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Sammendrag

Geologisk befaring til Ingajokka, hvor strukturobservasjoner tyder på at sonen er mektigere en først
antatt og at man har minst 5 sulfidførende grafittskiferhorisonter.



A/S SULFIDMALM
INTER-OFHCE MEMORANDUM

Date:

To:

cc:

From :

Subject:

28th September,1973

FalconbridgeNikkelverkA/S v/7

A.M. Clarke,H.T. Berry, R.B. Band,
E. Kreivi,B.A. Sturt

J. B. Gammon

220
905-17 In a'okkaPros ect. Re ort No. 24:8/73/17.

Please find attachedSturt'snotes on a visit to the
Ingajokkalocalitydescribedby Kreivi in reportno.
215/72/17. The structuralobservationsmade indicate
that the successionis appreciablythickerthan pre-
viouslyrecognizedwith at least 5 sulphidebearing
graphiteschisthorizonsbeing present.
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This descriptionic of the sequenceand ore-bearingzone in the
stream sectionat IngajoJtka.

The firstexposurejsfmineralizedgraphiteschist (proceeding
down stream)is a bend some 3m thick which is involvedin fold-
ing on an 080 axis:
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The fold is overturnedin the downstreamdirection,and the
seneral sheet dip is gentleupstream. The fold of the graphite
schist has a well developedaxial plane cleavagewhich produces
a pronouncedintersectionlineationwith the layeringand trends
parallelto the fold axis. This 1neation is refoldedby a set
of later asymmetricfolds on a 320 trend.

In the upstreamsectionwe had proccededthrougha banded sequence
of micaceouspsommiteswhich containoccasionalthin limestone
ribs, similarpsammitesoccur down stream from the graphiteschist,
though this latter is repentedin the sently dippingrock of the
flow of the stream. Some 150m down stream the psammitespass
down-wardsinto a mejor developmentof heavilymineralizedgrerhite
schist and thenceto amphibolitewith thin limestoneribs which
form a small waterfallwith a drop of some 2m. Benenth the water-
fall an extensivedevelopmentof the minernlizedgraphiteschistis
nTjainexposod. The problemdefinedher•3is whetheror not the
lower L;rachiteschistis repeatedby normal faulting,with the
fault definingthe waterfall. Investigationshowed thnt the succes-
cion was in fact corstinuouswithoutrepititionof graphiteschist
by faulting. This establishesthat the ore-bearingzone is cen-
siderablythickerthan previouslyconsidered,as theremust be two
Graphite schiatbands at this localityseperatedby the limestone/

• amphibolitehorizon,dowl s'c.reamagain the lower Graphiteschist
passes down into amphibolitethen to graphiteschistand eventually
to greenstones.
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This in fact means that in the waterfallsectionthere are four
mineralizedgraphiteschisthorizonsas shown above. The following
descriptioncan be made of the Guccession.

GREENSTONES


These are fairlyuniformamphibole-chlorite-plagioclaserocks with
reasonablywell-developedfoliation. Only minute occasionedGrains
of sulphideobserved.

GRAPHITESCHIST

In each of the four zones this is seen to be a highlybrecciated
rock with sulphidefillingthe inter-fragmentspaccc. The original
rock is seen to have been a fine grainedGraphitic"shaleliwhich
frequentlydevelopsa pronouncedsedimentarylamination. This
latter is well seen in the collectedsample from zone 2. The miner-
alizationof zones 2, 3 and 4 is essentiallypyrrhotite,thoughzone
1 is essentiallypyrite. In additionto the brecciainfillingwhich
is coarsegrainedthere is also a fine-graineddisseminationthrough-
out much of thc schist.

As :[,entionedpreviouslythe graDhiteschistzoncs are stronglyde-
formed. The host-rockis stronglybrecciated,and the breccia
fragmentsoften bear colish,the folintionsurfacesfrequentlyhave
a pronouncedslickensiidelineationorientatedN-S. It was not
possible to observewhetheror not the sulphideswere deformedin
the directionof slickenslidegroovir19. The Graphiteschistsare
folded by at least two 2;enerationsof fold structures:

1. Infrequentmuck.broken up small isoclineswith strong
axis-parallelintersectionlineationtrending270.
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2. Well-markedand obviousset of asymmetricalfoldson
sub-horizontal300-320axes.

5

These refold the prominentE-W lineation.
In detail these folds are non-cjlindrical rentlycurving
fold axes.

Both sets of foldingpredatethe late brittledeformation.

THE AYPHIBOLITESWITH LIMESTONE

The horizonsof thesewere observedshownin the sketch-section
on p.2. They both appear to representsedimentaryamphibolites.
They are composedessentiallyof black lustrousamphibole,which
on extosedfoliationsurfaceshas a tronouncedgarbenscheifer
texture. There are many thin (up to 5cm) discoatinuousbands of
limestoneand lenses of calcitein the rock, alsc the amphibolites
have occasionalmicaceouspartings. They show differencesin degree
of mineralization:

Band A-1 containsonly a very weak sulphidedis3emination

Band A-2 containsquitereasonablesulphidedissemination

TNE PSAICES

These are impure micaceoussandstoneswith mica-schistdevelopment
slong the banding. They are sometimesquite feldspatbic,and
where stronGlydeformedthe feldsar Grainsshow a pronounced
stretchinglinestionparallelto 100°. They occasionallyhave thin
limestonebands (a':iprox.1-3cm thick).

ProceedinEdownstreamfrom the waterfallsectionit is poscibleto
see that the greenstonesform an elongatedellipticaldome whose
axis trends320.
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This diroctionfitswellwith the320° trondobservedforthe
GecondfoldGin thowoterfallsection.

About100mdownstronmfremthecreenatoneoutcropsulphidoim 
prognntedcrephiteGchintis ngninencounteredwhichmay repre-
sentzono1 of thowntorfallGoction. Theseare undorlainsome
100m downstreemby amphibelitesnow dippinzzentlynorthwardsnt
about10” thatnny probnblybe corrolatedwith thogroonctones.

Wo proceedodfurtherdownstrenmto anothorgraphiteschistout-
cropwithmarkedpyrrhotiteminoralizotionwhichis cutbymncsive
vein quertzwhichalsobenrochalcepyrite.•Fromthoamphibolite
localityto thiagrephiteschistoccursa sequenceoX intorbens;ed
limestonos,calc-silicotesandquartzitesdipping15'N/Str240'.

CONCLUSION


The graphitoschistswithztronzminoralizationdo not represent
a oinglobnndrepentodby foulting.

Thorois a welldifforontintodsoquence.

Top. 'Ponmnito
GraphiteSchint 4
Psnmmite
GrnphiteSchiot 3
AmphibolitewithlimestenoA-2
GrophitoSchist 2
AmphibolitewithlimestonoA-1
GrnphiteSchist 1
Greenstone/omphibolite
MixodGoeuenceof limestone/calc-silicates/quartzites

Dse. GrophiticSchist

This successioncan onlybe civenas a structuralsuccession,
no orizinalsodimentaryctructuresbeingobsorvod.

In tholongthof sectioninvecticatedtherearoot loast
horizonsof mineralizedcrnphiteschist.

GrnphiteSchistBand1 haspyritemineralization,whiletthe
otherodominantlypyrrhotito.

The craphiteachistbandsheveaufferodconsideroblobrittle
dofornotion,and thenainoneoccuraas brecciofilling.

Tho rocknhaveboonaffectodby at leaat2 phasesof folding.
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