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Sammendrag
Thediscoveryof nickeland copperrichultramaficbouldersseen in the light of the regionalgeology

giveshopeto findingbedrockmineralizationwithinthe areaof interest.

Souldertracinghas locatedvarioustypesof ultramafic,andthreeoutcropshave beenfound.

Magneticsseemsto pickupultramaficbodiesandsuggestthat these lie alongtectoniczones.

Variousquaternaryfeaturessuggestan irregularice-frontin the areawith the possibilityog severalice-
transportdirections.

Atthis stageofthe investigaitonswedonothaveenoughinformationorunderstandingofthe areatobe
ableto pinpointsourcetargestfortheboulderswithanydegreeogcertainty.

Workwill continuein 79 using morediversifiedgeophysicalmethods.
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INTRODUCTION

The southernportionof the Pasvikareais dominantlyunderlainby biotite-hornblende
gneissesandmigmatitesof Archaenagewhichare regionallya continuationof the
gneissbeltof theAllarachenskareain theU.S.S.R.wheretwo nickelbearing
ultramaficsareminedsome40 km fromthe Norwegianborder.

The areawas partlyflownby helicopterEM andmag in 1976but didnot become
of immediateinterest,however,untillate1977whenseveralblocksof heavily
mineralizedultramaficwere foundovera smallareanearRømlingås.

The boulders,which wereof a peridotiticnaturegavethefollowingassays:

Sample Ni% cs$ S%

79A 3.20 0.64 10.6
79B 3.15 1.37 11.6
79 C 4.20 1.84 13.0
80 EK 0.43 0.33 1.65
81 EK 3.47 0.53 10.8

The areaof interestingboulderfindswas locatedsome1.5km downice froma strong
HEM Conductorand thisanomalywas initiallythoughtto be a probablesource.
Drilling,however,provedthe anomalyto be causedby barrenpyrrhotiteassociatedwitt
amphibolite.Subsequentlythe areain 1978was subjectedto moresystematic
exploration.The followingmethodsbeingapplied.

Bouldertracingusingprospector,dog and geophysicalmethods.
Subsequentpetrographicand chemicalwork.

Geophysics.A) Regionalwintergeophysics;V.L.F.mag.

B) Detail,V.L.F.,shootpack,mag.,1.P.

Tillgeochemistry

h) Quarternarygeology

Aerial-photoand satellite.interpretation

Minordrilling

BOULDER CING

The-areais heavilycoveredby glacialtillandwithinthe courseof the
prospeCtingwork only3 outcropsof ultramafichavebeenfoundoverthe areaof
some120 km2.

The dominantice-transportdirectionseemsto be towardsNE (N22° E).

Bouldertracinghas locatedmanyultramaficboulders.Thebouldersvaryin size
fromfist sizeup to hugebouldersof 15 x 10 m dimensions.
Mhny of thebouldersare coveredby tillandvegetationandthesehavebeen
discoveredby use of a handheldPROXAN-EMunit.

•
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All ultramaficboulderswere givena fieldclassificationandtestedin the field

'withD.M.G.fornickel. (A cardindexis on fileof allultramaficboulders.)

Subsequenttestworkhas includedthinsectionand chemicalassay.

The followingfieldclassificationwas used:

M. peridotite(olivinerich)

Pyroxenerich

1
3) Serpentinerich

4) Amphibolerich

and combinationsof thesefourclasses.

Two new areasof nickel/copperrichboulderswere discovered
.The firstwas a

collectionof threelargishbouldersof a metaperidotitelocatedsome1800m down

ice (NE)of the initialboulderfindat Rømlingås.Samplesfromthebould
ersgave

the followingassays:

Samplenr, Location Ni% Cu% S%

6.K M. 78 4030W/13970N 0.45 0.43 2.06

Microscopicallythisboulderis verysimilarto theboulderso
n Rilingåsen,awl

msy well comefromthe samesource.

The secondareais locatedsome1800m SE of theRømlingåsenwheretwoheavily

weatheredbouldersof a metaperidotiticrocktypewerediscovered.Assaysreturned.

Samplenr. Location Ni% Cu% S%

38. EK 78 . 3655 W/11075N 1.75 0.28 4.32

43. EK 78 3745 W/10952N 3.00 0.24 8.8

A similarboulderwas alsodiscoveredsome400 m to thewest.

44 EK 78 4100 W/11005 N 0.62 0.60

Boulders38 and 43 are locatedat the southernendof a magneticanomalycomplex

and an ultramaficoutcropis alsolocatedhere (37EK 78). Thisoutcropis

of serpentinizedultramaficand containsno sulphides.

The relationof thesenewbouldersto the outcropandmagneti
ccomplexis not clear.

The bouldersare up-iceof the anomalyandheavilyweatheredandprobably

representa sourcefurther up-iceto the south.

•
In additionto the ultramaficbouldersseveralbouldersof a amphiboliticrockwith

quartzandbarrenpyrrhotite(upto 30%) havebeen found.Alsosome in the area

coveredby ground-geophysics,these bouldersare similarto themineralizatio
nfound

in hole 1.B.23.77and are thoughtto representthe longE.M.zonespic
kedup by the

geophysics.

il
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Afterthisseason'sbouldertracingwe nowhavemanyultramaficboulderfinds
i inthe southPasvikareaand severalclearpatternshaveemerged,but the source


tlie
0

of the nickelbearingbouldershas of yet notbeen.located.

