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Sammendrag
Two areas containing economicgrades of copperand gold have been outlined in the central parts of the
Suovrarappat anticline. Possible resverves are 360.00 tonnes og 1.6 %Cu and 0.6 ppm Au and
500.000 tonnes of unknown grade.

One additional diamond drill hole is recomendedin the central parts of the anticline and one hole should
be drilled to test a copper-gold-mineralizationin albite felsite and argillite 1.5 km to the east of the central
field.
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INTRODUCTION

The Suovrarappatarea has been consideredan interestingtargetsince the
firstmineralizedboulderswere found in 1958.

This reportgives the completeresultsof the 1982 diamonddriling,with a
geologicalinterpretation.A revisedgeologicalmap is presented. The main
bouldertrainsof the area are discussedwith respectto Quarternarygeology
and ore potential. A microscopicstudyof the ore mineralsgives valuable
informationabout the mineralization.

All availableinformationhave been used to estimatethe possibleore reserves
and give a recommandationfor futurework.

GEOLOGY

A geologicalmap of the Suovrarappatarea on a scaleof 1:20000 is presented
in Fig. 1. The map is made by J.S. Sandstad,but is mostlybasedon the
concientiouswork of H. Delin from 1976. Suovrarappatis situatedonly a
few kilkometerssouthof the boundaryagainstthe autochtonousEocambrian
DividalGroup. The rocks in the Suovrarappatarea belongto the Karelidic
CaskiasGreenstoneGroup.

The main structurein the area is a north-southstrikinganticlinewith a
plungetowardssouthof about40°. The rocksconsistof meta diabaseand
meta basaltin the lower part of the sequence. Some unitsof meta tuff are
also found,but theserocks becomemore frequenthigherin the succession,
locallydevelopetas lapillituff. Geologicalstudiesof major and trace
elementsclassifythe greenstoneas subalkaline,tholeiiticocean floor
basalts (Sandstad,J.S,1981,ASPRO reportnr. 1315). Sodiummetasomatism
(enrichment)is frequentlyfound. Over the area dominated by meta tuff and
meta tuffitefollowsa seriesof argilliteswith some carbonateunits. The
successionends with the Caravarrisandstoneto the east.

Cu-mineralizationis found in units of albitefelsiteassociatedwith graphite
felsitein the lowerpart of the succession. A lowgradedisseminatedminera-
lization(lessthan0.2% Cu) is foundin the east-weststrikingunitsof
felsite. A vein type mineralizationcombinedwith the disseminatedtype
give localzonesof high grade. The main ore mineralsare chalcopyrite,
bornite,chalcociteand hematite. Carbonateoccursas a ganguemineralin
the vein-typemineralization.The mineralizationand thegeologicalenviron-
ment are very similarto the Bidjovaggearea.

On the basisof earlierresults,6 diamonddrill holeswith a totalof
640,60m were drilledin 1982. The locationof the 1982 drillholes are
shown in Fig. 1. Preliminaryresultsof the drillingwere given in a report
of Des. 17, 1982. Drill hole sectionswith chemicalanalysesare shown in
Figs. 2.1 to 2.5. The completechemicalanalysesare givenin Table 1.



- 2 -

The 1982 drillingwas concentratedin two areas in the centralpart of the
anticline. Copper-mineralizationwas found in 5 of 6 holes. Ddhs 5-82and
6-82 were drilledin an area calledTargetarea I. A detailedgeological
map of this area is presentedin Fig. 3.1. All availableinformationhave
beed used to compilethis map. In detailsthe area is very complex,and the
map is somewhatgeneralized. Minor faultsare present,but not indicatedon
the map. With the interpretationin Fig. 3.1 the coppermineralizationis
a strataboundlense-shapedbody in the footwallblock of a graphitefelsite
dippingtowardseast. The most seriousinterpretationproblemis encountered
in the sectionthroughddhs 500A, 500B and 8-59 (Fig.3.2).

The missingcorrelationbetweenddhs 8-59 and 500B may be explainedby
faulting,but a major fault is difficultto fit in with the geophysical
pattern. In the interpretationin Fig. 3.1 an explanationof a crosscutting
diabaseintrusionis favoured. The meta diabaseat Suovrarappatusually
occursas an early intrudedsill. In this case a crosscuttingeventmay
explainboth drill hole observationsand surfacegeologias interpretated
from geophysics. The area has been surveyedby Magnetics,Turam,Self
Potentialand VLF. The VLF-surveywas done in the springof 1982,the result
is presentedin Fig. 3.3. There is agreementbetweenthe VLF and Turam
surveys.

The mineralizationin Targetarea I will be discussedlaterin this report.

Ddhs 1-82 to 4-82 were drilledin Target area II. Becauseof a lake,some
of the holeswere drilledat unfavourableangelsto the expectedstrike. The
rocks in Targetarea II are very fractured. The geologicalinterpretation
of this area is shown in Figs. 4.1 and 4.2. Three mineralizedzoneswere
found in this area. The mineralizationseemsto be strataboundand probably
representthreedifferentzones,not interconnectedby folding. The economic
potentialof thesesoneswill be discussedlater in this report. An albite
brecciaoccuringin the south-westernpart of the area will be discussed
laterin this chapter.

