,gabbro,ohertand epidote
clastein a greymatrix. It ie most significantthatthe ocourrence
of abundantepidoteclaatein suchbasa1sedimentsie conolusive
of hea-floorymetamorphiEmof thm lavaflow-pilepriorto erosion.
Sedimantarystructuresinoludingcurrentbedding,out-and-filland
channel-fillstructures,and repeatedcyclesof gradedbeddiAg
commonlyocour.

The baaalarkoseshavea somewhatgradationalcontactwith relatively
dark,greeniahsedimentecomposedof generallycoarsegreenstone,
marble,chartand trondhjemiteolaatsin a ohlorite-Peoarbonate
matrix.

Due to combinedfl/f2folding,the relativelycarbonate-rich
eadimentsouteroparoundthe sumpitand uppermuthern elopeeof
Oevoker. In the area southof Oevoker,pervasivefi folding,with
axialplanesdippingrelativelysteeplynorth,combinedwithmultiple
axial-plane-parallelfraoturinghas produceda 'elicedssone
contsiningehearedmixedgreenetone,gabbroand trondhjemitio
materialwithinthemain outoropareaof the sediments.The sediments
themselvesare intrudedby lateetageminzrtrordhjemitiomaterial,
whilegabbroicminorintrusionhaa not beenrecorded.
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3.~

Phaeef1

Theintrueivesandextruelveeaudsedinenteof thePinnkrudAmais,
Needpiggenareahavebeenpervissivelydeformedby tight,a1most
moumbenttypefl fo1dingaiongtoseetrending-.0600to-040o,
resultingintheimpreesionof a variablydevelopedsohietosity
dippiAgpredominantlysouth-westto southinthenorthweet,north
andnortheastparteof thearea; butdueto eubeequentopen
folding;dippingpredorainantlynorthto in theeouthand

soutbeanternpartsof thearea(seeprofiles).Theformof fl
folding,bothin orderandstyleis similarto thatcsocurringin
thevolumecontainingthe Skorovasorebody(Companyreportes
SouthernMainOrebody,SouthemBasternOrebody,BastMsorovae-
I.P.). Poldingof smallerscaleis rarelyfound,dueto the
ehearingthathastakenplaceinthewaningetageeof fl deforw
mation,

Poldingof thieetylehasevidentlyledto theearlyestabliehment
Af shearsurfacesparallelto f1 axialplanes,low-angleto thruat
fracturetocourringpredominannyin thevicinityof contacteof
thelargeintrueivamasses,thiebeingtypicalof theSkorovas
regionas a whole. Suohfraoturee,early-initiatedin the
etructuralregionof foldlimbspoccurprofarentiallyalongetronger
lithologioal/competenceanieotropiee.Withintheextrusive-
sedimentsequencetheirdieplacementsareapparentlyminor,
movementbeingof a combinedtranalationWrotationalnature,but
probablytakingplacebothduringthewaningof fl foldingandto
a emallerextentduringf2 folding,whensuAhplansewouldaotae
planeeof readjustment.Therefore,suchlowanglefraotureeare
commonlyaccompaniedby etrongf2 ehearfoldingandorenulation
practioallyooaxialwithfl. Thedieplacementeof thelow to high
dippingfractureeformingcontacteof theweeterntrondhjemiteare
moetdiffioultto determine. Certninly,coneideringthsocourrence
of exhalativemineralisationwithin/Dm.of theteetoniocontect
on MidtreNeedvatnsaumnit,andtherelativelylargevolumeof
relativelyoompetentintrueivemnterialcomparedto thntof tha
relativelyimompetenteffusivas,thevarticaldisplacementinvolvad
muetbe of theorderof kilometree.Inthesouth,northarlydipping,
fl aseociatedfractureeoflourbeneathøndaroundtheeanternand
southseasternelopeeof Neeksiggen,contivslingnortheaetwardin
a broadzonesouth..eastof Oevokerandintotheareaof south-wast
Skorovas(1974report.)