Themost clear"bouldertrain"seemsto be locatedin thewesternpartof the area.
The firstboulderin thistrainwas locatedin 1977,1.4km westof Hauge
in Vaggetem.The boulderwas a metaperidotitevith a veak "droplet-type"

• sulphide.impregnation.Thistrainhas nowbeenfollowedoversome20 km (towards
theRussian-Finnishborder)and severalhundredbouldershavebeenfound.

i

Assaysindicate0.2 - 0.3%Ni and ca.0.3%Cu.

Thebouldersare especiallyconcentratedin an areato the eastof Sortbrysttjern
and southtowardsEllenvann.A limitednumberof bouldersare alsofoundsouth

111
of Ellenvann.

Also on thewest sideof Ellenvannandto the northandwestof Ødevannsimilar

IIbouldershavebeenfound.
An outcropof a similarrocktypeto thesebouldershasbeenlocatedat Kranglefjell

il

in the PasvikNationalPark (74EK 77). A similaroutcrophas alsobeenlocated
at Rajavaarain Finland.

Theserocktypesare dominsntlymediumgrained,non foliated,havea (blasto)
'I hypidiomorphictextureand areweaklymagnetic.

Underthe microscopethe mainsilicatesareolivine,augitewithtwomonoclinic
amphiboles(probablyhornblendeandkaersutite).Accessorysilicaiesare

Ilorthopyroxene, plagioclase,biotite,garnet,apatiteand spinel.The main sulphidesand oxidesarepyrrhotiteand ilmenitewithpentlandite,
chalcopyriteandmagnetiteas accessories.

II

Theseobservationswouldnow seemto indicatethatthemainsourceforthistype

of ultramaficmaterialis locatedfarsouthin Pasvik,but thespreadof
bouldersin an east-westdirection,and the two outcropsindicatethatthere
areprobablyseveralultramaficintrusionswhichlie in a belt frdnFinland,over

411
Ellenvannand Kranglefjelland eastwardsbetweenØdevannandU.S.S.R.

An outcropof a moreamphibolitizedperidotiteoccurssome3 km SE of Ødevann

I
and some7onn fromtheRussianborder. (34KI 79). A smallbouldertrain
of dominantlylargebouldersis locateddowniceof thisoutcrop. Two similar
boulderconcentrationssome2 and 4 km downicemay representdifferentsources

IIand if so may suggestseveralparallelzoneswithinthisarea.

Withinthe gridareatwo smalltrainsof quartzandpyrrhotitebearingamphibolites '
havebeen outlined- theseare thoughtto be derivedfromEM anomalies(oneof

11whichwas drilledin 1977).
Also.withinthe gridareasmallultramafic"trains"aretentavilyoutlinedas

II
beingderivedfrommagneticanomalyareas(thesearethoughtto representultra-




mafics- indeedone suchanomalyhasbeenprovedby drilling).

I

Thus it wouldseemthatwe havein the Pasvikareabouldertrainsof different
dimensions.Thisis not unexpectedin thisflatareaof glaciation.

I
I
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As of yet no clearbouldertrainshavebeenestablishedfor thenickelbearing
'bouldersalthoughthe remarkableconcentrationnearRømlingåsmay to some
suggesta localsoUrce.

Althoughmicroscopicwork is stillunderwaysomeconclusionscanbe madefromthe
macroscopicandmicroscopicinvestigationsof theboulders.
Themost common.bouldertypeseemsto be whathas beentermedin the field
meteeperidotiteor droplettype. Thesebouldersare spreadovertheentire
areabut aremostabundantin the southandwestand comnrisethe longboulder
trainsmentionedabove. Underthemicroscopethesebouldersare remarkablysimilar,
main silicatesarepyroxene-olivineand amphibolein varyingamountsand the rocks
fallintothe generalclassificationolivine-hornblendepyroxenites.

The nickelrichboulders,however,are essentiallyolivinerichwiththemain
silicatesbeingolivine,monoclinicamphiboleand chlorite.Theycanbe
termed'meta-peridotiteand are clearlydistinctive.

Serpentinerichultramaficbouldersare alsopresent- especiallyRW of the gridarea.

Variousamphibolerichtypesare alsopresentespeciallyin the easternand
southernpartsof thearea.

Preliminaryinvestigationsof bouldersthoughtto be derivedfrommagnetic
anomaliesnearto the Rømlingåsboulderfindsindicatea metaperidotiticvariety

.somewhatintermediatebetweenthenickelrichblocksand the droplettypes.
The main silicatesare monoclinicamphibole,olivineandmonoclinicpyroxene
with accessoryserpentine,chloriteand carbonate,withminorilmeniteand
magnetiteand rarepentlanditegrains.

An interestingacidicboulderlocatedsome2 km northof Rømlingåsvas identified

underthe microscoreas an oligoclasesyenitewithchalcopyrite,pentlandite,
covellite,pyrrhotite,sphalerite,metallicBismuthanåbismusthinite.The rock
assayed0.67% Ni and 1.12%Cu.
The examinationof thebouldertypesis continuingand it is hopedthatthe
presentinvestigationswill throwmorelighton distinguishingvarioustypesand
ultimatelyhelpingto locatethe sources.

