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No major foldswere mapped out. it may be that *he•granodiorite

towardsthe western edge of the mapped area plungesigentlyeastwardson

wa..gent2e-fold.withen f - M exis. Becausethis area containsthe quartz-

molybdenumvein concentration,this model perhapsrequiresfurtherstudy.

J. L. Enderb : Field-workat Fremstfjellet,Skardfjelletand Gaizervatn

Most time was spent atlFeemstfeilet,on and aroundthe main minerali-

sed area. A brief one,day-excursion.wasmadeto Skardfjell,where

molybdenumand copperanomalieshad been discovered,and aqt~day visit
to.Gajzprvatn,with the objectlofcomparingthethree,ereas.

Fremstfjell 

Lithologies 

The differentrock typesseen at Fremstfjellwere:

Greenstone

Gabbro

Granodiorite(trondhjemite)

Leucotrondhjemite

Metadoleritedykes.

Greenstones were derk=green,fine/medium-grainedstmonglyfoliated

or schistoseand frequentlyrusted,due to rich pyritecontent. They

representmetabasicandintermediate,vo1canics;relictamygdales

occur 200 m SE of boreholeNo. 9. Elsewhere(see reportof S. Swatton)

the 'greenstones'consistof.metasediments,e.g. NE of Olavtjern.

Gabbrooccursas blocks up to 5 m across,and as elongatesheetsor

screens. These blocksetc. form a zone up to 200 m wide which runs

NNW-SSEfrom Olavtjernto west of Bergtjern,more or lessparallel

with the greenstone/granodioriteboundary. Gabbroblockswere also

found 200-250m west of trig. point 689 m. Most were foundin grano-

diorite. The narthernmostbutcropsappearedto be morembasic/ultrabasic

in character- an some_placesleldspathicpyroxenitewas the field

descriptionused. To the south the blocksare stronglyveinedby
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quartzo-feldspathic material and to the north epidote veining occurs

in addition. When the gabbro was strongly altered it took a bright

green colour.

'Granodiorite' covers asiilasenWetymotTock-4ypesstarying--from

, ,Lem‘aLcondhjemiteLJet-one end of the scale toffiguariz-stiOrita/diorite

uLtaLtwther_end. The rocks are medium to coarse-grained, contain dark

chloritised hornblende and cream/yellowish green coloured feldspar.

The granodiorites always show crude foliation and rnaybe strongly

schistose along the several shear zones that cut the intrusive. The

granodiorite is often altered by epidotisation, sericitisation, sili-

cification and/or K-feldspathisation.

Leucotrondhjemite formed an irregular-shaped body within the granodiorite -


the inierfiNering boundary tending to follow the E-W trending foliation.

The leucotrondhjemite was not always foliated - especially, e.g. in

trench no. 3. Ideally, no dark coloured minerals were present, and

the rock was frequently veined with quartz, K-feldspar, epidote etc.,

giving a variety of pale colours, white, grey, cream, yellowish-green,

pink etc., depending on the type of alteration/mineralisation.

Metadolerites occurred as dykes as pale/medium greenish-grey coloured


rocks, fine-grained, containing pyrite cubes - but not containing

'vein-type' mineralisation.

Relationshi s between litholo ies

The neletionship between gnanodiorite and greenstone is clearly an


totrusive -one - with a sharp boundary and dykes of granodiorite cutting the

greenstone. An intrusive nature is also implied by the common presence

of greenstone xenoliths.

The oocorrence,of,gabbro blocks suggests that the igneous complex is of

aszonedcharacter, from early-basic-to late acld, with the gabbro clearly

a solid body subsequently broken-up during granodiorite intrusion.
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The re4et4onshipOetweengranodioriteandleucotrondhjemiteis less

saymtoecomprehend.Nowherecould there be seen a sharpcontactbetween

the two. There are two main possibilitiesfor the natureand originof

the leucotrondhjemite:

metasomaticalterationof granodioriteby sericitisation/

epidotisation/silicification/K-feldspathisation- the inter-

fingeringcontactproduced.by.preferentialalteration.alongthe

pre,existingfoliationin the granodiorite.

orystallisationof a separate,Jate-stage,felsicmagma,

again the interfingeringcontactbeing governedby the pre-

existingfoliation.

Metadoleriteswere clearlyi.Jate-stageintrusiveevent,cross-

cuttingall other lithologies,but themselvessucceededby a foliation-

•roducingevent.

Structures

Thereare two.setsof large-scalelinearfeatures- one set trending

4110°,the other.4600. It was not always possibleto provethat thesefea-

tureswere faults,but where it was possible,thereappearedto be no regular

sinistral/dextralmovementpattern.

