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Sammendrag

Duringfollow-upworkof airborneregionalgeophysicsthe Guorbajavrimineralizationwas discoveredby
basal till/bedrocksampling.Guorbajavriis situated6 km south-southeastof the Biddjovaggemine.The
mineralizationconsistsof cobaltiferouspyritedisseminatedin albitefelsite. The thicknessof the zoneis
about5 m withan averagegradeof0.09%Co.
The Ni/Coratiois 0.31.
A promisingEManomalyin the continuationalongstrikeof the cobaltmineralizationwas proved by
diamonddrillingto be causedby graphiticschists.

Apartfrom somesupplementarygeophysicsno furtherworkis recommendedogthis target.
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The Guorbajavricobaltmineralization.

RESYME:

During follow-upwork of airborneregionalgeo-

physics the Guorbajavricobaltmineralization

was discoveredby basal till/bedrocksampling.

Guorbajavriis situated6 km south-southeast

of the BidjovaggeMine. The mineralization

consistsof cobaltiferouspyritedisseminated

in albite felsite. The thicknessof the zone

is about 5 m with an averagegrade of 0.09% Co.

The nickel/cobaltratio is 0.31.

A promisingEM anomalyin the continuation

along strikeof the cobaltmineralizationwas

proved by diamonddrillingto be causedby

graphiticschists. Apart from some supple-

mentarygeophysicsno furtherwork is

recommendedon this target.
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INTRODUCTION

In 1980 1500 line km of geophysicalhelicoptersurveywas flown in the
Bidjovaggearea by the GeologicalSurveyof Norway (NGU reportno 1783). One
of the anomaliesthatwas selectedfor follow-upwork from this survey is a weak
EM-anomalyjust north of the lake Guorbajavri. The area is situated6 km south-
southeastof the BidjovaggeMine (Fig. 1) and the rocksbelongto the Caskias
greenstonegroup. In 1982 the area was investigatedon the groundby VLF, Self

potentialand magneticsand got the designation "Targetarea no 14" (Aspro
reportno 1370). The areato the north of the lake was surveyedand only one
weak VLF-anomalywas found (Fig. 1).

Basal till/bedrockgeochemistry.

The VLF anomalydid not look too promising,but it was decided to do one profile
of geochemicalsamplingover the anomaly. The samplingwas done with ASPRO's
percussiondrillingunit in the late winter of 1983. Samplesof basal tilland
bedrockwere collectedin a profileclose to shore line. Distancebetweensamp-
ling pointswas 5 m. Both till and bedrocksampleswere analysedfor Cu, Ni,
Co, Zn and Au. The resultsare presentedin Fig. 2. The till thicknesswas
between 2,5 m and 8,0 m.The only stronganomalyis a cobaltand nickelbedrock-
anomalyof the two easternmostsamplingpoints. Up to 149 ppm copperwas re-
corded in bedrocksamples,but this cannotbe considered an anomalyin the
greenstoneenvironment. All samplescontainedless than 20 ppb gold.
The high cobaltcontentof bedrock is not reflectedin the basal till geo-
cemistry. This demonstratesthat till samplesmust be used very carefully.
A studywith a stereomicroscopeof the drillingchips from the cobalt-rich
samplesshowedan albitefelsitewith disseminatedpyritemineralization.The
high cobalt valuesin a Bidjovaggetype albitefelsitewere encouragingand it
was decidedto continuethe investigationsin this area.

GEOLOGY

Detailedgeologicalmappingwas the next step in the explorationof area no 14.
The mappingwas done by ASPRO geologistKari Berge.
The outcropsare shown in Fig. 1 . The easternand southernpartsof the area
are dominatedby finegrainedbanded amphibolites. These rocksare interpretated
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as meta tuffs. The meta tuffcontainsthin layersof albite felsite. Small

amountsof pyrite and occationallychalcopyriteare often oxidizedand give a

limonitecoating. A meta tuff at 230 N, 420 W, just south of the lake (Fig.1)

containscarbonateveins with scapoliteand amphibole. A magnetite-richmeta

tuff is observedto the west. This observationcorrespondswith a north-south

strikingzone of magnetichigh from the geophysicalsurveys.