The new geologicalinformationfrom targetarea I and II have been used to
reviseparts of H. Delinsgeologicalmap of Suovrarappat.The new map is
presentedin Fig. 5. Apart from changesin the two drillingareas,the map
in Fig. 5 is differentfrom Delinsmap on the followingpoints:

On the easternlimb of the anticlinethe albitefelsitein ddh 2-75
have been interconnectedwith the felsitein ddh 3-59. There is
stronggeophysicalevidencefor this interpretation.

The westernlimb of the anticlineis cut by a major fault,the
Cuovcajavritfaultzone. H. Delin placeda tightsynclineunder
the Cuovcajavrilake. The main evidencefor a faultare:

A VLF-anomalyfrom an airbornesurveyby DighemLtd. in 1982
(fig.6.1).

The magneticsfrom the same surveyshow a stronggradientalong the
fault (Fig.6.2). The Turam surveyresultscan be fullyexplainedby
a fault. (G.F.Sakshaug,1962. GM-report364).

No outcropsare foundon the westernside of the fault,but the geophysical
patternfrom airbornsurveysindicatestuffitesand argillites.
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The westernside of the faultmust have been loweredconsiderablyto fit
this interpretation.

The Cuovcajavritfaultzone has probablybeen activatedseveraltimes. The
albitebrecciaclose to the zone may be an alterationproductalong an early
fault. On satellite-and air photos the zone is seen as a lineamentalso in
Caledonianrocks. This means movementsalong the zone also in Phanerozoicum.
This is in accordancewith the very fracturedrock foundin drillholes
close to the zone.

BOULDERTRAINS

Mineralizedbouldersare numerousin the till of the Suovrarappatarea. The
main bouldertrainsare indicatedon the geologicalmap, Fig. 1. The boulder
trainsare discussedin lightof recentQuarternarygeologicalwork (Hamborg,
M, 1982-83,NGU reports1882/10,1882/20).

BouldertrainA is composedof bouldersof albitefelsitewith chalcopyrite,
albitecarbonaterockswith chalcociteand two smallbouldersof massive
chalcocite. All thesetypesof mineralizationwere intersectedby the 1982
diamonddrillingunder the Lake øvre Cuovcajavri. Boulder-trainA is
explainedby a relativeshort transportof bouldersfrom the mineralization
suboutcroppingon the easternshore and under the bottomof the lake.

The sourceof boulder-trainB is the mineralizationin the old diamonddrill
hole 500A. The apex of this boulder-trainis situateddirectlyabovethe
mineralizedbedrock.

The sourceof bouldertrainC has not been found. The bouldersmay be ex-
plainedby a very localmineralizationin the east-west- strikingunitsof
albitefelsite. 3 diamonddrillholes from 1959 intersectthe felsitein this
area,but only very weak mineralizationhas been found.One of the boulders
in this trainhas been regardedwith specialinterest: A 30 cm dianeter

boulderof massivechalcocitewith some hematiteand carbonate,containing
an impressive40% copper. Microscopicstudiesof this bouldershow very
clear supergenetextures(seealso next chapterand Fig. 7.8). This
observationmakes the sourcemineralizationsof this boulderless interesting
from an economicpoint of view.

BouldertrainD is made up of bouldersof a greenstonetuffwith disse-
minatedborniteand chalcocite,with minor chalcopyriteand covellite. Rich
samplesof this mineralizationhave been analysedto containup to 0,80%Cu,
but less than0,02 ppm gold. The mineralassemblageand texturesindicatea
supergenousenrichment. This means that the primarymineralizationmust be
very lowgrade. The mineralizationhas not been found in bedrock. Quarternary
geologicalstudiesindicatea short transportation.Exposureis fairlygood
in this area,and the sub-outcropmust be small.

BouldertrainE consistsmainlyof diabaseboulderswith chalcopyriteveins.
The averagegrade of this mineralizationis probablyvery low. One gold
analysisof 0,15 ppm from a mineralizedvein does not indicatea special
gold enrichment.
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A few bouldersof albite felsitewith chalcopyritein bouldertrainE
representa more interestingtype of mineralization.An analysisof o,46 ppm
gold is normalfor this type. The albitefelsiteis rich in rutile,which
is also a positiveindication. However,the bouldersare few and scattered,
and the averagegrade of the mineralizationmust be low. Transportation
of boulder-trainE is assumedto be short,exposureis fairlygood, so the
sub-outcropis not consideredan interestingtarget.

