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During follow-up work of airborne regional geo-

physics the Guorbajavri cohalt mineralization

was discovered by basal till/bedrock sampling.

Guorbajavri is situated km nouth-southeast

of the Bidjovagge Mine. The Eineralization

consists of cobaltirerous pyrite disneminated

in albite felsite. The thicknens of the zone

is about 5 m with average grade or 0.09% Co.


The nickel/cobalt r tio in 0.31.

A promising EM anomaly in the centinhation

along strike of the ccbalt rdneralization was

proved by diamond drIlling t.0 be cansed by

graphitic schists. Apart brom soor hupple-

mentary geophysics no burthrr work is

recommended on this UnaaRo
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1NTRODUCTION

1n 1980 1500 line km of geophysical helicopter survey was flown in the
Bidjovagge area by the Geological Survey of Norway (NGU report no 1783). One
of the anomalies that was selected for follow-up work from this survey is a weak
EM-anomaly just north of the lake Guorbajavri. The area is situated km south-




southeast of the Bidjovagge Mine (Fig. 1) and the rocks belong to the Caskias
greenstone group. In 1982 the area was investigated on the ground by VI,F, Self

potential and magnetics and got the designation "Target area no 14" (Aspro
report no 1370). The areato the north of the lake was surveyed and only one
weak VLF-anomaly was found (Fig. 1).

Bacal till/bedrock geochemistry.

IlitVJF anomaly did not look too promising, but it was decided to do ont. protile
ct cochewical sampling over the anomaly. The sampling was done with ASfhOls
percussion drilling unit in Ihe late winter of 1983. Samples of basal tiland
bedroek were collected in a profile close to shore line. Distance between samp-
ling points was 5 m. Both till and bedrock samples were analysed for Ce,
Co, Zn and Au. The results arc presented in Fig. 2. The till thickness was

hetween 2,5 m and 8,0 m.The only strong anomaly is a cobalt and nickel hedrock-
anomalv of the two easternmost sampling points. Up to 149 ppm copper Van re-
earded in bedrock samples, but this cannot be considered an anomalv iii he
greenstone environment. All samples contained less than 20 ppb gold.
The high cobalt content of hedrock is not refleeted in the basal till geo-
cemistmy. This demonstrales that til1 samples must be used very careFellv.

A study with a stereo microscope of the drilling chips from the cobalt-ri.11
samples showed an albite felsite with disseminated pyrile mineralivatien. The

high coball values in a Ifidjovaggetype albite felsite were encouraging and it
was decided lo continue the investigalions in this area.

Detailed geological mapping was the next step in the exploration of area no 14.
The mapping was done by ASPRO geologist Kari Berge.
The  tuter-Dpsare shown in Fig. I . The eastern and southern parts ot the area
are domlnated by finegrained banded amphiholites. These rocks are interpisaated



as meta tuffs. The meta tuffcontains thin layers of albite felsite. Small

amounts of pyrite and occationally chalcopyrite are often oxidized and give a

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

contains carbonate'veins with scapolite and amphibole. A magnetite-rich meta

tuff is observed to the west. This observation corresponds with a north-south

striking zone of magnetic high from the geophysical surveys.

The northern part of the area is dominated by a coarse-grained, massive amphi-

holite, probably a meta gabbro.

The most interesting outcrop is situated just to the east of the VLF anomaly on

line 816, an albite felsite with oxidized pyrite.

GEOPHYSICS

After the initial geophysical ground survey was performed, the geophysieal data

from the helicopter survey had been reprocessed (ASPRO report no 1381). The

resistiv ty map of this new processing enhanced an EM anomaly just south of the

lake (Fjg. 3). The EM-anomaly to the north of lake that was first selected for

follow ap work does not produce a resistivity anomaly. A large arra of resisti-

vily low over the lake and eastwards corresponds to a topographic depression

with assumed thick deposits of finegrained glacial sediments.

In the summer of 1983 an area to the south of the lake was surveyed by slingram

and magnetics to cover the resistivity anomaly (Fig. 1). Also the profiles to

the north of the lake were resurveyed with the slingram system. A short, thick

conductor was found to the south of the lake (Fig. 1), while nu slingram anomaly

was produced north of the lake. These results are in very good agreement wilh

the resistivity map from the airborne survey. The complete slingram results are

given in ASPRO report no 1468.

