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INTRODUCTION

A number of old showingsand the associatedgeologyhave
been investigatedby the writer togetherwith B. Wilson and
T. Lavreau. The depositsare all locatedin the Bandak group
of the Telemarksupracrustalsof Pre Cambrianage.

Three distinctgroupsof depositshave been investigated.

The MorgedalCopper field

The Cu Ag field of Dalene

Raudbergnutfield

Some of the claimsexaminedin the Raudbergnutenfield lie
in the so-calledBandak granite.

A) The Morgedal Cu Field

KleivaasI showing

A more or less verticalstronglyboudinatedquartzwith a thickness
varyingbetween 20 and 150 cm emplacedin a gneissicpvrphyritic
rock (Porphyryoroecid lava of the base of the Bandak group).

Numerousquartz lenseshave been found in the porphyryin the
vicinity. They proved to be barren as did the countyrock.

The mineralizationin the quartz vein that was worked considmof
borniteand scarce chalcopyrite.

Kleivaas"nyeskjerp"

Small quartz veins in a gneissicporphyrywith small amountsof
chalcopyrite.

2) MostUl_
Completelyremovedquartz vein in quartziteshowingwell developed
cross bedding (Morgedalformation). The quartz vein seemsto
have occupieda definiteshear or crush zone which is also in
part mineralized.Bornite,chalcopyriteand hematitewere seen.

Conclusions

The mineralizationsseem to be limitedto some quartz veins which
have a limitedlateralextent and their mineralizationis erratic.
It would seem that the depositslie in a zone of shearing(the
porphyryis very gneissose)and that this has facilitatedthe
intrusionof ore bearing quartz veins. ..,./2
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The regionalextent of the gneissicporphyrymight be checked
with interest.

The Cu A Field of Dalen (B)

This area was describedby the writer in a report to Sulfidmalm
in 1971. This second visit was made in order to try and define
ore controls.

The followingmines were visited:

Haugjuvet
Spendivegg
Gjeitenuten
Kjerrstøl.

Haugluvet

Quartzite(withwell developedcross bedding)underlyinggreen-
stones (accicularpyroxenein a fine grainedmatkix i Morgedal
formation). The contactzone is inclined+ 80 to the SE,
fracturedand dissected. The quartzitemaRes irregularpatches
into the greenstone;this structureis probablycontemporaneous
with the influx of the lava.

Local developmentof biotitewithin the greenstoneis responsible
for the schistoseappearanceof the rock in places.

Copperwith some subsidiarysilverhave been found in the
quartzite.

Spendivegg

The accessto the ore horizon traversesan unalteredmassive
greenstone. Oppositeto the access and in the beginning65 the
westerndrive, the quartziteis a hard and massiverock. In
the easterndrive the quartzitebecomesmore phylliticand
earthy after alteration. Raise developmentappearsto be con-
fined to the earthy facies.

The quartziteseems to have slip joints in some places,some of
which are mineralized. The depositionalenvironmentof the
quartzitemust have been fairlyenergeticas evidencedby quartz
pebble-castsand variabilityin morphology.
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Some Cu-richhorizonshave been found associatedto darker
zones in the quartzite. Dendriticpatternsof these darker
zones have also been observed.

Gleitenutenog Kiernstl

These occurrencesare similarto the former. An increasedsul-
phide contenthas, however,been observed.

The contactzone has been followedto the NE some 500 m.
Malachitestainingand pyritehave been found.

Conclusions

Two models for the genesisof the depositsare proposed.

Sedimentary- evaporitemodel

In the area of depositionthere could possiblyhave been an arid
climate. A high rate of evaporationwould cause the concentra-
tion of metal rich brines. Becauseof high specificgravity,
the metal rich brines tend to reflux along the bottom of the
sea floor and even permeateit where possible.

Possiblythis situationexisted in a juvenilestagewhen a vol-
canic erruptionsent lava into the basin, coveringany existing
sediments. Examinationof the contactzone showedvery little
baking of the quartzitedue to the rapid coolingof the lava
and coolingand insulatingeffect of water being drawn out of
the sandstone.