The northernpart of the area is dominatedby a coarse-grained,massive amphi-

bolite,probablya meta gabbro.

The most interestingoutcrop is situatedjust to the east of the VLF anomalyon

line 816, an albite felsitewith oxidizedpyrite.

GEOPHYSICS

After the initialgeophysicalground surveywas performed,the geophysicaldata

from the helicoptersurveyhad been reprocessed(ASPROreportno 1381). The

resistivitymap of this new processingenhancedan EM anomalyjust southof the

lake (Fig.3). The EM-anomalyto the north of lake that was first selectedfor

follow up work does not producea resistivityanomaly. A largearea of resisti-

vity low over the lake and eastwardscorrespondsto a topographicdepression

with assumed thickdepositsof finegrainedglacialsediments.

In the summerof 1983 an area to the south of the lakewas surveyedby slingram

and magneticsto cover the resistivityanomaly (Fig. 1). Also the profilesto

the north of the lake were resurveyedwith the slingramsystem. A short,thick

conductorwas found to the southof the lake (Fig. 1), while no slingramanomaly

was producednorth of the lake. These resultsare in very good agreementwith

the resistivitymap from the airbornesurvey. The completeslingramresultsare

given in ASPRO reportno 1468.

DIAMOND DRILLING

The work so far on area 14 had outlinedtwo interestingtargets,the cobalt

mineralizationnorth of the lake and the good conductoron the southernside.

It was decidedto test these targetsby diamonddrilling. The good conductor

seemeda specialinterestingtarget. It has a limitedstrikelength,a thick-

ness of 25-30m, and it is situatedin the continuationalong strikeof the

cobalt mineralization.
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Ddh. 14.1 was drilled to test' this anomali. The drillholesectionand

geophysicsare shown in Fig. 4. The intersectionof two thin zones of

graphiticschist explainsthe appearantlythick conductoras interpretated

from geophysics. The core log reportand analysesare given in Table 1.

Minor amountsof pyritewas observedin the graphiticschist. The analytical

resultsare negative.

Ddhs. 14.2 and 14.3 were drilled to test the cobaltmineralization. Drill

hole sectionsare shown in Fig. 5. Core log reportsand analysesare given

in Table 1. The positionof the samplingpointsof the geochemicalsurvey

were probablynot quitewell established.in the grid,because the firsthole

(ddh.14.2) hit mineralizedrock as soon as the tillwas penetrated. To


get a full intersectionof mineralizationand countryrock hole 14.3 had

to be drilled. The albite felsitewith disseminatedpyrite is an extremely

finegrainedbrownishrock. Changesin colour-shadesgive the rock a fine-

banded appearance. The meta tuff/metatuffiteis rather inhomogenouswith

varying amountsof amphibole,biotite,feldspar,carbonateand chlorite. The

rock is usuallywell foliated some zones are brecciatedwith carbonatein-

fillings. The carbonaterock containsvaryingamountsof quartz, feldsparand

dark silicateswith a continoustransitioninto the amphibolecarbonaterock.

The cause of the weak VLF anomalyis probablya thin zone of graphiticschist

(ddh 14.3). The disseminatedmineralizationdoes not seem to give any response

to eitherVLF or Slingram.

Ddh. 14.2 and 14.3 showedrespectively4,55 m of 830 ppm cobaltand 5,0 m

of 1024 ppm cobalt. This gives an averagegrade of 0,093% cobaltfor the

mineralization.The averagenickelgrade is 0,029 which gives a nickel/cobalt

ratioof 0,31. The correlationcoefficientbetweennickeland cobalt is 0,82.

There is a very weak correlationbetween cobaltand iron (r 0,23).

The contentof copper,zinc,gold and silver is very low. A totalof 123,30m

was drilledin area no. 14.

ELECTRONMICROPROBEANALYSES

The only possiblecobalt-bearingmineral found in polishedsectionsis pyrite.