Phaser2
~~1~1.1•111~111.1*

Post-eohletoeity,f2 foldingie of a broad,openetyle,commonly
ocourringalongtwoaxeewhioharemutuallyinclinedat highengles.
Mo developmentof eohietoeityie developedwiththisetyleof
folding.Themostconsietentf2 trendin theareaie approximately
coaxialwithfl,occurriagan a gentleeynfornalfoldtrending
-41B.SWandtraceablefromnorthof Oevoker,acroseTredjevatnet
andtheNeeda,intotheproximityof theNeeda(e)mineralisedzone.
Thef2 axin1direotionoccurringat a highangleto thelatterie
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eomewhatvariable. Suohf2 foldingtof antiformalnaturetLe
traceabletrentbigNzwasthmeouththreughOevoker,havingan
amplitudeapproximatelyeval to thatof theDE-SVaxialdirectiaa.
In the south-Finnkrudåna-Needaareat4 foldingaxiallyinciined
to the latter£2 eynformoccurealonga north-weet eouth-eaet
trend. Herethe foldingis of a eynfonnalnaturethavingan
amplitudealightlygreaterthanthattrandingnorth-eant-
south.weettthe combinatioahaviagresulted1n an 4 basinstructure
alignedappraximatelynorth-weet south-eastin theNesåa.area.
The Neeåa mineralieedzanethusoccurewithintj foldingon the
eauthandweetflaukaef thie atructure.In the southPinnkrutta
areattheBW- SE 4 entformalstructureis accompaniedby a
paralleltrendingbut veryweaklydevelopedfp antiformtbarely
effectingreorientationandmodificationof fj minorfoldaxes
and plungee.

In the southPinnkrudåma.Neeåaareait is clearthatsucha
saperimpoeitionpatternof f, fo2aingbae beenproducedby the
mechanica1effectof the relAtivelycompetentandvnluminous
intrusivemaseesan the affueivestproducingduringfl and £2 a
spincerseffectwbichhaa reeultedin a) reorientationof early
fj foldeto be aliguedapprox(matelyparellelto intrueivecontactet
b) ahearingot the effusivevnlumeeagainetthe intrueivemaseen
to givethe observedtectoniccontantwith shearswithinthe
effusivesas the contactis approached,o) post-schietonity(f2)
toldtegrelatedto the varyingstresspatternoreatedby the
intrusivemaesessmavementagainetthe effusivestwithdevelopment
of mediumto high-anglefracturesto act aa planesof minor
compeasationtand campeneateryre-activationof earlytpredominantly
1~-angle fractureewithdevelopmentof small-scale4 shearand
crenulationfoldbeg.

In the Neada areatit is evidentthattheUW-.SE4 folatnepreeaded
thatof the12 SW trend. The SE f2 foldinghas apparently

takenplaceassociatod with or ehortlylaterthanthero-orientation
of fl foldein the vicinityof intrusive/extrusivecontacte.
Thishas reeultedin the complexstructureof an almostrectiblear
poet-schistosityfoldpatternsuperimposedon relativelyfla:t
lyingtightfl folding..The sprbnarysand relativelyunalteredf
lithologicaltrend(A.0600- Havdalto South-eastSkorovas)occ
in the Oevoker South-wastTred4evatnetareais therefore
roundto a DW SE trendtapproximatelyparallelto the ear=
and strongestf2 axialdirection.

Thus,in conclusian,ths effectof the multiflazialdirectionpattern
of post-sehistosityfoldingon primarytight,almoetrecombent
fl foldinghas beengreatin deterablingthe outcroppattern in
the areamapped. The structuralphenomenaarenoet eimilarto
thoseoccurringin the Damtjønna Nesåklumpen-Nesåvatnarea
(eastand southeantof Skorovaemine),wherea weakbut important
rectilinear4 systemis superimposedon tightisoelitinil folding
ef generallylow axialplanedip. Withinthe areamappedtthe
effectof the 4 foldingof synformalnaturetrending NE-51(han
beento repeatau fl gynformlitheaxialtraceof whichruns through
the lowernorthernelopesof evokerand thentethroughthe Neeta.
fotenzone)to reappearas an apparentfl antiformfurtherto the
north (onthe southernslopesof Settebuoland thencesouth-
weetwardintothewest Tredjevatnetzone. (Seeprofilee.)
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4• 222kuum AND REWEND6TIONS

Withinthe areamappedin 1975 it is evidentthatall outcropping
exhalativemineralisationis of equivalentage,now outcrOpping
as two dietinctbeltswithunderlyingacidflowand pyroclastic
material a) Finnkrudkma- westandnortb~st Tredjevatnet,
b) MidtreNesåvatn(674,3m) Nesåfoten.To the east,exhalative
mineralisationcontinuesin a complexmannerintothe Skorovas
intrusive'arc'complexand intothe areaof south-eastSkorovas
(Report1974). The complexoutcroppatterneare the resultof the
euperimpositionof a near-rectilinearpoet-schistosity,f2, open-
fold systemuponprimary,near-recumbenttightfl foldshaving
axialtrendeapproximatelyparallelto one of the componenttrende
of the f2 system,at4,17B-SN.Thus,broadlyspeaking,the fl folded
effueiveelie withinan f2 synformaletructuretrandingapproximately
BE-SW and flandedby voluminoustatrusivemasseehavingtectonieed
contactsandmarginalzoneeandwhichmay be oontinuouebeneaththe
Finnkrudåma Neaåaarea.