GEOPHYSICALWORK

A VLF and mag surveywas carriedout in winterconditionscovering154profilkms,
in an areacenteredin Rømlingås.The resultsveredescribedin reportH 38.78.23.

The main featuresof theVLF resultswerefairlylonganomaliesthathavelittle
or no magneticresponse. Subsequentdrillingandbouldertracingseemsto
suggestthattheyare causedby graphiteor pyrrhotitebearingamphibolitehorizons.

Themagneticanomaliesare generallysmallcircularto elongateddipoleareasthat
oftenoccurin clustersandhavea somewhatzonaldistribution.

It is thoughton the basisof boulderfindsanddrillingthatthemajorityof

the magneticanomaliesrepresentultramaficbodies.
A numberof anomalieshavebeen checkedand detailedwithmagnetics,V.L.F.shootback,
I.P.and resistivity.

I
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Two shoot-backanomaliesthatwere driled were causedby graphite.

Priorto drillingI, P. andresistivitysurveyswerecarriedoutovertwo circular

magneticanomalieson Rømlingåsjustsouthof themainblockfinds.

The resultsare enclosed.Fig. showsthe calculatedgradientarrayresistivity

datain ohm/mcontouredvith a log.contourinterval.Themagnetichighgives

a resistivitylowbut the contrastto the surroundingrocktypeswas poor.

(Theassumedultrabasicapparentresistivityis about3000Shm/mo
r less. Thisis

obviouslynot causedby massiveoremineralizationandprobablyreflectsthe

magnetitecontent.)

In the northernpartof the surveyedareaa markedresistivitylaw (withno magnetic

expression)was pickedup: - thiswas drilledwithgraphitebeingthe causeof

the anomaly.

Basedon thisyear'sexperiencewith geophysicsin Pasvikit wouldseemthat
possibly

a coMbinationof magneticsand I.P.(resistivity)is themostusefU
lexplorationtool.

Magneticsseemto be ableto pickup theultramaficbodiesbut the supposed

sirregulargeometryof themineralization(compareAllarechensk)seensbettersuited

to I.P.or evenPEM,thantheV.L.F.or shootbackEM methods.

A detailedanalysisof all 1978geophysicaldatais now underwayandanynew

featureswillbe reportedas an appendixto thisreport.

Plansforwinter1979includemoreregionalmagneticsto coveras muchas possible

of the areabetweenthe U.S.S.R.and the NationalPark.

GEOCHEMICALINVESTIGATIONS

Tillsamplingwas carriedout overseveralof themagnetictargetsoutlinedduring

the wintergeophysics.Samplesarebeingassayedby theSydvarangercompanyand

the resultswillbe reportedas an appendixto thisreport.

UARTERNARYGEOLOGY

A studyof the availableliteratureand our own investigationsseemto shoV
the •

inlandice overthe interiorof Paavikand adjacentFinnishandRussianterritories

movedmainlytawardsNNE and NE.

Thereis someevidencefromthe regionthatthemaindirectionof ice flow
mayhave

graduallyturnedfromNNE - NE towardsN as the deglaciationproceededpossiblyover

a long timeinterval.Icemovementco-incidingwitha stilllaterdeglaciationphase

seemsto havebeen generallytowardsNNE - NE andthusco-incidentwiththe oldestof

the deglaciationstages.

Stilllater,however,the icemovementsseemto havebeenhighlyi
nfluencedby

variouslocaltopographica1circumstancesas the icesuccessivelydisappeared.

The areais coveredby varyingthicknessesand typesof glacialandglacio-fluvial

deposits.

Hummockymorainesare a commonfeature,theirheightsvaryandtheyconsist

of sandymoraineand surfaceboulderswhichcanbe up to 4 - 5 m in diameter.

In placesthe concentrationof bouldersis so largeas to completelycover

underlyingmaterial.

I

1



•Icedirecteddrainageis markedby variouseskers. The maineskerorientation


10

is NNE,but someeskershavebeeninterpretedas havinga E - W orientation

(aerialphotointerpretation).

	

111
A largeeskerrunsfromthe.deltaformedTomamoennorthwatdsmanykilometers.
Justnorthof Tomamoenit is connectedto an easterneskerbranchwhichcontinues
southwardsto a furthereskerin the upper(Russian)reachesof the Pasvikvalley.

The Tomamoenglacio-fluvialdeltareceivedmaterialfromthe SSWvia a 15 m
deepcanyon. Withthe exceptionof drainagechannelsand a fewsmallkettlesthe
deposithas an eventerracesurfacewhichgraduallyassumeseskerformin the
north.

Anotherimportantfeaturein the areaareDe Geermoraineswhichhavebeen re-
cognizedwest of Vaggatemandto thenorthand eastof Tomamoen.The ridges
nearVaggatemare 2 - 5 m high,15 - 20 m wideandstrewnwithsharpslightly
roundedbouldersup to 1.5m in diameter.The directionandpatternof these
ridgeswouldtendto suggestthattheyweredepositedby a glacierfromthe west
whilstthe areato the eastwas an openfjordarea.

De Geermorainesin the southto the N and NE of Tomavannrun slightlyparallel

to the largeTomamoen.eskerand appearto be concaveto the NW.

