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Sammendrag

Detailed geologic mapping (scale 1:1000) was carried out in a 0,4 km2 area in the northernmost part of
the Fen Carbonatite Complex.

Structural analysis of faults and faultcontrolled søvite-intrusions could suggest:

Two generations of søvite-intrusion and

The presence of a high-level søvitic residual-magma. These considerations are however highly
speculativeand needs further testing in other parts ofthe complex.

No new mineralizations were found, but new exposures oflamprophyricrocks were located SSWof
Torsnæs. Allthoughthis lamprophyre (in contrast to lamprophyrespreviouslyencountered in the
Tuftehavna area) proved unmineralized, the presence of lamprophyricrocks in the northern part of the
carbonatite complexpoints towards a more widespreadoccurenceofthis rock-typethan previously
realized.

Denne har vi eksemplarer av.
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was carriedout within a 0.4 km2 area in
the northernmostpart of the Fen Carbonatite
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INTRODUCTION

Geologicalmappingwas carriedout in the period Sept. 19. to
Oct. 7 duringwhich a total of 15 days were spent in field.

Fieldwork was concentratedon the peripheralparts of the carbonatite
complex,in the area betweenthe Hydro Quarryand Torsnæs- see Fig. 01.
The westernmostpart of this area is previousmappedin detailby S.D.
Olmore (Olmore,1981),while the area from Søve to Torsnæsso far has
been subjectedto reconnaissancesurveyby S.D. Olmore,who recommended
furtherdetailedwork.

All of the Fen area was mappedby E. Sæther in 1946,and the Søve Area was
subjectedto miningoperationsfor Nb by A/S Norsk Bergverkin the period
1953-1965. Resultsof the geologicmappingand the prospectingand mining
operationsare presentedin the works of Sæther (1957) and Bjørlykke&
Svinndal(1960).



TABLE OF CONTENTS

Petrographicdescriptions/fieldrelations page

Fenite

Syeniticfenite/Nephelinesyenite

Fenitebreccia 1

Basic silicaterock  1

Søvite 2

Lamprophyre  2

Rauhaugitetype II 3

Damtjernite/Damtjernitebreccia  3

Structuralgeology 4

Mineralizations 5

Conclusions 5

Figures 6

References 10

1

•1



 •••••  •.•

MCA/rf

PETROGRAPHIC DESCRIPTIONS/FIELDRELATIONS

Fenitizedrocks

Fenite:

In this report the term fenitecoversall rock typeswhich can macroscopi-
cally be recognizedas metasomaticalteredPrecambrigngneiss.
The fenite iS typicallyred or greenishgray, medium to coarsegrained,and
often exhibits.mm-scalairregular? aerigine-filledcracksand joints.

Fenite is often transectedby numerousveins and dikeletsof white søvite
with mafic sillicate-richmargins,giving the rock a megascopicmosaic
texturewith angularcm-scalefragmentsof fenitein a matrixof white
søvite - seefig.02.

Fenite is characteristicallycomposedof K-feldsparand aegirine+/- Na-
amphiboleas the dominatingphaseswhile calcite,apatite,quarz,titanite,
zirkonand pyriteoccursas minor constituents(Sæther,1957,Olmore,1982).

S eniticfenite/Nehelines enite

Where the metasomaticalterationprocessis almostcompletethe rock typi-
cally consistsof K-feldspar,albite,chlorite,aegirineand biotite (01more,
1982) and is termedsyeniticfenite.

Pulaskiticfenite (Sæther,1957) is a completelyrecrystallizedmediumto
coarsegrainednephelinesyenitewith up to 3 mm euhedraldark aegirine
crystalsin an equigranularmatrixof fine to mediumgrainedK-feldspar,
nepheline,calciteand ? biotite.
Pulaskiticfeniteis seen at a few scatteredlocalitiesalongthe shoreof
Lake Norsjø.