DlAMOND DR1LLING

The work so far on area 14 had outlined two interusting targets, the cobalt

mineralization north of the lake and the good couductor on the southern side.

It was decided to test these targets by diamond drilling. The good conductor

seemed a special interesting target. It has a limited strike length, a thick-




ness of 25-30 m, and it is situated in the continuation along strike or the

cobalt mineralization.
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Ddh. 14.1 was drilled to test this anomaly. The drillhole section and

geophysics are shown in Fig. 4. The intersection of two thin zones of

graphitic schist explains the appearantly thick conductor as interpretated

from geophysics. The core log report and analyses are given in Table I.

Minor amounts of pyrite was observed in the graphitic schist. The analytical

results are negative.

Ddhs. 14.2 and 14.3 were drilled to test the coball mineralization. Drill

hole sections are shown in Fig. 5, Core log reports and analyses are given

in Table 1. The position of the sampling points of the geochemical survey

were probably not quite well established in the grid, because the first hole

(ddh. 14.2) hit mineralized rock ns soon as the till was penetrated. To


get a full intersection of mineralization and country rock hole 14.3 had

to be drilled. The albite felsite with disseminated pyr anite is extremely


finegraincd brownish rock. Changes in colour-shades give the rock a fine-

banded appearance. The meta tuff/meta tuffite is rather inhomogenous with

varying amounts of amphibok.,biotite, feldspar, carbonate and ohlorite. The

rock is usually well foliated some zones are breociated with carbonate iu-

fillings. The carbonate rock contains varying amounts of quartz, feldspar and

dark silicates with a continous transition into the amphibole carbonate rock.

The cause of the weak VLF anomaly is probably a thin zone of graphitii•schist

(ddh 14.3). The disseminaled mineralization does not seem to give any response

to either VLF or Slingram.

Ddh. 14.2 aud 14.3 showed respectively 4,55 m of 810 ppm cobalt and 5,0 m

of 1024 ppm cobalt. This gives an average grade of 0,093% cobalt for the

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

ratio of 0,31. The correlation coefficient between nickel and cobalt is 0,82.

There is a very weak correlation between cobalt and iron (r = 0,23).

The content of copper, zino, gold and silver is very low. A total of 123,30 m

was drilled in area no. 14.

ELECTRON M1CROPROBF ANALYSFS

il The only possible cohalt-bearing mineral found in polished sections is pyrite.

The pyrite occurs as up to 4 mm large individual grains and aggregates. The

grains are subhedral to anhedral. Parts of the grains are specked with tiny

inclosions (Fig. h). This is interpretated as a primary, poikilitic

generation with a metawrphic overgrowth of "clean" pyrite.



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

framhoidale textures. Such textures could not be deteeted in the light micro-

scope. The disseminated poikilitic pyrite may however indicate an exhalative

origin for the alhite felsite and the mineralization.

11g. 6. Microphoto of poIkilitic, primary pyrite with a

metamorphic overgrowth of secondary pyrite.

One polished section was analysed by electron microprohe at Senrral-

instituttet for Industriell Forskning. An average of mix point analyses


gives:

Fe 47,00 wt Z

Cu 0,03 " "

Ni




0,19




Co




0,59




55,52





103,33 wr Z

The sulphur and iron valnes are a hIl too high due to a poor calibration of

standards, and this causes the high sum. 311ecobalt content of the pyrite

varies from 0,157 to 1,107. ne same variation seems to exist within beth

generations of pyrite. lhe average nickel Lo cohalt ratio of the pyrite is



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.

DISCUSSION , 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 ett.al.,

1957 (NGU, 201, p. 72).

Both the average grade of the Guorbajavri mineralization and thu c01)311content

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

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

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

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

This excludes the possibiltties of a high grade cobalt concentrate.

In April 1984 the ice -covered lake Guorbajavri will be surveyed by P11Jud

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

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

follow-up work is reconmtended.

1n the Outokumpu zone in Eastern Finland cubalt has been used as an indicator

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

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

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

showing must be considered.

Stabekk, Feb. 09.1984

ce- r cr ---e---

Eagnar niwen
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DIAMANTBORING Kanir okeini'

Kjerneobservasjoner.