The patternof thesemorainesin the areamay indicatea veryirregularshaped
ice frontwitha calvingbay in the area betweenVaggatemandTomamoenandmay
also indicatethaticemovementin theverylatestagesof deglaciationhas been
controlledby localconditionsandmay be quitedifferentfromthe generalice
direction.

It is feltthattheselatedeglaciationactivitiesarevery importantwhen con-

sideringthe sourceof bouldersin the areaandmore detailedinvestigations
willbe carriedout on thismatterin the comingseason.

AERIALPHOTOINTERPRETATION

A fractureand lineationinterpretationof the entirePasvikregionhasbeen
carriedoutby RobertsonResearch.Theirreportis enclosedm3appendix1.

DIAMONDDRILLING

Althoughno drillingwas plannedforthe 1978seasontheopportunityaroseto
drilla limitedmeteragein Pasvikusinga machinetakendownfromSydvarangers
iron-oreoperationsin Kirkenes.

It was decidedto testthree geophysicalanomalytargetsin the detailedgrid
area.

•
Hole ISPwas drilledon a magneticanomalysouthof themainboulderfinds.
It was suspectedthatthe anomalywas causedby an ultramafic.Drillingcon-
firmedthe presenceof ultramaficbut no sulphideswerefound.

Hole 23Pwas put downon a strongshootbackEM and resistivityanomalyjustnorth
of the magneticanomalydrilledby 18P. The causeof the anomalywas graphite.

Hole 3SPwas drilledon a shootbackEM anomalywithweakmagneticassociation.
The anomalywas foundto be causedby a magneticbearinggraphitichorizon.

Althoughno mineralizationwas intersectedby the threeshortdrillholes.the
programdidthrowsomelighton the causeof variousanomalytypesand alsogave

someinterestingintersectionsof the bedrockof the area,provingthe existenceof
the ultramaficmaterial.

Drill logsare attached.

31.1.79

II
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CONCIUSIONAND DISCUSSION

Based on the availableinformationso far accumulatedin the south-Pasvik

area four importantand significantfacts are worthy of cOmment.

The discoveryof nickel and copper rich ultramaficboulders seen in

the light of the regionalgeology gives hope to findingbedrockmineralization

within the area of interest.

The presenceof numerousultramaficboulderswithin the area and the

discoveryo(three ultramaficoutcropsstrengthensthe hope expressed

in point 1).

The fact that magneticmeasurementsseem to be able to pick up ultramafic

bodies is highly significantand encouraging. The possibilitythat the

II magnetic anomaliesmay lie along tectoniczones is also significant.

The recognitionof vaxious quaternaryfeatures(De Geer moraines)that

suggest an irregularice-frontand thus the possibilityfor some ice-

movement in a differentdirectionthen the main transportis important.

At this stage of the investigationswe do not have enough informationor

understandingof the area to be able to pinpointsourcetargets for the

boulders with any degree of certainty.

SoMe interestingtargets (magneticanomalieswith E.M. association)do exist,

but it is felt that a continuationof the methods employedso far is necessary

to completeour understandingof the situation.

Work on the classificationof the boulder finds and their relationshipto

the magnetic pattern will give us a better understandingof the ultramafic

distributibn,and it is felt that a clear understandingof the quaternary

situationis essentialto an unravellingof the variousboulder trains especially

the implicationsof a possiblecalvingbay in the area of interest- as this

could mean ice-transportat right angles to the main generaldirectionthat

has so far been the basis of the boulder tracing efforts.

Work on all these aspects is and will continuein 1979.

11 •
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DIAMOND EMILL RECORID

CATION:
450 B/60W	 BEAIMNG:

MOB	 DIP: 60° HOLENO. 1/SP/78 SHEEr NO: la 


EDBY: E.K.

CN,MMI0: 12 .111 


1RE SIZE: T  32  ima

SWITED: 17.10.78 PROPERTY_ SouthPasvik_

FINISHED. 26.10.78 Romlind.s

Tuns(CORRmto): 	 ...

 • • ••• •

Fmm To I

0 7.35

DescriptIon

Meta-peridotite(olivine-pyroxene- amphibole)

- no sulphides 


Ye1713A.Ene.tiC 


 14.35- 16.20 Chloriterock. .•• •  

.0verburden

-1M1dspargneias - thin_amph.
bands.

38.00 Etd of hole.




Coreangles
07.70 55 Foli4ti"

11.6o 
 50°





1180 
 33 
 Fault

12.7Q 2k 


14.20 	 16 Contact 


15.30 
 47 Foliation

16.40 0 Fault

18.50 
 40 Foliation


20.30 
 48




27.90 	 48 II 


34.39 
 70 


	 33.40 
 70. 	




36.50 
 68




1

1

Themeta-peridotiteis obviouslythe reasonforthe strong 


mag.anomaly. The rockis similarto thew?AtherAd_bao.cks 


justnorthof thisand similarmagneticanomalieson Rømlingås. 


Alsosimilarto the ultramaficsin the areaof Korsvann-

LilleFialvannfartherto the NW

E.H.A4500573
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DIAMOND DR ILL RECORD
-.

r CATION:  BEARING:1180°E 	 DIPL- "rj HOLIENO:.1151 77.8 SHEETNO:1 

‘,0

1:IGGED BY: E:k _________ STARTED: 17 .10.78 	 PROPERTY. Siouth Pasvik
IIBING: 	 12 m 	
1

RE SIZE:_ 2_,3a_mm 
 TESTS(CORRECTED):	

MNMHED: 26.10.78 Romlingås 


Rom I To DescrIptIon

0 7.35 Overburden


Large blocks in till.

