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1. INTRODUCTION

Five weeks.fromJuly 16th- August19th,1972were
spentin the fieldin Espedalen.

•

AftermeetingProfessorVokes in Iondonand Dr. Gammon
at the a/s Sulfidmalmofficein Oslo, it was decidedthat
the time to be spentin Espedalenshouldbe divideda:pproxi-
matelyequallybetween:

- a) turthergeologicalreconnaissanceover airborne
geophysicalanomalies

b) detailedgeologicalmappingaroundthe known showings
- especiallyaroundStatsradStang-Nicoline

Andreasberg
- and Jorstad.

It was agreedthatRyan and studentgeologistWilsonwould
work togetheron the geologicalreconnaissance,co-ordinating
with the geochemicalsamplinggroupled by T. Hong Tan of
a/s Sulfidmalm.For the geologyof known showings,it was
decidedthat Wilsonwouldmap, measureup, sampleetc.the
workingsand Ryan eoverthe areas'aroundthe old mines.

Sincegeneralgeologyetc.has been dealtwith
previouslyby Vokes-Vralstad(1969)and Lucarelli(1972)no
descriptionof the regionalgeologyneed be givenhere.
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2. GEOLOGICALRECONNAISSANCEOF XNOWNANOMALIES

Figure(1) showsthe locationof the Electromagnetic
AnomalyAreasflownby Terratesta/s in 1970. Each
anomalyarea or groupof areashas been namedand - where
relevant- lettered. In addition,the Terratestanomaly
numbersand the numbersfromthe reportof Vralstad •
(November,1970)are given in brackets.

(i) PER GYNT VEG ANOMALIES(Terratest4, Vralstad3)

Per G t Ve a . This areais madeup of massive
white anorthOsiteoverlyingmixednorite/noriticanorthosite
in turn overlyinga ,belt,of fine-grained,greenish,
shearedschistoseanorthositeand ultramafitein which
tuns a thin rust zone consistingof sulphide-bearing
norite/ultramafite- see figure(2).

The generaltrendof the foliationis 140-1500, .
dippinggentlytowardssouthwest. The extentof the rust
zone is maskedby poor exposurebut it appearsto be no more
than 3-4 metreswide and discontinuousalongthe strike
consistingof weatheredmafic/ultramaficrock with small
patchesof weak mineralisation- pyrrhotite,chalcopyrite
and bornite- runningalongthe northernmarginof the
anomalyarea. The rest of the area containsonly accessory
amountsof sulphides,chieflyin norite,maficnoriteetc.

Per G t Ve b . This area is completelyunexposed
and consistsmainlyof dried-upswamp.
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(ii) RYTA ANOMALY(Terratest6)

Accordingto Lucarelli,this area straddlesthe

boundarybetween5D2 (AnorthositicRocks)and

PDS (ValdresSparagmite).The westernend of the

anomaly,which shouldbe on SD2, is completelycovered

but the easternend showsbandedmetasediments,strike

130 dip 25NE.
js4,0174

.Thisanomalyis probablyof littlesignificance;

no sulphideswere observedin the metasediments.

(iii)DALSETERANOMALIES(Terratest3)

1• . Dalseter a is poorlyexposedbut justsouthof the

areaat the road junctionoccursfine/mediumgrained

noritewith (weak)disseminatedpyrrhotiteand chalcopyrite.

Zonesof foliated,shearednoritewith slickensided,

serpentinisedshearplanesalso occur. Furthernorth,in

the anomalyarea schistosemeta-noriteswithpyritecubes

. were seenand at the streamabovethe fieldsblocksof

,greenschist',some containingasbestiformamphiboleoccur.

Dalseter b is unexposed,coveredby swampand fields.

Thus the Dalseter(a) anomalYris probablydue to a weak

sulphidemineralisationin norite/maficnorite. No

ultramaficrockswere seen,exceptsecondaryserpentinised,

shearedzones.

(iv) RUTENANOMALY(Terratest1) D^ISL\

Accordingto Lucarellithis area lies on or justnorth

of the thrustjunctionbetweenOP (OrdovicianPhyllite)

and SD2 (AnorthositicRocks)- with the anomalyon 5D2.

Againthe area is very badly exposedwith either

fieldor forestcover. Loose,angularblocksof

phylliteoccurbelow- i.e. southof - the Lucarelli

Thxustmentionedaboveand at the thrustis a complicated



mixtureof shearedanorthosite,? quartz-bearing

anorthositeand a dense,fine-grainedgreenish

colouredrock withminor sulphides.

Thereis no clearevidenceof any ultramaficrock.