The pyriteoccurs•asup to 4 mm large individualgrainsand aggregates. The

grainsare subhedralto anhedral. Parts of the grainsare speckedwith tiny

inclusions (Fig.6). This is interpretatedas a primary, poikilitic

generationwith a metamorphic overgrowthof "clean" pyrite.



The poikilitic pyrite was studied earefully by etching in an attempt to find

framboidale textures. Such textures could not be detected in the light micro-

scope. The disseminated poikilitic pyrite may however indicate an exhalative

origin for the albite felsite and the mineralization.

075 mm

Fig. b. Microphoto of poikilitic, primary pyrite with a
metamorphic overgrowth of secondary pyrite.

One polished section was analysed by electrnn microprobe at Sentral-

instituttet for Industriell Forskning. An average of six point analyses

gives:

Fe 47,00 wt %

Cu 0,03 " "

Ni 0,19

Co 0,59 " "

55,52

103,33 wt %

The sulphur and iron values are a bit too high due to a poor calibration of

standards, and this causes the high sum. The cobalt content of the pyrite

varies from 0,151 to 1,10Z. The same variation seems to exist within beth

generations of pyrite. The average nickel to cobalt ratio of the pyrite is

. • '

.11

11,
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0,32. This is in agreement with the ratio found in whole rock geochemistry

(0,31) and supports the observation of pyrite as the only cobalt-bearing

mineral.

D1SCUSSION, CONCLUSIONS

The Guorbajavri cobalt mineralization is a new type of mineralization in the

Bidjovagge area, Some pyrites in the Bidjovagge ore bodies contain cobalt,

but the average cobalt grade of the ore is about 0,03%. Cobaltiferous pyrite

in carbonate veins has been recorded in the Masi area by Holmsen et.al.,

1957 (NCU, 201, p. 72).

Both the average grade of the Guorbajavri mineralization and the cobalt content

of the pyrite are too low to be of economic interest at present. According

to Dr. H. Wennerwirta of Outokumpu Oy (pers. comm.) an economie pyrite

concentrate should contain more than 2% cobalt. The investigations of tbe

Guorbajavri mineralizations indicate that all the cobalt is bound in pyrite.

This excludes the possibilities of a high grade cobalt concentrate.

1n April 1984 the ice -covered laku Guorbajavri will be surveyed by En and

magnetics. This will complete the geophysical picture of the area and wi11

test if a more massive mineralization is present under the lake. No further

follow-up work is recommended.

In the Outokumpu zone in Eastern Finland coba1t has been used as an indicator

of the proximity of a copper-cobalt ore body (Hakanen, P., 1983, Journ. Geo-

chemical Expl. 19, pp. 611-614). Although important differences exisl between

the Outokumpu zone and the Bidjovagge area, this aspect of the Guorbajavri

showing must be considered.

Stabekk, Feb. 09.1984

,77
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Ragnar Hagen
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DIAMANTBORING Kautokeino 19 83.


Kjerneobservasjoner.

Borhull nr. 14 - 1 - 83

Koordinator : Y 	 100 N

Påsatt i høyde 456 m

i retning 100°

ined helning
65°

Borhullets lengde 54,00 ni

Profil 100 N

440 W

Kjeme-




mangd
Dergart

prøve

	

Boret rneter Bergart

0 - 5,70 Jordboring

5,70- 6,55 Metadiabas,massiv middelskornigmed skapolitt.
6,15-6,25: Albittfels.
5,70-6,55: er sannsynligvisblokk

6,55-20,25 Metatuffitt. Grønn-grå,fin- middelkornig,
lagdelt. Amfibol.plagioklasog biotitt i
vekslende mengder. Spredtekvartsårerog
karbonat-årer. Lokaleporfyroblasterav
hornblende. Lokalt er bergartenoppknust.
6,55-6,90: Karbonatårermed amfibol.
15,10-15,30:Fels-sonemed litt py.

	

20,25-21,90 erafittskifer(Grafittfels?).Finkornig,
breksjertmed karbonat-årer. Litt py i årer.
SterktminkendeC-innholdfra 21,30.
Overgangtil metatuffitt.