Fenitebreccias

Along the.northwesternmarginof the Hydro dike feniteis developedas a .
brecciawith mm- to m- scaleangularto roundedfragmentsof .fenitized.
gneissyina fine grained-redAmatrixof syeniticfenite. Fenite.bre5cciais
also seefiat scatteredlodelities-onthe peninsularTorsnes

Basic sillicaterock

In the area around:Torsnearpeninsularbasic sillicaterock is dominatedbr
feldspar-biotitecalCite rocks,'."whichmust be interpreted:asaltered
fenitesand shonkinites"',(Saither,1957 p. 82)._

Between:theHydro Dike.andthe CaPPelenQuarry_basicsillicaterock occere -. ,.. .as variabIe:amountsoftmelteigite,ijolite,biotite-seviteand feldsper'
biotite.terliteintermthgledwith-anite.- . .- , . , -

At a-few scatteredloefifitiesSW of the CapPelen,Ouarrya hybridphase --
betweenbasic sillicaterock and fenite is developed. This hybridphase
occurs.inthe fleld as.a dark,slightlyreddish,mediumgrained,homogeneouS
rock: '
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Basicsillicaterocksin theSøve-TufteandSøve-Torenme,areaareheavily
alteredendmiXedup withfenite(locallywithsøvite),andanyfurther
sub-divisionof themapunitin thisareais probablyof littleor no valve.

Søvite

At the type lecalitySøve (andelsewherealongtheshOreof LakeHorsjø)
semiteobbursas veinsanddikeesizingfrommm-to Ibla-scale.

Themostprominentlocalitiesin theareaaretheBydro.andCappelen
quarries,whereseviteis seen as a whiteto slightWpink,maasive,medium
to coarsegrainedcalcite-rockwithvariableamountstOfmagnetiteand
? pyhrochlore.

Fieldevidenceof twogenerationsof søviteintrusionie seenin a road
cutat the entryto theCappelenQuarry.Thefirstgenerationhasdeve-
lopeda sevite-fenite-migmatitecomplex,wherewhiteto pinkishsøvite
intrudesfeniteas numerousirregulardikesandveinsin mmn..to m,scale.
Thissøviteoftencontainelayersand lumpsof maficsillicatee,dominantly
biotite - seefig.03.

The secondgeneretionof søviteintrusionis clearlyrelatedto a conjugated
faultsystem,wheresøviteis intrudedin faultplanesas cm-to m- scale
dikes - see

In thesouthwesternpartof theHydroQuarry,pegmatiticseviteis seenin a
a faultzone. Similarcoareegrainedsøviteis seenat onelocalityinthe
northernpartof theCappelenQuarry. Thepegmatiticsøviteiswhitebz
grayisbwithup to 5 cm largeeuhedralcalcitecrystals.

Lamprophyre

Lamprophyricrocksoutcropein theTorsnesareaas a steeplydippingNW-SE
trendingdike,(overallorientationof dike:123°/85°NE).with.maxieui

	

_ . . , .thicknes-4m and.estimatedlength50 m.

Therockis a darkgraybiotitelamprophyre.Brownishrbleckeutiedrelbiotite
(?phlOgep1te)7,phenoChrystireach,5 mm in sizei-1,a81iiIerIztte-,,,
phenoåSete;are-Aacelly.Atefleafieegraineddark.gi~04,eif
giving=fthereCk=edamtjere“Wappearance.The trairaPers,
two_rock.typeeii giadaticeiellseefig.05,) tbusiedi:eat"Å
ticalreiationehip-.., '4, -,,

----&.:-:.

Fieldevidence.eleo-points,,towardsa close,-senalcai'irelae#1, ,11*('
biotite:"lemProkyre,and'1?asic-si11icate-i-OCk/litiitite;ieealcite;41,1e1s4k14$
contacta;,betweae-g5tieit*Oe:tes are allw ' tip-na.1,,w1 --; --. .,,4?.::"-`,scalai-:?and;there;seeria:,: bs no•significant dhangefidt-CiC0 -

•- ,4a.r. s kw.meaeåre&&4.-r-' "ir reectiOn.withHCT tcreeetthe'cofttito, ,
, 
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Rauhau ite t e II

The large rauhapgite"massif" in the centreof the Fen Complexis not
consideredin this report,but rauhaugitetype II does outcropat few other
localitiesin the northernpart of the complex.