The anomlaycouldbe due in partto a weak mineralisa-

tion connectedwith thrustingor the peculiargreenish

colouredrock whichmay be sheared,mylonitisedultra-

mafic,poor in sulphides.

(v) BREISJOENANOMALIES(Terratest2, Vralstad2)

Breis oen a and b are on OP accordingto Lucarelli

and this was confirmedby the two traversesacross

phylliticmetasedimentseontainingchlorite,graphite

etc.

Breis'oen c is porrlyexposedand shouldbe composed

of PDS (ValdresSparagmite)accordingto Lucarelli.

The area is poorlyexposedbut containsa few exposures

of a greenschistose? meta-volcanicrock composed

essentiallyof greenactinolitichornblendeand

greenishfeldsparwith disseminatedpyrrhotite.At ti


the swampyareawhich coversmuch of the anomaly,

ridgesof metasediments,possiblygraphiticloccux.

SLETTESETERANWALY (Vralstad4)

Accordingto Lucarelli,the area shouldbe closeto the

PDS/SD1/SD2junction(SD1- Greenotoneand saussuritised

gabbro). Althoughthe anomalyarea is badlyexposed,

scatteredsmalloutcropsshowmetanoriteand feld-

spathicultramafitewith minor sulphides. Thereis

no markedrustingexposed.

SPRENTJERN(Terratest7, Vralstad5)

Accordingto Lucarellithe area containsthe PDS/SD2

junction(coveredground). The area is probably
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underlainby 3D2 with the contactapproximately100m

west of the southwestcornerof SondreSprentjern.

Althoughthe anomalyarea is totallycovered,out-

crolisabovethe easternend of the anomalyconsist

of shearedcontortedanorthosite.

I.

I.

GRIMSTJERN-STATSRADANOMALIES(Terratest8)

(a) Poorlyexposedwith noriteplusaccessory

pyrthotiteat the westernend of the anomalyjust -

northpf the lake. No ultramafitewas seenwithin

the anomalyarea,only maficnorite,noriteand

noriticanorthositewith minor sulphides.

" (b) This is the anomalysouthof StatsradStang

Mine and containsrusty sulphide-bearingmetasediments

(seelater)while

the easternmostof the'sethreeanomaliesconsists

of rustyult.ramafiteand mafic noritewith weak

sulphides.

(iX) MEGRUNDANOMALIES(Terratest9, Vralstad6)

This area coversa contactbetweenanorthosite

complexand ValdresSparagmite.The easternquarter

of the area is made up of noritewith accessory

sulphidesand the rest consistsof sediments- migeous,

quaztzo-feldspathic,graphiticetc with biotite

graphiteschistat the top of the cliffsoverlooking

Espedalen.

Consistsof shearedmetagabbroand anorthosite

with stronglylineated,shearedultramafiteplus

accessorysulphidesalongthe northernmarginof the

anomaly. At the northeastern'cornertof this area

occurssmall-foldedchlorite-actinoliteschistsand

metagabbrowith lm ultramaficlensescontainingminor

sulphides.
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(c)and (d) Weak rustingcan be seenfrom the main

road in the eliffsaboveMegrund. Thenorthernpart

of (c) containsnorite/maficnoriteand wherethe

gulløyeastof (d) intersectsthe main cliffover-

lookingEspedalenis exposeda 40-50msection

throughsheared,foldedanorthositeand norite/

anorthositewith streakedout lensesof maficnorite

and brown-weatheringultramafite. If this section

is at all typicalof the poorly-exposedAnorthosite

Complexin the Megrund-Statsradarea,then the

likelihoodof extensive,undisturbedore zonesis

not great: The smallanomalyarea (d)consistsof

metanoriteand foldedand shearedschistosechlorite-

actinolitemetanorite.

Thus the groundbelowGrimstjerncontainingthese

Megrund(a) (b) (c) (d) anomaliesis made up of

thoroughlysheared,foliatedetc. AnorthositeComplex

and the anomaliesare probablydue to disseminated

sulphides(probablypyriteand graphite,inmetasediments

in the caseof (a))in maficmetanoriteand streaked

out ultramafitelenses.

(x) • MEGRUNDTJERNANOMAIX(Terratest11, Vralstad7)

Most of the westernhalf of the area is coveredbut

the exposedpart of the easternhalf containsnorite

and noriticanorthositewith no noticeablesulphides.