	

21,90-34,70 Metadiabas. Middelskornig,massiv. Lokalt
grovkornetmed skapolittog hornblende.
Inneholderspredtekarbonat-årer.
22.45-22,75:Åre med melkehvitkvarts.
30,20-32,20:Karbonatmed grovkornete

amfibol-porfyroblaster.
32,25-32,30:Åre med melkehvitkvarts.

Skifrighet

7,65:60

8,95:45

9,20:70

1,60:75

34,70-54,00 Metatuffitt
35,40-35,70:
36,95-37,05
45,00-45,10:

som 6,25-20,25.
Oppknustog svakt grafitt-holdig.
og
Karbonatmed grovkornigeamfibol
porfyroblaster.

Spredtekorn av po og cp v/ 53,85.

38,30:75

9,10:75

53,45:50

Hulletavsluttetved 54,00m.

12. august 1983

I. N on3o. II. c RagnarHagen



BORHULL NR. 14-1-83.

Bormeter ppm Cu ppm Zn ppm Ni ppm Co % Fe ppm Ag ppm Au

15-16 107 14 98 38 3,20 4 0,1 <0,02

20-21 218 38 265 150 4,50 <0,1 < 0,02

21-22 326 61 122 57 5,90 <0,1 £0 ,02

22-23 481 14 115 56 5,50 < 0,1 4 0,02



DIAMANTBORING KAUTOKEINO 1983. 

Kjerneobservasjoner.
14-2-83 
BorhuH nr.

Koordinator: Y 	 62893

Ph 	 456attihøyde	 nh

300 gi retning 	

47°
med helning

Borhullets lengde29,60 m

Profd

X 81450

I3oret meterBergart Kjerne-




mangel
Skifrighet Bergart


prøve

	

0 - 9,40 Overdekke

	

9.40-13.50 Albitt-karbonatberart.
Grå, foliertmed mørke og lyse bånd, 1 mm

brede. Svært finkornet(tett)med lag av
amfibolog py. Også lag med grovkornet
kalkspatmed opptilca. 15% py i 2-3 mm
storekorn eller i lag.

	

II13.50-14.45 Grågrønnuorienterttil foliertmed opptil
mm-tykkebånd. Finkornet. Amfibol,feltspat
og kalkspat. Fra 14,00m noe innholdav
rød feltspat,uregelmessigopptredenav

0,5 cm aggregaterellerporfyroblaster
av amfibol.

	

II14.45-15.15 Amfibol-skifer.
Grågrønn,plant foliert,finkornet(< 1 mm)
skifer. Mineraler: Feltspat,amfibol,
biotittog noe kloritt.




Py opptreri enkeltetynnelag.
Kalkspatårer.

	

15.15-15.90 Amfibolittbreks'e.
0,5-5,0cm tykkelag av amfibol+ kloritt
og grovkornet( C.3 mm) kalkspatsom går
over i breksjertamfibolittmed kalkspati
matriks.
Noe kloritt.

	

15.90-16.80 Klorittskifer.

Grå - brun - grønn, plant foliertog skifrig.
Finkornet. Synligemineraler: Klorittog
noe biotitt.

	

16.80-19.90 Amfibolskifer.

Mørk grå. Til 19,0 svaktorientertog
middelskornet. Amfibolbergartmed litt
kloritt. Deretterfoliertog finkornet
amfibolskifermed biotitt,med dm-mektige
lag av middelskornetkalkspatmed amfibol.

10-11- 900

11-12- 90o

12-13-. 90o

13.9 - 900


14,25- 85°

14,7 - 85°

15,95 - 85-90°

17,05 - 90°

18,60 - 700

I unt..,1.71. \ 4. 11.1'..



Ark 2

Boretmeter

19.90-23.0

Bh. nr. 14-2-83

Bergart

Karbonatberart.
Lys gråhvitmed grønnstriper. Plant til
uregelmessigfoliertog middelskornet.
Mineralerer kalkspat,kvartsog/eller
feltspatog noe amfibolsom øker i mengde
fn420,0m. Lag av uorienterte cm-store
tremolittaggregaterved 21,10-21,15.
Spor av py fram til 20,0 m.