  •••

 ••••••

0 1., Blocks of  garnetiferous medium grained,
very schistose amphibolite, with  rare Ro. 	

 •  •••••• • 

1,5-1,35One block of mtgr. amphibolite. 


Several blocks of qtz.fel.  sneiss similarto the

Meta-peridotite
Main  minerals are olivine A_Ryroxene and amphibole with some

serpentine. The rock is med.  gr.homogeneous, very dark in

s919.1.W.4.31.eals.fgliation,xery_magneti mith Srac.e.o£ Aulphidezta


outcrops in the general area.

Partly very broken especially 7.35 - 12.00.

-i:

1 14.20 - 14.35 Qtz. vein.
14.35 - 16.20 Chlorite rich zone light green in colour and

fairly massive.

29.90 38.00 Quartz-feldspar-gneiss.

Ille.g~tidith_theJneturperidotite_is_quiie_sharprslightly 

brecciated with an increase in amphibole and chlorite. 


The gneiss is light in colour, med. gr. and homogeneous,

the main minerals being quartz, feldipar and some mica.

The rock is cut by several narrow amphibole - mica bands.

38.00 End of hole.

••  ••••

E. 14.A.s50005 73
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I DIAMOND DR1LL RECORD

OCATION: 325S/50E BEARING:	 DIP: 90° 	 HOLE NO. 2/sp/78 SHEET NO.la 

STARTED: 30.10.78 	 PROPERTY South Pasvik

16SING:	 10_a_________FINISHED: 7-.11.7.8...........____ 	 1142blingåa 

:ORESIZE _ T2 32mat TESTS(CORRECTED):	

From To I

I0 10.00 Overburden

10.00 17.30 Quartz-feldspar gneiss.

17.30 18.20

I. 

18.20 18.83

Mica-gneiss.

Quartz-feldspargneiss.

Deseription

	

134'13_23.95 Mica gneiss- someqp. specks.

	

3.95 117.45 Amphibolite- weakmagneticresponse

30.55- 33.10. Thingraphiticlayers+ magnetite.

47.45 47.65 Graniticrock.

41.61. 	 Eusl_Pf.hole. 


The thingraphiticlayerscouldbe the sourceof the shoot-

backE.M.anoma1y.

E. H. A.s50005 73

:



From I To Description

0 10.00 Overburden.

Largeblocksin the till,mainlyblocksof quarts-feidspar

gneissand somegarnetiferousamphibolite.

somemicaand amphibole.

Wellfolicated,in partsbrecciatedby feldspar.Several

migaand amphibOle.layffira.

LHOAS SCWsn

GED BY: __E- K STARTED:.30 10 .78 	 PROPERTY SoUth Pasyilt 


t -. -- 'n1i •• -, .r.r."--,fir•   - ; -:•-  ::  ; -- 1-- ‘ : r-y--. -  .. 'r -
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[11 D1AmOND DRILL RECORD
..

OCATION:  325 S/50E 	 BEARING: DIP: 90 . HOLENO.2/SP/78 SHEETNO. 1

(Oll

.• .00 17.30 Quartz-feldspar-gneiss.

Mainmineralsare quartz,white orslightlypinkishfeldspar,

Nonmagneticand no conductivelayers.

: 	
- 1,0- a  FINISHED: 7  12,, 	 • Rilmlingås
ING

I. " E SIZE:_...T.2_32_,am 	 TESTS(CORRECTED):

_ - 114.Q5.FtiA_breaaiga_

- 1023-Amph=micalayer

- 21-15 

14.04 -14.58Fel.breccia.

14.58- 14.77Mica-amphlayer.

	 MainmineralsarefaldsparquartzAndmiaawith.Ammaamphibale. 

Med.gr. non-magnetic. 


1.20 18.83 Quartz-feldspargneiss(asabove) 


112

19.50- 19.64 Qtz- fel.breccia.

20.00- 20.40 Amph.rich,somebrecciationqp.erare) 

22.65- 22.90 AMphrichlayer.


' 23.87- 23.93 Fel.breccia. 


47.45 Amphibolite. 


........................................................................

andmicarichlayers. 


. •••

.83 23.95 Mica-gneiss, as abovebutwith odd:.speak_O.ap.. 


. • •

•r(
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i.
11AGTION:

1. EDBY:

SING 	

E SIZE:

BENMNG: . LHP:

STARTED 30.10.78  

FINISHED: 7.11.78

TESTS(CORRECTED):

90o
HOLENO: 2 .SP.78  SHEETNO: ? .

PROPERTY	 South Pasvik 

RøMling4s

SULFIS)MALM
DIAMOND DRILL RECORD

325 S/50 E

10m


T2 32mm

DescrIption

Occasionalweakpo. impregnation.
Slightlymagnetic.

30.55- 33.10. Thingraphite-richlayerswithsome

magnetite.

Graniticrock.

rom I To I I

.75 47.45

.45  47.65

Mainmineralsquartzand feldspar.

Some sarnetsmed.sr.