Along the contactand within the lava inclusionsof calciteare
found. Calciteis one of the first productsformed in an eva-
porite environment. When the lava flowed over the sedimentsand
caused a change in the directionof heat gradientand hydro dyna-
mic flow and becausethere were no sulphidereducingagencies
present,the metal rich brineswere left to form pure metal
near the contactzone.

The lack of iron wlitichis usuallyvery prevalentin reflaxing
brines and the limitedextent of the depositsare points against
this model.

Volcanicmodel (SeeNixon's 1971 report)

Copper and silver are originallycontainedin a
Some kind of condensationof elements (metals?)
the lava flow, penetratingthe quartzite.

Sulphurpoor lava.
takes place under
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Secondarydisturbanceduring and after sedimention(slumping
frictionby the flow of lava) couldhave affectedthe quart-
zite , provådinggood solutiontraps for the depositionof
metals.

It is intendedto carry out detailedchemicalanalysesof
mineralizedand unmineralizedcontactzones,to determinechemical
dissimilaritieswhich could explain a chemicalreason for loca-
lized mineralization.

It is felt that detailedstructuraland lithologicalmappingof-
the quartzitemight localizesolutionstraps.

C) Raudber ut field

Johnsli Cu showing

In greenstones,small showing.Cphas been concentratedalong
a shear zone 290/ 60 NE which in outcropnow seems to be only
30-40 cm wide. Possiblyhas been parallelshears. Cp is also
seen 20 m along strike as irregularclumpswhich seem to be as-
sociateda recrystallizationof hb and biotite:- the ore also
showed some evidenceof veininghere.

The shear zones and mineralizationdoes not seem to have any
strike extent.

Sonteof the materialon the dumps - the good ore zones - are
mainly in a shearedbiotiterich greenstonewith introduced
quartz and what looks like small aplite veins, some of which
seem to be crosscutting. Magnetiteis also present in places
as well as developedcrystals.

Later quartz veins were seen to containMo.

ListflMine

Locatedin greenstones,but in the actualmine some quartzitic
materialis obviouslypresent. Some time was spent examining
the old showingswiich were fairlyextensiveand have been worked
on two levels. Mineralizationsseems to be controlledby inter-
sectionshear and fracturezones. Two main shear directionsare
obviouslypresent. Cp seems to be dominantin these shear zones
in hartfals(basiclava), in some of the slopes,however,a bio-
tite rich more banded gneissrock type-wasseen and this contained
arsenopyrite. Also a sample collectedon the floor of this slope
showedpink cobaltbloom.
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Outsideon dumps a quartziticrock was

contain a good disseminationand often

Magnetiteand rutile were also noted.
dOminant.

LishelliMo mine

extensivelyseen to
veins of arsenopyrite.

Bornitewas also fairly

Worked on a quartz vein that has been completelyremoved.

LindtiernMine

A thick quartzvein emplacedin a gneissoseto stronglyfoliated
porphyriticrock, bearing importantquantitiesof Mo32, particu-
larly along the contactsand the miceousxenoliths. Some barren
quartz outcropshave been foundbehind the main vein, but they
do not appearto be parallelor connectedto the main one.

Drithol Mine

150 cm thick quartz vein, almost completelyremoved,emplacedin
a fine grainedgraniticto porphyriticrock. In the debris galena
and pyrite were found.

Conclusion

The Johnsli - Listølarea showed a number of depositsrelatedto
a metamorphosedgreenstonewith subsidiaryquartz veins. The county
rock is in a near relationshipto graniticrocks.

The followinggeneticmodel is proposed.

The Bandak graniteis a granitizedcompositerock originallymade
of acid and possiblyother lavas,belongingto the Morgedalforma-
tion. Petrographicand crystallographicevidencecould be found
for this assumption.

The granitizationprocesshas been responsiblefor the miwation
of some metals (or ions) in particularzones of the "intruded"
formations,leadingto the genesisof impregnationdepositsde-
posited into the graniticarea or around it.

It would seem that tectoniczones (shearzones, crush zones and
intersectionsof these) acted as traps for the metallicsolutions.

Depositsassociatedto quartz veins are probablyof secondary
origin.



This sone is confidered worthy of further explofilion.

Samples from most of these showings are sent info ddsay,
but because of Sunmer holidays at the lab, resulas are noa
dvalldble.
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