In the easternpart of CappelenQuarryand southwestof Torsnæs,rauhangite
type II outcropsas numerousmm- to dm-scaledikes(fig.06).Weathered
rauaugitehas a lightbrown rusty coating while it is yellowish-white
or gray on freshsurfaces. The rock showeno or only weak Hel-activity,the
dominatingmineralsbeing ankeriteand dolomitewith only minor amountsof
calcite (Sæther,1957 p. 99).

The rauhaugitetype II dikes cut fenite,basic sillicaterock,both gene-
rationsof søviteand the lamprophyricrocks.

Damt ernite/Damt'ernitebreccia

Damtjerniticrocksare exposedat four differentlocalities,threeof which
show damtjernitebreccia.

The damtjerniteis a dark porphyrriticrock with mm- to cm-scaleeuhedral
biotitephenocrystsin a dark gray fine grainedgroundmass. Biotitepheno-
crystsare often roundedalong the edges,probablydue to mechanicalabrasion
in the ascendingmagma. The damtjerniteW of the entry to the Hydro Quarry
shows a well exposedcontactto the surroundingfenite,which clearlydemon-
stratesthat the damtjerniteis youngerthan the fenite. The contactis
developedas a metasomaticalteration-zonewith the followingcharacteristics:

Unaltereddamtjernite

I

Increasinggrainsize
Increasedcontentsof pink K-feldspar
Decreasedcontenteof biotitephenochrysts
DecreasedCaCO3-contents(measuredby

HC1-activity)

Metasomatic
Alteration-zone

"Unaltered"fenite

From 0 to about 5 cm from the contact,the biotitephenocrystsin the dam-
tjerniteshow a proncluncedparallelorientationof crystallographicc-axes
perpendicularto the contact,thus defininga rough flow-banding.This
flow-bandingis vertical,and could thereforesupportthe idea of damtjernite
intrusionsas pipe- or dike-likebodies (Wiik,1982 p. 11).

The damtjerniticrockgSEof the Hydro Quarry,S of the CappelenQuarryand
at Søve, are developedas breccias - see fig.07. The matrixis like the
previouslydescribeddamtjernite,but in additionthe rock containenumerous
fragmentsof søvite,feniteand rauhaugiterangingin size from mm- to
m-scale. In the damtjernitebrecciaS of the CappelenQuarrythe fragments/
matrix-ratioexeeds1 as seen in outcrops,and this is somethingto be
consideredin otherparts of the Fen area as well, especiallyregarding
interpretationof gravitymeasurementshecausethe specificdensityof
damtjernite is drasticallyreducedwith increasedcontentsof other rock
fragments.
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STRUCTURALGROLOGY

The dominatingstructuralfeatureswithin the area are dikesand faults,the
Hydro Dike being the main single structuralelement. This dike is traced
for about350 m and reachesa thicknesof 30 m, where it disappearsinto
Lake Norsjøwhereasthe thicknessin the SW part of the map area is reduced
to about 10 m. In the Hydro Quarry strikeof the dike is 340 and dip 790 -
84° towardsSE.

From W to E along the shore of Lake Norsjø there is a tendancyfor major,
early søvitedikes (includingthe Hydro Dike) to changedirectionof strike
from NE-SW to E-W. This could reflectpart of a ring-dikepatternaround
the centreof the whole Fen carbonatitecomplex,allthoughthe dip of the
differentdikes is somewhatvariable,80° N to 68° S. Other søvite-intrusions
of this earlyphase occur as numerousirregulardikesand veinsresultingin
a migmatizationof fenite/basicsillicaterock - see fig.08.