47.65 End of hole.

rt

-t-

10.50

11.70

14.30 


16. 40 


.23,7D

	

26-50 

28.40

31.5 0 


A.50 


26,4Q 

39.50 


142.80 


83

74

77 


78 

79 


77 


.... 


77

77

80

. 77 

80 


CoreAngles 


FoIiation

11

ti


ti

11

tt

Ilt

ti

It

tt




1414.4o 


46,00 


' 47.40 


80 


7.8 


4••••  •••

......... • ........

E. H. A.s 51:4:05 73
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Als SULFIDMALM
DIAMOND DRILL RECORD

OCAfiON: 	 10500 N/5960 W 	 BEAMNG: 	 DIM  90 	 HOLENO-3/SP/78  SHEEFNO-  la
[




11
GED BY:  STARTED:	 9.11.78 	 PROPERTY	 Sbuth Pasvik 


0 ING: 	 18.00 FINISHED: 	 15.11.78 Bjørntjern




b RE SIZE: 	 32 mm 	 TESTS (CORRECTED): 	

From I To I

0 17.50

Description

Overburden

o 27..55 Mica gneiss

11
22.90-27.55 Graphiteand megnetiterich bands. 2%  po. 


27.55 37.60 Amphibolite

30.50 - 30.80 Thin graphitebands 5% po+ mt

31.33 - 31 53 	 some mt

37.45 - 37.60

.o 4o.00

4o.00 49.10  

49.10  50.20

 5.0_2a

Mica gneiss.

Amphibolite.

" Mica  gneiss.

Ehd

The graphiteand maGnetiteexplainthe strong EM
and weakMAG anomalies.

E. 14. A.s 5000 5 73
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Als SULF1bMALM
DIAMOND DRILL RECORD

OCATION: 10500 W/5960 W BEARING: 	 DIP:  90 	 HOLE NO:3/SP/78  SHEET NO:  1
GED BY: 	 E,K,  STARTED: 9.11 78 	 PROPERTY	 South Pasvik

18.00 FINISHED: 15.11.78 Bjørntjern 

.:ORE SIZE: .  TESTS (CORRECTED): 	

From I To I

0 17.50
 Overburden

Description

0 - 10.00 Sand. 
1 10.00 - 17  50 Blocks of mica  £neissesand some amphibolites, 


gAite COlOmr, Onebloek_ol_graphite 

with 80% po. 


.50 27.55 Mica  sneiss.

Mica - quartzwitb .Some_feldapar,Some2arnetiferons_and 

amphibolerich layers.  
17.50- 20.00 Feldsparand amphibolerichwith

some garnets and odd po.

20.15 - 21.90 2%  po.impreg. 


22.53 - 23.05 Amph -feldsparrich.

- 2L55 Qtaphite...and..magnetit.e.--banded...with soile 2%.pizt. 


37:60 Amphibolite.

Garn•tiferons,feldsparbanded, some magnetiteand odd  po.

27.,50- 27.60 Fr4ctur.ed 

28.20-  27,30 

29.23 - 29.30 Qtz band 


39.59 -  30.85 Tkin. graPhitebandawith5% po and somaint.. 


32,33  -  31-53Graphite_handa.+mt 


31-55- 31 65 Qtz feldspflyer 


32-80 - 32-85 

33.50- 33.75 10% po.

33.50- 33.75 Micagneiss

34.32- 35.10

37.45- 37.60 Graphitebands + mt

4o.00 Mica gneiss- finegr.mainminerals quartz - feldsparand mica

E. H. A.3 3000 S 73



il Aj SULF1DMALM
DIAMOND DR ILL. RECORD

1.11ATION: 	 BEARING: DIP: HOLENO. 3/SP/78  SHEET NO:

-
10500 N/5960 W 9° 2 


LOGGEDBY: E.K. 	 STARTED: 9.11.T8 	 imppEity  South Pasvik 


ING:	 2 OID 	 FINISHED- 15.11.78 ' Sjørnt4ern 	
SIZE: TESTS(CORRECTED): • •• • 

Coreangles

18.20


20.60


22.50

77

614


72

Foliation
tt


tt

24.50 
 70




26.60




II

29.50 
 78 

30.50 
 /1




33.60 /0 	




3570 
 72 


	 31.80 
 71




39 80 
 Ta 
 11

42.80 
 11 


44,3c 
 73 
 ti

47.8D	
k9_81a 


£8 


71 


t,

rom I To

,111.00 49.10

50.20

50.20 Etdof hole

I -

Doscription

Amphibolite(asabove)

Micaineiss (as above)

E. H. Ai 50005 73
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LIST OF ENCLOSURES

II 1. Summary map of results. 1:20000.

2. Aerial photo of boulder area showing glacial features. 1:20000.

1: 7500.

1: 7500.

1: 7500.

1: 2500.

1^;2500.

3. V.L.F. dip angle winter survey.

at4. Magnetic winter survey.

Ilj 5. Appendix 1. Crone shootback results. • i

6. Mag. survey Rømlingås showing area covered by

II
resistivity survey.

I 7. Rømlingås resistivity survey.

: 8. Rømlingås I.P. profile.50W. 50m.dipoles.

25m

." IS 12.5m "

profile 450S. 25m. dipoles.

profile 150W. 25m. dipoles.

"

11.13: Appendix 2. Report on photointerpretation of the Pasvik

area by Robertson Research.