Just southwestof the anomalyarea is an 80m long

1, 2 and 3).pyrrhotiteand chakopyrite(claimsRF i

ultramaficlens containingabundantdisseminated

Furthersouth,alongthe southwestmarginof the area

- but justoff it - are otherlensesof ultramarics,

apparentlywith no sulphides,and also metasediments

- quartziteand pelite. An attemptwas made to try

and locatetwo other claims,one near the 1.281mtop

and the othernear the 1174mtop, but thie was

unsuccessful.

•
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Ultramaficlenses,withoutconspicuoussulphide,were

seenabout400-450msouthwest of NordgaardSetere

and the cliffsformingthe northeastboundaryof the

Megrundtjernanomalyarea appearto showminorrusting

but this was inaccessible.

Northwestalongthe strikeis Terratestanomaly

10 and 'scherp,- the Grasgarlianomalyof this report

fig. 1. Therewas not enoughtime to visitGrasgarli

nor to reconnoitrethe groundbetweenit and

Megrundtjern- but from belowand fromthe other

side of Espedalsgatait appearsthat theremay be

poisoned-vegetationstreaksand, possibly,outcrops

of ultramafic. (Notethat the TerratestSurveydoes

not show anythingof interestbetweenthe two anomaly

areas- but the sulphide-richultramaficof RF 1, 2, 3

also did not show on the TerratestSurvey). If more

work is to be done in Espedalenthisarea would seem

to merit somereconnaissance.

NICOLINE (Terratest12)

This area containsquartz-bearingmetasediments

aboveand east of the Nicolineminesand two small

'scherps'aboveNicolineshowmaficnorite- minor

ultramaficwith disseminatedpyrrhotiteand minor

chalcopyrite.

GRAHOEN (Terratest13)

In this districttwo groupsof outcropson the north-

westernand south-easternends of the area show
•	

metanoriteand very coarsegrained/pegmatiticmeta-




noritewithvery weak accessorysulphides.

JORSTADGROCP(Terratest16 and 17)

Jorstad(a) (Terratest16) was coveredby the detailed

mapping- see later.

Jorstad(b) (Terratest17) is for the most part badly



exposed- on the southernside of the anomalyarea is

brown-weatheringmaficnorite/ultramaficwithweak

disseminatedsulphides. The area also contains

garne•tiferousmeta-leuconorite.

Jorstad(c) and (d) (Terratest17 and No Number)

occupyflat,swampyunexposedgroundwith poorred-

dish brownvegetation- possiblydue to poisoning-

and area (d) containsa small ,scherptin rotten,

rusty ? ultramafitewith sulphides. If thesetwo areas

proveto have interestingtill geochemistrythen

further.explorationwouldbe merited.

(xiv)STUBBERUD(Terratest14)

Is badlyexposedin the steep,thicklyforested

.valleysideabovethe main road. The area Contains

Vltramaficwith pyrrhotiteand chalcopyriteof unknown

.extent;it is probablythe same structurallevelas

Megrund(b) and (c)but difficultto assesson account

of the•cover.

ESPEDALEN(Terratest18)

Is completelyunexposed,consistinglargelyof swamp.

Looseangularbouldersof ultramaficwithoutsulphides

occur.

ANDREASBERGGROUP (Terratest19)

(a)is due to the ultramaficetc. which containsthe

Andreasbergmine (seelater),

(b)is mainlyunexposed(seelater)but east of it

alongthe strikeoccursnoriteand ultramaficwith

minor sulphides,

(c) is chieflyswampwith outcropsof noriteon the

northeastand southwestsides,

(d)appearsto be mainlynorite,possiblycontaining

rafts of sulphide-bearingmetasediments.
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DRITYAANOLIALIES(Terratest22)

A very small,insignificantscherplies in a sheared
zone in rustynoritebetweenareas(a)and (b).
Area (a) is mainlyswampcoveredbut containscontorted,
shearednorite/anorthositewith accessorysulphides.
Area (b) is alsomainlyswampwith rustysulphidic
noriteto the north of the easternend of the swamp.

VIKEN (Terratest21)

Containsvery littleoutcropin thickforest. Mafic
noriteand ultramafite,both with accessorysulphides,
occuralongthe lake shore- eitherin situ or as
largeblocks. 250m southeastalongthe strikeoccur
ultramaficswith blebsand microveinletsof pyrrhotite/
chalcopyriteand sheareddark greenish-greyultramafic
with minorpyrite.

VESLE (Terratest21)

There is no exposureexceptimmediatelyaroundthe
mine wherean ultramaficlens in contactwith anorthosite
has sulphidesconcentratedat the contactand disseminated
throughthe lens (seealsoVokes-Vralstad).The area
containsclaimAK XXXXIV.