IlorItulI nr. 14 - 1 - 83

100 NMoordithitor: Y

456IM..itt Iroyde m

°100
rerning

65()
ined heln;

Ilorludlets 54,00 ni

Iii

Protil 100 N


440 W

brnd meter Hergart Kjert16-


n0[1,41
Sk ghet

0 - 5,70 Jordboring

	

5,70- 6,55 Melndinbas, massiv middelskornig med sknpolift.

6,15-6,25: Albfltfels.

5,70-6,55: ur snnnsynligvis blokk

	

6,55 20,25 Mulatoffitt. 0rønn-gr4, tin- mtddelkornig,

Ingdelt. Amfibol. pIngioklas og biotitt t

vekslende mengder. Spredte kvnrtsnrer og

karhonnt-årer. Lokale portyroblaster av

hornblende. Jokalt er bergarten oppknåst.


6,55- 6,90: Farbonatrirer med amfibol.

15,10-15,30: fels-sone med litt py.

	

20,25- 1,90 grafittskifer (Grafittfels2). Finkornig,

breksjert med karhonat-årer. Lill py i årer.

Sterkl minkende 0-innhold fra 21,30.

Overgang lit metatuffitl.

	

21,90-34,70 Mutndiabas. Middetskornig, massiv. Jokalt

I grovkornet med skapolilt og hornbIende.

Inneholder spredte karbonat-arer.

22.45-22,75: Are med melkekvit kvarts.

30,20-32,20: Karbonal med grovkornele

nmfibol-porfyroblaster.

32,25-32,30: Are mud melkehvit kvnitts.

	

I34,70-54,00 Melatuffitt som 6,25-20,25.

35,40-35,70: Oppknost og svakt grn1itt-holdig.

I  36,95-37,05 og
45,00-45,10: Karbonat med grovkornte tiho1

porfvroblaster.

7,65:60(


8,95:45(

I9,20:70'


3 1,60:75(

38,30:75(


49,10: 75(

Spred te knirti av po og ep v/ 53 85. 53,45:50 1

Hullta av4Itillot vtvl



BORMULL NH. 14-1-83.

Bormeter ppm Cu ppm Zn ppm Ni ppm Co Be ppm Ap ppm Ati

15-16 107 14 98 38 11,20 c 9,1 < 0,02

20-21 218 38 265 150 4,50 c 9,1 C 0,07

21-22 326 61 122 57 5,90 < 9,1 C 0,02

22-23 481 14 115 56 5,50 ( 0,1 L- 0,112



DIAMANTBORING KAMUKFINIO 19

Kjerneobservasjoner.

14-2-93

62591 81450

45n,

ton 1.

4,70

29,60 m

Ite rga

Overdekke

Atbitt-karbonatbergart.
Grå, foliert med morke or lyse hOnd,
brede. Svært binkornet (tett) med lag av
amfibol og py. Også lag med grovkornot
kalkspat med opptil ca. 15% py i 2-3 mm
btore korn eller i lag.

Grttgronn uorientert t il r liert med opptil
mm-tykke band. Finkornet Amfibol, feltspat

og kalkspat. Frrt 14,00 m noe innhold av
rod felfspat, uregelmehrig, opptreden av

0,5 cm aggregater eller porfyrobluster
av amfibol.

Kjeme-
Skubgho Iterr.at


punm

10-11
11-12 --
12-11 -

1 mm

ItorhuIt nr.

Koordinator Y

l'Kttt i huyde

i retning

r med hehnng

Iturhullets kmgde

Itmet Met“

o - 9,40

9.40-13.50

It.50-14.45
13.9
14,25 -

	

14,7 -

	

15,95 - ttto

14.45-15.15 Amfihol-rktfer.
Grågronn, plant fo tert, tinkru t 1 mmt
skifer. Mineraler: Feltrpar_ arofibol,

biotitt. og,noe kloritt.
Py opptrer i enkelto tynne
KalkspatUrer.

Amfibolitt breksje.
cm tykke lag av amfibo: + k1oritt

og grovkornet ( rt.3 mm) kalkspat som gfo-
over i breksjert amfihol itt med kalkspat i
matriks.
Noe kloritt.