I 13A. Fracture pattern. Southern area.

I13B. Northern area.

1:50000.


1:50000.
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Appendix 1. Crone EM. horisontal shootback measurements.

I The enclosed map shows interpretated conductor-traces from CHSB


measurements. Coil sep. 100m.,frequency 183011z.(med.freq)

KEY approx. edge of anomaly
•

dipping I STRONG
towards

WEAK•

•
MODERATE

li, All the anomalies found in the area are in general striking N - S,and are indicating bhallow and gently dipping conductors.
Depth seems to be from 5-15 m.
Dip estimates 10-40 west.I The general anomaly complexity suggests source to consist of several
narrow sones. This makes both depth and dip determination ineffective.

IIThe anomalies are interpreted as graphite and/or po. horisons.

Based on this seasons work the shootback is not now considered
a suitable tool for follow up work in this area.

41
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IN'PRODUCHON

Thisprojectwascommissionedby A/SSydvarangerfollowingdiscussions

betweenMr.N.B.Brownof RobertsonResearchInternationalLimiiedand

Messrs.T.L.SvederupandK. Mølkof A/SSydvarangertogetherwiththeir

CbnsultantProf.J.Bugge.

Thetermsof referenceweretocarryoutphotointerpretationoverthe

areadefinedusingthe1:20.000scalephotosprOvidedwithparticularattention

to thetectonicfeaturesof theareasuchas faults,fractures,lineatiofisand

theirintersections.

Accordingly,interpretationwascarriedout,thecompilationscaleand

basischosenhavingbeen1:50.000asoverlaystothetwopaper-basedgeological

mapsheetsprovided.Theplanimetricbaseof thosesheetshadbeenderived

fromairphotomosaicsatthatscale(originalscale1:20.000).

A/SSydvarangerhadprovidedairphotos,a ccmpasiteairphotcmosaic,

Iandsatphotcgraphswithan interpretationreport,an airbornegeophysical

reportwithmapsandseveralgeologicalreports.Usingthegeophysicaldata

inconjunctionwiththeinterpretationof faults,fracturesandlineations

areasof potentialfurtherinterestwerecompiledat a scaleof 1:100.000.

At themeetinginLondonithadnotbeenrequiredthattheoverall

geologybe interpretedsincefurtherfieldworkwastobe carriedout. However,

themaineskerandmoraineficldshavebeendelineatedinordertoshowtheir

relationshipto theoverallpatternof lineation.

k1I

wisarson



II

INFERPItETATION

1

1

1

1
1

11

II

Theoverallgrainof thetotallineationfieldisdominatedby theNE-

SW trervlofglacialerosionalanddepositionalfeatures.Inmanyplacesthis

graincoincideswithandisundoubtedlyinflueneedby lithologyand

shearingorfracturing.Itwouldhavebeenpreferableifthegrainddeto

glaciallineationalonacouldhavebeeneliminatedthusleavinga "residual

totalfracturefield",butthisprovedimpossible.

Featuresmarkedon themapsareas follows:-

Majoror extendedfaults,fracturesor lineations.

Lineations,jointsandfractures.

Måinsearps•associatedwithgoodoutcroporsdbcrop.

Maineskerandmorainefields.

Cbmpilationhasbeenbaseddirectlyon theplanimetricbaseof the

geologicalmapsprovided,ratherthanthereducedscaleairphotomosaicand

hencetheremaybeminorscaledifferencesbetweenthetotallineationoverlays

and thatmosaic.However,itseemedmorerelevantto compileon thisbasis

sincetheoverlayscanmorereadilybe fittedto thegeologicalandthe

geophysicalmapsat 1:50.000.'

Inspectionof theoverlaysshomstherelativeareas ofoutcropandsubcrop

displayinglineationandtheacsumptionhasbeenmadethatthegreater the

lineationdensityis,thegreateristheprobabilityofoutcropor subcrcp

withrelativelyshallowsoil,eveninthoseareasof heavytreecover.Inthose.
areascoveredby glacialoutwashsoils,it isstillpossibletodelineate

mainfracturedirectiensfromdrainagedirectionsanddifferencesinthe

soiltextures.

- 2 -
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A cceparisonof thetotallineationfieldhasbeenmadewiththe

magneticandelectroangneticsurveyresultsofTurratest"and FigureI

showsat a Scaleof 1:100.000thelocationsof zonesof potentialinterest.

These zoneshavebeenchosenon thefollowingcriteria:-

abundanceof lineationsor fractures.

intersectionzonusof (a).

coincidenceof tholineationsandthestructuraltrends.

of thegeophysical(magneticor electromagnetic)anomalies.

-d. coincidenceof (b)and(c)abovewithsteepaeromagnetic

gradients.

- 3 -
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III

"03NCLUSIONS

Thetreeandsoilcoverandthedensityof groundobservationsprovided

aresUchthatthestructuralgeologyandlithologicalboundarieScannotbe

determinedwithadequateaccuracy.FUrther,thehypothesisof a "Mantled

gneissdome"totheeastofVillrenvanncannotbe substantiatedby'the

fracturedistribution..Itmustbe assumedthatthishypothesisderivedfram

II thearcuatedispositionofmagueticaaaaaliesandthepresenceof thefew

fieldobservationsthenavailable.Nevertheless,a conjunctiveuseof the

totallineationdistributionwiththegeophysicalresultsleadsto the'

selectionof ZonesA throughJ of Figure1.