Beforeand duringthe culmtnativemineralisingevent,severalemall
eruptivecentresoperatedpractioallycontemporaneously,resulttug
in variedflowand pyroolasticstratigraphyand the restrictionof
certainlithologiesto certainareas. Thishas alsoevidently
resultedin variationof flowmaterialoverlyingmineralisation,
whilethe effectsof tectonism,in particularsheartng,has beento
createpeeudo-lithologicalfaciesor rathertectonicfacieswithin
the greenetonee.

The fl/f2 foldedcontactis dieconformaland predominantlyinverted
in the area,whileabundanceof clasticepidoteis conclusiveof
exteneiveseam.floormetamorphismof the lavaflo~pilespriorto
erosion.

The observedrapidvariationin bothflowand pyroclasticmaterial,
and of flowsoverlyingexhalativemineralisation,whichformsa
wideepreadand consistenttime stratigraphichorizon,emphasizesthe
importanceof investigationof time stratigraphichorizoneas well
as of litho-etratigraphichortzonsin the explorationformassive
sulphidemineralisation.Iitho-stratigraphybeingfavourablein
any area,it is thenlogicalthatthe key to the presentor former
lateraloccurrenceof mineralisationlies in the investigationof
thatmaterialwhichhae behaved,in iteprimarydistribution,in the
samemannerto thatof relativelyconoantratedFe (andposeiblyCu -
Zn Pb etc.)bearinghydroxidesi.e.fineacidpyroclaetiosand
cherte,whichthemselvescontainvaryingquantitieeof Fe minerali-
sation.

In the areamapped,groundand structuralevidencedoesnot support
the poseibilityof economicmineralisationat shallowdepth.

Skorovatn,Oct,3. 1975.
I.L.Ferriday
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X
Schiatoseacidtuff (?)evenfinedisseminatedpyrite 62900 8530
Sericite-quartz-feldspar-chlor(?)trondhjemitedyke 61210 4110
ultramafic:pyroxene- olivine- magnetite
finelyquartz-carbonatevesioularfeldsparporphyritic
with chlotiticclots. 63920 6970
arkosiesediment,northTredjevatnet 64530 6920
finegrained,quarts-porphyry,no visibleimpregn. 62970 6100
fine grainedacidflowmaterial," IT 62860 8080
strongpyriteimpregn.intermediatetuff-chloritie 62900 8530
epidote,«veined,epidotebasalticandesite,fine 65430 6860
grained
intermediatepyroclastic,finepyriticimpregnation 63210 8190
coarsequartz-carbonatevesicularflow,feldspar 63940 7000
Porphyritic
earbonaterichvesiculargreenstone,chloriticclots 63290 7300
hornblend-feldsparporphyry,carbonatevesicular 64080 7000
(transitianalto feedermaterial.)
chlorite(afterhbl.)-feldsparporphyritic,carbonate63110 7170
vesicular
basalticandesiterelativelymagnetiteenrichedfine 62860 8080
pyrite
massivecarbonaterichgreenstone 64020 6950
andesite-dacite,tracepyrite 62860 8080
coarsechlor-fleckgst. (?equivalentof porphyry)nopy.628807120
T. band 63017 7940
andesiteporphyrytracemagnetite 7910
dacite,magnetiteconcentratedon fractures 63017 7940
talc-carbonate-chlorite+ tracepyrite 64690 8100
intermediatemagnetiticpyroclastic 62980 7530
carbonatepillowlavas (mbecarbonate) 65050 7205
lapillituff 63017 7940
dacite,minorpyritedisseminate 64700 6850
lithophysaletructures 62980 7530
diorite:hb1.N30%feldspar(+orthoclase)m25%, 62060 7100
ep. 45% coarse
layeredgabbro:hbl.+ fineactino1ite,s2-3%pyrite, 62185 7380
coarse
as above,coarserwith 'vermicular'texture,u Py 1% 62175 7380
quartz-diorite(?)hb1N15-20%,feldspar80-85% 62185 7380
ep, qtz,traeepy.,mediumgrained
deutericconcentrationof py. in chlor-hbl.zonewith 62190 7440
feldspathicmargin

5. LIST OP SUPLES  WITH LOOATIONS.AND_HRIEF DESCRIWONS
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layered gabbro hbl. 35-40% feldapar m65% epidotes 61980 6730

variable grain layered gabbro hblt ,v35%feldePar 4.65% 61690 7425
py. (Cu) ea%




fine-med. grained. leyered gabbro hb11.35-404. 61690 7425
feldsparfepidotet ,060-65%. trace pyrite.




layered gabbro hbls feldspart .)50-554, trace 62175 7380
pyrite




gabbro-diorite hb1 35%. feldepar ru65%,trace pyrite 63080 7910

trondhjeraite, femaget-3-54. rest 62890 5850
et it qtz s 5%,felds n654, 62430 6090

epidot e s 25%




quartz diorlte feanages -15%, rest qtz-feldepar 63700 7970