IH.P0-16.80 Klorittskifor.
- brun - gronn, planI foliert og Akif

Ninkern(a_ Synligo minerdler: Klositt

noe bietitt

1n . ttf 0 19 90 AmficInk,!
Mdrk 19,c nvtkt uHer3eu
middeln Icorart. Ard9bolher1'rirt med 1itt
k ori tt. heret t "t'

amfibolbk.ter med hInt:rt, mel HL-Lur
lag av middels korupt katA pdt t ihel.

I7,0h - ut:

18,rO - 70"

I15.15-15. 90



nr. 14-2-8H Prohl

1kv gart
K lemw-

11.1 


Skilrighet
beryirt


Fro“.

Karbonatbergart.




Lys gråhvit med gronnstriper. Plant til




19.40 - 90"

uregelmessig foliert og middels kornet.




20,50 - tta"

Mineraler er kalkspat, kvarts og/eller




21,60 - 2L"

feltspat og noe amfibo1 som oker i mengde




22,15 - /

fra20,0 m. Lag av uorienterte cm-store

tremolittaggregater ved 21,10-21,15.

22,95




Spor av py fram til 20,0 m.




Albitt-karbonatbergart.




Gråhvit, noe nregelmessig foliert. med morke




23,50 - 90°

mineraler. Finkornet ( 1 mm) med et 24,50 - 900

tett (mikrokrystallint) parti mellom 25,50 - 80Y

25.15-25,80 m. 26,50 - 90°

Mineraler: Kvarts/feltspat og kalkspat. 27,0 - 66°

Ark

lur et metcr

9. .

I23,0 -29,6

Amfibo1 opptrer i lag sammen med noe

biotitt, og i aggregater eller deformerte

amfibolittfragmenter. py forekommer

disseminert eller i mm-tykke lag.

py-innholdet avtar nedover.

SLUTT



BORHULL NR. 14-2-83 .

I

Normeter pprn Cu ppm Zn ppm Ni ppm 00




ppm kv ppm Au % Co*

I 9,4H-10 22 7 750 912 7,00 < U, I < (),(L)




10 - 11 30 6 431 1293 13,00 <0,1 0,02 0,17 


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




I 14 171 45 8 247 444 7,10 ,c, 0,1 0,02




* Lab. K i rkenes








DIAMANTBORING Kautokeino 19 83. 

Kjemeobservasjoner.

Borluill nr. .

Koordinator : Y

Plent i hoyde

retning

, tned helning

Itorhullets lengde

1Itnret meter Bergart

14-3-83

62 878

460

300g

45-

81 450

39,70 m

Kjente-




ntangel

Itery.trt

rritve

0 - 5,5 Overdekke

5,5 - 9,75 Amftbolitt Grønn, norjentert, finkornet med
korn 1 mm. Enkelte større aggregater eller

porfyroblaster av amfibol. Amfibol er hard-
mineral. Riotillinnhold fra 0-25Z. Andre

mineraler er feltspat og kvarts. Kvarts opp-
trer i årer opptil 0,5 em (ved 7,25 m).
Py opptrer i årer av mm-tykkelse. Cp sammen uwd
py i en åre (7,80 m)

o9,75-10,0 Overgangssone

10,00-11,75 Feltspatbergart
Mørk grå med mm-store lyse flekker, foliert,
middels kornet med kornstørrelse 1-2 mm.
Svak foliasjon i begynnelsen, som blir mer
utpreget i løpet av 11 m og tenderer til
bånding. Feltspal er hovedmineral. Flere

mm-tykke kvartsårer skjærer foliasjonen.
Nellom 11,50 og 11,70 opplrer porfyroblaster
(0,5 cm) av amfibol.

11,75-14,90 Amfibolskifer

Flekket bergart, foliert ved lag nwd
vekslende kornstørrelser fra fin- til grov-
kornet. Fra 14,50 m også ved lag med biotitt

Movedmineralene er amfibol og fellspat, uwd
noe karbonat. Spor av py og ep.

14,90-15,50 Grågrønn, båndet og plant skifrig, finkornet
bergart. Synlige ndneraler er leltspat, brun

glimuwx og grønne mineraler.