II23,0 -29,6 Albitt-karbonatberart.
Gråhvit,noe uregelmessigfoliertmed mørke
mineraler. Finkornet ( 1 mm) med et

tett (mikrokrystallint)partimellom
25.15-25,80m.
Mineraler: Kvarts/feltspatog kalkspat.
Amfibolopptreri lag sammenmed noe
biotitt,og i aggregatereller deformerte
amfibolittfragmenter.py forekommer
disseminerteller i mm-tykkelag.
py-innholdetavtar nedover.

Profil

Kjeme-slciffighet
mangd

Bergart

prøve

19.40- 900
20,50- 80°
21,60- 75°
22,15- 75°
22,95 65o

23,50 - 900
24,50 - 90°
25,50 - 80°
26,50 - 900
27,0- 80°

SLUTT
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BORHULLNR. 14-2-83.

Bormeter ppm Cu ppm Zn ppm Ni ppm Co % Fe ppm Ag ppm Au % Co*

9,45-10 22 7 250 912 7,60 <0,1 <0,02




10-11 30 6 431 1293 13,00 <0,1 <0,02 0,12

11-12 19 4 262 880 10,00 < 0,1 0,08 0,12

12-13 16 7 179 658 7,10 <0,1 0,02




13-14 45 8 247 444 7,10 <0,1 0,02




* Lab. Kirkenes








DIAMANTBORING Kautokeino 1983.


Kjerneobservasjoner.

Borhull nr. 	 14-3-83 	

Kconfinator: Y  62 878 


Plimu 460ihøyde   m.

300gi mming 	

45omed hchnng 	

Borhulku kngdc 39,70m

Bomt nmmr Bergart

0 — 5,5 Overdekke

Protil

81 450

Kjerne- Skifrighet Bergart
mangel preve

5,5 - 9,75 Anfibolitt Grønn, uorientert,finkornetmed
korn 1 mm. Enkeltestørreaggregatereller

porfyroblasterav amfibol. Amfibol er hard-
mineral. Biotittinnholdfra 0-25%. Andre
mineralerer feltspatog kvarts. Kvarts opp-
trer i årer opptil0,5 cm (ved 7,25 m).
Py opptreri årer av mmrtykkelse.Cp sammenned
py i en åre (7,80m)

9,75-10,0 Overgangssone


II10,00-11,75 Felts atber art
Mørk gra med mmrstorelyse flekker,foliert,
middelskornet med kornstørrelse1-2 mm.
Svak foliasjoni begynnelsen,som blir mer
utpregeti løpetav 11 m og tenderertil
bånding. Feltspater hovedmineral. Flere
mnrtykkekvartsårerskjærerfoliasjonen.
Mellom 11,50og 11,70opptrer porfyroblaster
(0,5 cm) av amfibol.

11,75-14,90 Amfibolskifer
Flekket bergart,foliertved lag med
vekslendekornstørrelserfra fin- til grov-
kornet. Fra 14,50m også ved lag med biotitt.
Hovedmineraleneer amfibolog feltspat,med
noe karbonat. Spor av py og cp.

14,90-15,50 Grågrønn,båndetog plantskifrig,finkornet
bergart. Synligemineralerer feltspat,brun
glimmerog grønnemineraler.

15,50-19,50 Amfibolskifer

Rosa, grønnog grå, båndet, tett bl.a. med
porfyroblasterelleraggregaterav amfibol.
Feltspater hovedmineral. Amfibolaggregatene
er 1-10mm store, langstrakteog orienterte
paralleltfoliasjonen. Fra 18,50m er berg-
arten midde1s kornet (1-2mm) og svakt
foliert.

10 m-50°

10,8-80°

65°

12,65-75


13,45-75

15,20-70

16,70-75


17,75-75

I 1 110-9-74. FS 011311. A 4. II. .



Ark 2.
nr.B 14-3-83h. Profil .