Later søvite-intrusionis controlledby a conjugatedfault-pattern,which is
well developed/exposedin the area betweenTuftestollenand Søve - see fig.
04. Measurementson differentpairs of conjugatedfaultsshow a systematic
changein directionof max. stress (3 ) when going from the CappelenQuarry
in the E to Tuftestollenin the W - see3plate01. Allthoughthe numberof
measurementsis limited(8 pairs) the variationis consideredsignificant,
and it is interestingto note that 8, in all areaspoints Houtwards"i.e.
morpor less away from the centreof the carbonatitecomplex. This could
indicatethat the conjugatedfaultsand the associatedlate søvitedikes
formed in responseto a radiatingstressdirectedaway from the centreof
the complex. This stresscould be causedby a late-stage,high P residual
søvitemagma,the centreof which would be rathershallow(comparedto
presentday errosionallevel)as the plungeof the83 -axesvariesbetween
5° - 21°. These speculations,however,needs much mOre testingin the field
beforeany furtherconclusionsregardingan eventuallate-stage,high level
søviteresidualmagma can be given. In this contextchemicalanalysisof
differentgenerationsof søvitematerialcouldbe of greathelp, as these
might delineatean eventualdifferentiationtrendtowardsa late-stage
residualsøvitemagma.

Major faultsin the area are steep, trending NE-SW to NW-SE. Althoughit
is difficult/impossiblein the field to establishthe magnitudeand direction
of slip along these faults,the outcrop-patternshowsthat displacement
must be considerablein some cases.

Based on observationsfrom diamonddrilling,Bjørlykke& Svinndal(1960,
p. 107) postulatesa verticaldisplacementof 60 m alongthe major faultin
the SE part of the CappelenQuarry,the SE blockbeing the,downfaultedone.

Observationsalong the major fault-systemat Søve are scarcebecausethe
area has been used as waste disposalarea duringminingoperations. There
are howeverfew outcropsiflongthe easternmarginof the system,which show
a considerabledrag,indicatiaga horizontalsinistralslip-componentin
the order of 40 m. In additionto this horizontalcomponent,Sæther (1957,
p. 128) considersa downfaultingof the easternblocklikely,
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MINERALIZATION

Exceptforthe Cappelen
economicgrade is seen

One sampleof biotite,

analysisfor Nb, Ta,

and Hydro deposits,no mineralizationsof potensial
within the mapped area.

lamprophyre(MCA83.001)was submittedto IFE for
Y and P, giving the followingresults:

Nb205 0,05% (estimated0,04%)

Ta205 0,05%

Y203 0,05%

P205 1,6%

It is obiousthat this biotite-lamprophyreis unmineralizedand in this
respectfar from comparableto biotite-apatite-lamprophyresencounteredin
the Tuftehavnaarea (Qvale,1982),allthoughthe two rock typesmacro-
scopicallyshow great Similarities.

CONCLUSIONS

Allthoughunmineralized,the occurenceof biotite-lamprophyreat Torsnasis
interesting,becauseit demonstratesa more widespreadoccurenceof lampro-
phyricrocks in the Fen area than hithertoknown. As lamprophyresencoun-
tered in the Tuftehavnaarea are highlymineralized,this rock type shouldbe
lookedfor in otherparts of the Fen Area (maybeas part of a ring-dike
complex).

In the area consideredin this report,attentionshouldbe paid to the
part of the Tuftestollen,which representsthe same geologicalsetting (in
relationto the centreof the complex) as the Tuftehavnaarea. Furthermore
would it be desireablewith a reexaminationof materialfrom earlierdiamond
drilling,aimedat locatingeventualnew occurencesof lamprophyricrocks.

Oslo, November22. 1983

MortenC. Andersen

Explorationgeologist
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Fig. 02. Pink fenite with mm-scale light
søvite veins. Note the mafic sillicate-rich margins
of the søvitic veins, and the mosaic eattern of
the veining.
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Fig. 03. Flow-banding of mafic sillicate-rich
layers in white to pinkish søvite,
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, Fig. 04. Conjugated faults
and fault-controlled
late søvitic dikes.

Fig. 05. Biotite-lamprophyre showing gradational
contacts to surrounding damtjernite-like rock.
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06. kusty weathering
mm-cm-scale rauhaugite
type II dikes transecting
renite and sovite. Cappelen

tJarry.

trs .

 

Fig. 07. Damtjernite with numerous fragments of

søvite, fenite and rauhaugite.
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