The.snesentalappinghas.extendedthe outcropareasof 'leucotrondhjemite'

.homthe_dlorth-westand it is possiblethat the segmentedoutcroppatternis

due to isaing splittingtp.a formerlyimorelinearNNW-SSEleucotrondhjemite
bodyintoathesthreeJhodiesi.:_seen.

EME—trendingfoliationaffectsthe granodiorite,greenstoneand, to

greateror lesserextent,the leucotrondhjemite- anddips steeplyto the

serth. There is great variationin foliationintensity- sometimesit may

be so strongand accompaniedby, e.g. silicification/sericitisationthat

identificationof the originalrock is not possible.

Vein orientationsshow two main trends - 050/090°and120/140o- but

orientationsof all directionswere seen to occur.
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Dominant fracture and joint orientations in the granodiorite/

leucotrondhjemite were 030/050, 060/080, 090/100.

iåreamajon,structuraltrendfor the abovefeatureaums_aJwholetas

.60a080.-aco1nc1dingwiththatof thefoliation.

Alterationand Mineralisation

liFouritypes-of alterationwereseen at Fremstfjell:

K-feldspathisation - field identificationof pink feldspar.

Epidotisation - spotting the rock by alteration of plagioclase,

also in discrete veins and clots.

Sericitisation - imparts a silvery sheen and good foliation.

Silicification - produces a hard, brittle, splintery or sugary

textured rock.

Metalliferousmineralisationincludes molybdenite, pyrite, chalcopyrite

andmagnetite(possiblywithbornite).

Pyrite is ubiquitous, to greater or lesser degree. Greenstones are

commonly rich in pyrite and the pyritecontent,ofthegranodioriteappears

to show an iaverserelationshipwiththedistancefromthegreenstone

contact - suggesting that the hot, magmatic granodiorite may.hame_leached

waLleastsomeof itspyritefromthegreenstones.

The great majority of the molybdenite was found within leucotrondh-

jemite north of B.H.3 and south of B.H.1 - in an area of about 160,000 m2.

It occurred as ouartz-pyrite-aolybdeniteveins,dry,moly-painton joints and

cracks, disseminatedthroughouttherock, or as finedust inquartz.

Chalcopyrite was found only rarely, sometimes associated with green-

stone xenoliths; green secondary copper minerals formed thin films on

joints etc.

Magnetite-pyrite-chalcopyrites2 borniteoccurs in a small isolated pod

associated with gabbro blocks north of Pistoltjern,
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The apparentlyrichermineralisationalong the Nedrebeckkenshear

zone and along the linearfeaturenorthof Smaltjerncouldbe due to the

'faults'being alreadypresentbeforethe onset of mineralisation. It

is possiblethat thesumeroussfaultsand shear zones that cross-cutthe

areaasteddasichannelways.lor,themineralising=fluids.

Skardfjell


A brief reconnaissanceof the Skardfjellarea was made inan-attempt

4o..explaintheaolybdenumandcopperanomaliesin that area. Althoughthe

attempt.was4unsuccessful,itwas usefulto comparethe geologywith

Fremstfjelland, later, Gaizervatn.

East of the Y-shapedlake (Bevertjern)east of trig. point908 m,

typicallywell foliatedgreenstonesare very stronglyrusted,parallel

with the lake'selongation,withsemi-massivepyrite.chalcopyrite.South

of the star-shapedlake (Sternevatn)pyrrhotiteoccurs in rustygreenschists.

On the descentnorthwardsfromSternevatnthe contactwith grandodiorite

was crossed- typicalgranodioritebut stronglyepidotised,with epidote

and ohioriteveinsina three-dimensionalframework,and ? K-feldspar.

Quartz-and quartz-feldsparveiningincreasedin intensitynortheastwards,

where typicalleucotrondhjemitewas seen - butmithout conspicuous

aer-icitisation,pyritisationorwidespreadsilicification- and to-aoly-

Vbdenumaineralisation.Only very occasionalthin veins of pyriteoccur.

Althoughthe rustingin the nearbygreenstoneswas very strong,it was

absentfrom the pyrite-freegranodioriteand leucotrondhjemite.Ylein

Qrjentationsandjointpatternsaresimilarto thoseatiremstfjell.

From this brief comparisonwith Fremstfjell(and later Gaiservatn)

it seems that the absenceofpyriteandwidespreadsericitisationand

silicificationalso markstheabsenceofmolybdenum.

Gaizarvatn

One and a half days were spentaround the easternand southernend

of Gaizervatn. Rock typeswere similarto thosefound elsewherewith,

in addition,black cherty pyrite-magnetiterich rock - probablyvolcanic

exhalativewithin greenstones.
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The qcanodioritewas again of variedcomposition- prebablysilici-

diWed,to.apgreater.extentthan at Fremstfjell,and also stronglysericitised.

Comparedwith the other areas epidotisationand K-feldspathisationare only

slightor absent.