Boret meter

19,50-26,60

ge26,60-27,10

27,10-30,5

11
30,50-33,0

1133,0 -33,6

Albitt-Karbonatb.a.(fels)
Hvit til lys gr bla foliert,tett bergartmed
lyse og mørkebånd. Frem til 20,75m opptrer
lag, årer og aggregaterav amfibol. Fra
ca. 25 m er det enkelte rødligelag. Foila-
sjonener jevn og plan i enkeltepartier,
uregelmessigog svak i andre. Bergartener
foldetflere steder.
Synligemineralerer kalkspatog kvarts/felt-
spat. Grovkornetkvarts og kalkspatopptrer
i opptil 15 cm mektige lag og årer.
Bergartener mineralisertned py i lag, årer
eller disseminerti mengderfra 5 - 25%.
Mineraliseringener særlig utpregeti lag med
grovkornetkvartsog kalkspat.

Fra 15,90m opptrer disseminertpy i mengder
på opptil ca. 5%.
Ved 17,55m : cp.

17,45-17,50m : Grafittlag.

Vekslin mellom rønnskifero karbonatberart
Grønnskifer: Grønn med enkelterødlige
partier,foliertog enkeltesteder med 1 mm
bredebånd, kornstørrelse 1 mm. Mineralene

er amfibol (+ evt. kloritt),feltspatog
biotitt.
27,85-27,90m : Amfibolporfyroblaster.
Karbonatberart: (urein)ved rødligepartier,
uorientertog grovkornet. Inneholdernoe
amfibolfra 30 m. Lageneer opptil 20 cm
mektige. Fram til 27,50m inneholderb.a.
ca. 5% py. Fra 27,50m spor av py.

Overgangssone Kalkstein/albitt-karbonatb.a.
med amflbollag. Ca 5% py.

Karbonatberart
Svaktbandet fin-middelskornet (1-2mm)
amfibol-karbonatbergart.Spor av py,
opptil 1% mellom32,0-32,25m.
30,85-30,95: Lag av uorientertøtett felt-

spatbergartmed tremolittaggre-
gatermed 1-1,5 cm langenåler.

Vekslingmellomgrågrønn,flekket,finkornet
( 1 mm) skiferog fin- middelskornet

amfibol-karbonatbergart.Lag med grovere
amfibol-(tremolitt-)porfyroblaster.

Bergan IKjerne-
skirrighet

mangel




Bergart


prove

19 - 20 m

21 - 22 m
19,60-70




22 - 23 m
20,50-70




23 - 24 m
20,95-85




24 - 25 m
20,75-




25 - 26 m
20,90-70




22,30-75




26 - 27 m
23,20-75




23,90-70




24.20-6





25,10-8





26,60-6





28,10-7°




29,25-8°




30,40-8°




31,4-85





32-33-





90





33,60-8°






3 14-3-83Ark Bh.nn Profil

	

Boret melerBergart

	

33,60-39,70Amfibol-karbonatberart
Hvite til bandete,gr grønne- lys grå - mørke
lag.Plan til uregelmessigfoliasjonog

folding.
Fin til middelskornet.Mineraler er kalkspat
(+ feltspat)med vekslendeinnholdav amfibol.

Biotittopptreri enkeltelag, særligsammen
med amfibol.

Spor av py, enkeltemm-tykkelag mellom
36,0-36,60m.Gjennomsettende, opptil cm tykke

karbonatårer.

Kjerne-Bergart

Skifrighet


mangelprove

34,80-85

35,0-36,

80
36,0-80°

36,70-80

37,25-70

37,75-60

38,40-75

39,50-70

37,0-37,15m : Foldekne.

1139,70 SLUTT
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BORHULL NR. 14-3-83

Bormeter ppm Cu m Co m Ni % Fe

19-20 175 52 103 2,2

20-21 143 190 166 3,7

21-22 8 203 207 6,9

22-23 9 915 317 8,3

23-24 19 950 334 8,9

24-25 8 1885 408 6,8

25-26 14 745 258 7,9

26-27 24 625 202 6,7
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