15,20-70

10 m-500

10,8-800

65o

12,65-75


13,45-75

15,50-19,50 Amlibolskjfer
Rosa, grønn og gra, båndet, te:t med
portyroblaster eller dr,y,re:IleU av draibd:.
feltspat er hovedmineral. Atitfiholdyy[ey.ttene
er 1-10 S 0 loigst i;iktt oy orit•titttrte
parallell foliasjonen. Fra 18,50 m cr berg-
arten middels konte t ( - 1' tent)

rt.

17,7"

16,70-75



Ark 14-3-83Bh. nr. Prohl

Njurne-
mangd

Skilhghet Iletyart

m


m

19

21

- 20

- 22
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)




24.20-60'




25,10-80'




26,60-65)




Boret meter

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

17,45-17,50 m : Grafittlag.

I 19,50-26,60 Albitt-Karbonatb.a. (fels)
Hvit til lys gråblå foliert, tett bergart med
lyse og mørke bånd. Frem til 20,75 m opptrer

11

lag, årer og aggregater av amfibol. Fra

ca. 25 m er det enkelte rødlfge lag. Foila-
sjonen er jevn og plan i enkelte parlier,
uregelmessig og svak andre. Bergarten er

11
foldet flere steder.
Synlige mineraler er kalkspat og kvarts/fell-
spal. Grovkornet kvarts og kalkspat opptrer

11
i opptil 15 cm mektige lag og
Bergarten er mineralisert med py i lag, årer
eller disseminert i mengder fra 5 - 252.

11	

Mlneraliseringen er særlig utpreget i lag med

grovkornet kvarts og kalkspat.

Itergrrt

Overgangssone Kalkslein/albitt-karbonatb.a.
nrd amfibollag. Gri57.py.

Veksling mellom grønnskifer og karbonalbergart

Grønn  skifer: Grønn wed enkelte rødlige
parlier, foliert og enkelle steder med 1 mm
brede bånd, kornstørrelse 1 mm. Mineralene
er amfibol (+ evt. klorftt), feltspat og

biotitt.
27,85-27,90 m : Amfibolporfyroblaster.

Karbonatbergart: (urein) med rødlige partier,
uorientert og grovkornel. Inneholder noe

amfibol fra 30 m. Lagene er opptil 20 cm
mektige. Fram til 27,50 m inneholder b.a.

ea. 57“py. Fra 27,50 m spor av py.

Karbonatbergart
Svakt båndet fin-middels kornet (1-2 nm)
amfibol- karbonatbergart. Spor av py,
opptil mellom 32,0-32,25 nk
30,85-30,95: Lag av uorientertø tett felt-

spalbergart med tremolittaggre-




gater med 1-1,5 em lange nåler.

Veksling mellom grågrønn, flekket, finkornet
( I mm) skifer og fin- widdelskornet
andib01- karbonatbergart. fag med grirverk.
aulfihol- (tremol I I - ) pifyrehLister.

28,10-7 c

29,25-81°

30,40-8(°

31,4-851
32-33 -

901

33,60-8 c

26,60-27,10

27,10-30,5

11

111113050-33,0

I 33,0 -33,6



3 14-3-83Ark 13h. nr. Pmfil

Bergan1ilorcr mneter Kjeriw-

nrangd
iv het Bergi rttik t 


pruve

33,60-39,70 Amfibol-karbonatbergart
Hvite til båndete, grågrønne - lys grå - mørke
lag. Plan til uregelmessig foliasjon og
folding.
Fin til middelskornet. Mineraler er kalkspat
(+ feltspat) med veks1ende innhold av amfibol.
Biotitt opptrer i enkelte lag, særlig sammen
med amfibol.

Spor av py, enkelte Hantykke lag mellom
36,0-36,60 m. Gjennomsettende, opptil cm tykke
karbonatårer.
37,0-37,15 m : Foldekne.

34,80-85
35,0-36,

80'
36,0-800

36,70-80

37,25-70)
37,75-60

38,40-75

39,50-70

39,70 SLUTT



BOMIU1.1. NU . 14-3-83

bormeter ppm Cu ppm Co pprn




19-20 175 52 103 , , ,

20-21 143 190 166 3,7

21-22 8 203




207

22-23 9 915 317 0 , :{

23-24 19 950 334 8,9

24-25 8 1885 408 b , 8

25-26 14 741, 258 7,9

26-27 24 625 202 G , 7
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