,The.madeof furtherexaminationinthesezonesisatpresentdifficult

tosuggestsincetheresultsof the1978fieldmappingarenotyetavailable.

However,we maysuggestthatthefollowingproceedurebe cohsidered.

That withyourforeknowledgeof thefieldworkcarried

outin 1978,theareasof greatestlineationdensityor

intersectioninterestbe consideredfora moreintensive

fieldcheckingduring1979.

Thatthefieldcheckingshouldinvolvegeochemical

samplinginstreamsedimentor bedrock.

Thatthoseareas havingsignificantgeological,geochemicalor

geophysicalintereståresubjectedtomoredetailedEM or IP

groundsurveys.

- 4 -
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Conductivityseems to give good contrasts.

Based on these few samples it would seem that
detailingof magnetic/geochemicaltargetswould be
best carried out by a method selectiveto conductivity
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.1

AISSULFIDMALM

INTRODUCTION 


A selectionof 11 ultramficsamples from the Pasvik progråm have been tested

in the laboratoryfor the followingparameters:I.P. effect, conductivityand

magnetic susceptibility.
Prior.to the measurementsthe sampleswere soaked in water for 2 weeks, and then

dried.

Conductivitywas measuredusing 1000 p/s alternatingcurrentwhilst the I.P.

measurementswere carriedout with electricalimpulsesof 2 secondsdurationwith

measurementsbeing taken 0.21 secondsafter electricalbreak.

Both I.P. and conductivitymeasurementswere taken in three differentdirections

and the quoted resultsare an averageof these three readings, Most sampleshave

had measurementstaken on two differentparts of the sample (a,ti,)

The uncertaintyfor the I.P. measurementsieca. 10 %, conductivity50% and

susceptibilitY20%. .

II
The work was carriedout in the geophysicallaboratoriesof the NorwegianGeological

Survey.

RESULTS

I.P. % Conduc (ohm.m) Suscep

Sam le 3 GK 78 25 5500 6 x 10-4

11 1500 5 x 10-4

•Dark .med.gr..massive,weakly magneticwith no visible sulphides.

I.P % Conduc Suscep

Sample 3 LN 78 A 16 1500 70

16 1500 60

greyish massive med.gr. amphibolerich ultramaficstronglymagneticand with

2-3 % sulphidesas a spottydissemination.

1 Ni % Cu % S %

0.22 0.28 1.48

Sam le 17 KM 78 I.P. % Conduc Suscep.

27 4800 20

26 5000 20

Coarsegr.massive anthophylliterichultramafijcweaklymagneticwith 1-2% even
disseminationof po.



—
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A/SSULFIDMALM

Sam le 18 KM 78 Conduc Suscep

4.4 • 20.000 30

Dark fine-med.gr.massive amphibolerich ultramaficmoderatelymagneticwith
slight po. dissemination

Sam le 26 EK 78 ' I.P. % Conduc Suscep

A 7.4 4.000 .5

B 5.7 5.000 20

C 4.1 4.500 3

Med-coarse gr. massive ultramafic,primarypyroxenesin a brownish ground
mass. weakly magneticwith a few sulphidespecks.

Sam le 32 EK 78 I.P.% Conduc Suscep

	

75 30 80

	

45 600 30

Med.gr. massive ultramaficpyroxenesenvelopedby fine gr. amphibolesand
serpentinemoderately- to strongmagneticwith weak fine grained pyrrhotite
dissemination.

Sam le 44 EK 77 I.P. % Conduc Suscep

27 17.000 1

fl 17 21.000 0.5

Dark med.gr. massive ultramaficwith even gr.texture,roundedbrown pyroxene
(someolivine) in a green amphibolematrix. Weakly magneticwith odd.
Sulphide blebs.

Sam le 79 EK 77 I.P. % Conduc Suscep.

67 0.2 .50

68 0.2 40

Med gr. olivine rich m.peridotite, stronglymagneticwith 20-30% fine-medgr.
sulphide dissemination.

141 Cu

	

3.15 1.37 11.6

Sam le 106 EK 77 I.P. Conduc Suscep.

15 400 40



AISSULFIDMALM
, I

Med.gr. olivine - pyroxene - hornblendite,moderatelyto stronglymagnetic
with no visible sulphides.

Sam le I.SP. 78 I.P.% Conduc Suscep.

Top 50 22 60

Bottom 54 . 650 40

Samples from top and bottom of ultramaficintetsected in drill hole 1.SP.78.A
med.gr. massive olivine-pyroxene-hornblenditewith developmentof serpentine.
Strongly magneticwith no visible sulphides.

" Ni Cu

0.16 0.02 ' 0.24

Comments 


General commentsbased on the availableinformationwhould tend to suggest
that the only parameterwhich gives good contrastis the conductivity.
The magnetic susceptibilitymeasurementsare fairly similarand appear
to be non-selectivein pickingoUt mineralizedtargets. The I.P. effects are
generallyhigh and all the samplesgive a good effectwith the exception
of samples 18 KM and 26 EK. •

Based on these few samples it would seem that detailingof magnetic/geochemical
targets would be best carriedout by a method selectiveto conductivity.

9.3.79
FIVern
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