-10"

3. GEOLOGYOF THE AREASAROUNDJORSTAD STATSRADAND ANDRRASBERG

I.

I .
I.

I .

I.

I.

INTRODUCTION:

After examiningthe variousEM - anomalyareasit
was decidedto try and map the stratigraphyof the
AnorthositeComplexin divisionof

Ultramaficrock (verylittleor no feldsPar)
Maficnorite(lessthan feldspar)
Norite (between* -4 feldspar)
Norite-anorthosite(morethan4 feldspar)
Anorthosite(at least 5/6feldspar)

However,rapidvariationsin lithology- both originaland
due to latermetamorphism- combinedwith generallypoor
exposremade it difficultto correlatebetweenwidely
spacedoutcrops. The metasedimentswhichoccurin all
three areaswere groupedas eitherpsammiticor pelitic.

Field-mappingwas doneusing enlargementsof the
'Nor-Fly'aerialphotographs(OppgaveNr 616)at a
scaleof 1:4,000and the finalmaps constructedby
enlargingopticallyto 1:2,000- thus therewere two
sourcesof possibledistortion.



3. NOTESON THE GEOLOGYOF THE JORSTADAREA

The NW-SEtrendingsulphide-bearingzone,dippingabout
400 to NE overliesnoriteand anorthositewith medium-~e
coarsegrained,lightgrey olivinexaboveit. Northof•
R1k7- 1118smalllensesof ultramaficrock occurin the
basalpart the hangingwall rock mass.

The rust zone,with its markedEM-anomaly,consists
of thin lensesof ultramaficsand interbandedmafic
norite,coarsegrainednorite,noriteand norite-anorthosite.
Along the southwesternmarginof this poorlyexposed
zone runs a discontinuousseriesof metasedimentary
lenses- paleblueish-greyrusty quartzite,garnetiferous
semipelites,pink and grey sheared,mylonitizedquartzite
withoutsulphidesetc. The occurrenceof thesemeta-
sedimentst sulphidesprobablyexaggeratesthe width
of any potentialsulphideore zone. Alsothe fact that
the maficnorite- norite- norite/anorthositepartsof
the sulphidezone containlittleor no sulphidesmakes
one suspiciousof the extentof the zoneof possible
workablesulphides.The rocks of RF8, RF7 and RF6 are
difficultto identifywith absolutecertaintyon account
of theirrotten,rustynature- but they all appearto be
sulphidicultramafics.From the outcropmappingit is
not possibleto decidewhetherthe varioustscherpst
lie on one largemineralisedultramaficlensor whether
the mineralisedzone containsa numberof smallerlenses
lying en echelon.

At firstsightthe rusty;brownish-redcoloured
rubble toutcrops1that occurthroughoutthe sulphide-
bearingzone- especiallyto the northwestand to a
lesserextentthe southeast- givetheimpressionof
being composedof rustyultramaficrock. This is not
alwaysso - severalcontaina mixtureof ultramaficand
norite- but none containany more than merelyaccessory
amountsof sulphides.

Thus fromthe outcropgeologyonlythe lens or
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lenseswith whichR28 and RF7 (andpossiblyRF6) are

connectedappearto be of (minor)interest. What lies

betweenRF6 and R25 is impossibleto say — the EM

geophysics(seeVokes—Vralstad1969)is not encouraging.
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NOTES ON THE GEOLOGYOF THE AREA AROUNDSTATSRAD-NICOLINE

I .

1

I .
I.

I .

I.

I.

Of the threeareasmapped,this one is structurallythe
nlostcomplx. The generallyconstantnW-SE structuraltrend
of the anorthosite-noritecomplexhas been affectedby
(presumablylater)NNE-SSWor fiE-SWstructures.This
probablyaccountsfor tne trendof the Statsradand Nicoline
mines.

- The groundsouthand southwestof Statsradcontains
much quartzosemetasedimentand schistoseamphibolite,
rgreenschist"etc. The amphiboliteis unlikethe more
massivemetanbriteseen elsewhereand may well be metavolvanic,
unrelatedto the anorthosite-noritecomplex.