Molybdenummineralisationoccurschieflyin separate,large veins

varyingfrom 6 cm to 1.5 m in width,alongwith pyrite. The area of

granodioritecontainingdisseminatedpyriteand quartz-molybdeniteveins

measuresabout,800s1along the strikeby 600 m across the strike - a

similarsize to that of Fremstfjell(but it must be rememberedthat only

six or sevenmolybdenite-bearingveins have been observedwithin that area.

On the other hand, the degree of exposureis not great and severalmore

veinsmay well occur).

It seems neasonableto supposethat this area representsa different

(jgherj structurallevel thanat Fremstfjel=letand Skardfjelland that

beneathit could lie Fremstfjell-typeporphyry-typemineralisation.

S. Swatton: Field-workin the area north and north-eastof Fremstfjell

The rocks of the area includethe following:

Granodiorite(trondhjemite)- coarse-grained,quartz -

plagioclase- hornblenderocks.

Leucotrondhjemite- essentiallycoloured mineral-freequartz-


plagioclase+ alkalifeldsparrocks.

Diorite

Gabbro xenolithsin trondhjemite.

Greenstones- metavolcanicsand metasediments.

Calcareousmetasediments.

Gabbro associatedwith diorite.

Magnetiterock within gabbro.
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Summar of field resultsand su estionsfor furtherwork

At the main mineralisedarea of Fremstfjellno major new mineralised

localitieshave been discovered. However,Jane'swork shows leucotrondhjemite

extendingnorth-westwards- albeit lackingmineralisation.She has speculated

that the leucotrondhjemitemay have been elongatemore or less N-S, subse-

quentlysplitby faults into the threebodies naw seen. From the 1980

geophysicsand 1981 drilling,the mineralisationappearsto plunge northwards-

thus this possiblenorth-westwardextensionof leucotrondhjemitemay be of

significance.In the leucotrondhjemitewest and north-westof BH1 she notes

"leucotrondhjemitebecomesmore and more barrento the north-west".

The comparisonof Fremstfjellwith Gaizervatn- involvingthe work of

Jane,Don and Jon - highlightsthe differentstylesof mineralisationand

differenttypes of alterationwith Skardfjellshowinga third type. It was

pointedout that Fremstfjell,with its porphyrystylemineralisationand

alteration(includingK-feldspathisation,epidotisation,sericitisation,

silicification,widespreadpyritisation)differsfrom Gaizervatn,with its

smallnumberof thick quartz-moly-pyriteveinsand alterationlackingconspi-

cuousK-feldsparand epidote. Skardfjell,on the other hand, showedthe

presenceof K-feldspar,epidote- and chlorite- veiningbut lackedwidespread

sericitisation,pyrite and molybdenitemineralisation.

From the currentwork and the Grongprosjektet1974 geologicalmapping,

the mineralisedarea SE and S of Gaizervatnappearsto coincidemore or less

with the centralpart of a complex,elongategranodioritebody which either

plungesbelow,or is in contactwith, greenstonesto the SW and NE. The

800 x 600 m dimensionsof the rusty,pyritisedarea at Gaizervatncompare

with thoseof Fremstfjell. If, as seems likely,we are dealingwith diffe-

rent structurallevelsat Gaizervatnand Fremstfjell,it is interestingto

speculateas to whether porphyry-stylemineralisationand alterationlies

beneaththe Gaizervatnmineralisedarea.

The work of Steve, Pete and Garry confirmsthat no significantmoly-

mineralisationoccurs outsidethe Fremstfjellarea. Steve's discoveryof a

round-shapedgabbro-dioritebody northof Olavtjern- along with evidence

from previousmapping - lendssupportto the idea that the igneouscomplex
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is of multipleintrusiontype. Garry'swork along the southernmargin of

his area has led him to proposea structuralcontrolon the Amoebtjern

coppermineralisation.

Su estionsfor furtherwork

	

1. Extendthe geologicalmappingNW of Fremstfjellet.

	

2. Furthertrenchingand drillingat Fremstfjelletto definemore

accuratelythe limits of mineralisation-

Eg. (i) trench northwardsfrom BH2 to Smaltjern;

extend trench no. 2 northwardsand southwards;

trenchingand/or drillingbetweenthe BH3, 4, 5, 6 and

BH7, 8 profiles.

trenchingwest of trenchno. 1 and BH1;

trenchingand/or drillingbetweenthe BH5 and BH2 profiles;

more holes on the 8H2 profileto N & S.

Extend,i.e. deepen BH's 4, 5 & 6.

	

3. Reconnaissanceof the Reinsjben- Nesapiggengeochemicalanomalies.

	

4. ?? Deep drillingat Gaizervatnto probe the possibilityof further

- mineralisationat depth.