The mineralisedzoneat Statsradconsistsof mafic
norite,feldspathicultramaficand ultramaficrock,with
medium-grainednoritein the footwalland noriteand mafic
norite and anorthositein the hangingwall. In the eastern
most hole only 30cmof shearedrusty? ultramaficrock is
present;an outcropof gneissic,bandedmetanoritebetween
holes 3 and 4 (seesketchbelow)showsthat the ultramafic
has a pinchand swellstructure.

iiorthof and abovethe Statsradholes is a NW-SE

ridge containinga layerof ultramaficrock strike130/dip

45 NE and northof this ridge is a solitary2 m2 outcropof
ultramafic. ENE of the Statsradholesthereis also a small
outercipof ultramafic. None of theseouteropscontainmore
than normalaccessoryamountsof sulphides. It is probable
that the "SulfidmalmGroundGeophysicsAnomaly"- thisarea
mas visitedby Dr. Gammonand Herr Hegnaon 7/8/72- is
underlainby ultramafic. Also on the Statsrad-nicoline

map of Vokes-Yralstadthe circularshapedEM-anomalyNE
of the Statsradmine has the smalloutcropof ultramafic,
mentionedabove.

At Nicoline,severalscatteredoutcropsof metasediments
occur southand eastof the line of scherps. xioencouraging
signs of ultramaficswere seen.
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NOTES ON THE GEOLOGYOF THE ANDREASBERGAREA

I.
I.

I.
I.

I.

I.
I.
I.

This area appearsto be the leastcomplexof the three
areas mappedin detail. The Andreasbergmine lies on the
lower contactof a largeultrabasiclenswhich contains
weak rustingsporadicallyovermuch of its length.

An extensivezone of sulphide-bearingquartzosemeta-
sedimentaryrockslies to the southwest. Exceptaroundthe '

mines,the area of interestis poorleexposed. Northwestof
Andreasberg,closeto the trackfrom Espedalen,sulphide-
bearingultraMaficsoccur- see also Vokes-Vralstad- and
the EM - anomalythereis probablyan extensionof the
ultramalic2 lens.
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CONCLUSIONS


I .
I.
I.

1

1

I .

• Of the threeareasmappedin detailthe area northof

Statsrad- swiththe Sulfidmalmand NorskHydroground

geophysicalanomaliesand probableultramaficoccurrences-

would seemto be the most interesting.

There is littleto add to the Vokes-Vralstadreport

-ofJorstadexceptthatthe presentwriterfeelsthereis

enoughevidenceto restrictthe areasof economicmineralis-

ation to a few ultramaficlenses(ofunknownextent)within

the wider area suggestedearlier.

Regardingthe occurrenceof the sulphidesin the anorthosite

complex:the wholeEspedalenarea containsmany lensesof

ultramaficrocksof whicha smallnumbercontainedeconomic

mineralisationbeforemining. It seemsa curiouscoincidence

that at Statrad,Nicoline,Jorstadand Andreasbergsulphide.-
(


bearingmetasedimentaryrockslie closeto - and structurally

beneath- the deposits. Is it more than coincidence?

The Megrundtjernarea southof Espedalsvatnis of some

interestbecauseof the outcropof a lens of sulphide-bearing

ultramafiteWSW of the helicopter-bornegeophysicalarea.

The ultramaficlenshas claimsRF1,R72 and RF3 at co-

ordinates(fromthe groundgeophysicalsurvey)120S/440V,

1053/3901/and 80S/330Vrespectively.Thereis a good corre-

lationbetweenEM-real,EM-imaginaryand Magneticover the

lens above. About200 metresNE of the outcroppingultra-

mafic in unexposedgroundis an area with strongEM-real,

moderately.weakEM-imaginaryand noderatelyweak Magnetic

anomaly (maximum1500 comparedwith 2000)' overalland

maximumof 7000?! for the exposedultramaficlens). One

can see fromthe hand-specimenscollectedfrom RF1 and RF2

that the mineralisationis sub-economicat the surfacebut

the wholearea wouldbe worth furtherconsiderationif more

explorationis to be carriedout in Espedalen- see the

descriptionof the MegrundtjernAnomalyArea earlier. If

any ore bodiesare found,theirsize is not likelyto exceed

that of StatsradStang- judgingfrom the natureof exposed

ultramaficsand mineralisationand the tectonisedstyleof
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the AnorthositeComplex.

t i
si

Thus the prioritiesin Espedalenoughtto be

Fui,therinvestigationof the geophysicalanomaly

areas in the StatsradStangarea - but it must be

rememberedthat the exposedultramaficsshowonly

small,accessoryamountsof sulphides.

(Lowpriority) Furtherinvestigationof the

mineralisedzoneat Jorstad.

X.Lowpriority) Reconnaissanceon the southside

of Espedalsvatnbetweenthe MegrundtjernAnomaly

area and Grasgarli(thearea doesNOT appear

interestingfrom the helicoptersurvey- hencethe

.lowpriority)and possiblyfurtherinvestigation

of the Megrundtjernarea itself.
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