The bouldersof trainF consistof argillitewith zonesof albitefelsite
with chalcopyrite,and also smallbouldersof massivechalcopyrite. Weak

mineralizationcan be seen in outcrops,and the bouldersare almostin situ.
Two holeshave been drilledon this showing. Hole no 2-76was drilled
too short,but hole 6-75 intersectstwo mineralizedzoneswith respectively
1,47 copperand 0,39 ppm gold over 3 metersand 1,14%copperand 0,56 ppm
gold over 4 meters. One chip sample from a quartz-carbonatevein in outcrop
close to boulderscontainedless than 0,02 ppm gold.

In relationto bouldersand Turam anomalies,the drillhole intersectionis
not well situated. The zone shouldbe investigatedwith one additional
short diamonddrillhole.

ORE MINERALSAND TEXTURES

The differenttypesof mineralizationhave been studiedby ore microscopyand
electronmicroprobe. The mineralassemblagesand theirtextures are discussed
in this chapter. The microscopicstudygives importantinformation about
the mineralizationprocesses. The mineralsare describedin the same order
as the parageneticsequence.

Pyrite is scarcein the coppermineralization,but is oftenfoundas an
accessorymineralin the greenstones. Pyriteoccursas inclusionsin
chalcopyritein the rich vein-typemineralizationfrom area I. The texture
gives evidenceof an early pyritebeeingreplacedby chalcopyritewith the
formationof carrolite (Fig.7.1).
The carrolitehas been investigatedby electronmicroprobe.An average
analysisof the Suovrarappatcarroliteis:

Fe 0,86 wt %
Cu 8,41 " "
Ni 11,93 " "
Co 37,96 " "




43,32 " "

Total 102,42wt %

The totalof this analysisis bit high. This is causedby a smallcali-
brationerrorof the sulphurstandard. The analysisgivesthe following
formulafor the Suovrarappatcarrolite:

Co Ni Cu Fe S .1,91 0,60 0,39 0,05 4,00



In Fig. 7.2 the resultof the analysisis plottetin the Cu, Ni, Co, Fe
tetrahedronwith publishedanalysesof linnaeites(VokesFM 1967,Min.Dep.2,
pp. 11-25). The Suovrarappatmineralhas got more than 10% Cu in theCu,
Ni, Co triangle,which definesthe mineralas Carrolite.

Also the pyrite in associationwith the carrolitewas analysedby electronmicr
probe. An averageof two analysesgives:

Fe 46,15 wt %
Cu 0,39 " "
Co 0,37




Ni 0,03 " "




53,55 " "

Total 100,49wt %

When pyritewas replacedby chalcopyrite,the Co- and Ni in the pyritecould
not enter the chalcopyrite,and the carrolitewas formed. Pyrite,chalco-
pyriteand carroliteare believedto be early,hypogeneminerals.

All microprobeanalyseswere done at Sentralinstituttetfor Industriell
Forskning. The instrumentused was a CamecaCamebaxMicrobeamelectron
microprobe.

The chalcopyriteis replacedby bornite. The resultof this processis often
an islandtextureof chalcopyritein bornite (Fig.7.3). There are indications
that this replacementis supergene: A. The occurenceof hematitein the
bornitein Fig. 7.3 indicatesan enrichmentin the oxidationzone. This is
explainedby the carbonatecontentof the rock,whichneutralizesthe acid
solutions,and causesprecipitationabovethe ground-watertable. B. In Fig.
7.4 chalcopyritein a tiny vein has been completlyreplacedby bornite (plus
chalcociteand covellite),while a smallinclusionof chalcopyritein albite
felsiteis perserved. The solutionsdescendingalong the vein have replaced
the chalcopyritein the vein, but have not been able to penetratethe albite
felsite.

Borniteis also foundas intergrowthswith chalcocite,these intergrowthsare
in placesmyrmekitic (Fig.7.5). The chalcociteand borniteare fornedcon-
temporaneouslyduringreplacementof chalcopyritein the enrichmentzone.The
occurenceof hematitein Fig. 7.5 indicatesan enrichmentin the oxidation
zone.

The copperin the descendingsolutionshas been leachedfrom zoneswhich today
occuras barrenhematite,Fig. 7.6. The hematiteis poreous,and formevery
irregulartextures.

Fig. 7.7 illustratesa furtherdevolopmentof the enrichedmineralization:
Borniteis replacedby a finegrainedintergrowthof hematiteand chalcocite.
The concentrictexturesare a clear indicationof a supergeneprocess.
Similarconcentrictextureswith chalcociteand hematitecan be seen in
Fig. 7.8. The samplein Fig. 7.8 is takenfrom the boulderof massive
chalcocitein bouldertrainC.

Anotherlate processis the alterationof chalcopyriteand bornite to chalco-
cite and covellite. The replacementhas takenplacealongcracksand grain
boundaries(Fig.7.3).



- 6 -

The followingtablerepresenta summaryof the parageneticsequenceof the
main ore mineralsat Suovrarappat:


 Py + cp7 -hypogene

 cp + crl -hypogene

 bn + cc + hm + cv -supergene

The microscopicevidencefor supergeneprocessesat Suovrarappatare strong.
The physicalrequirementsfor theseprocessesare also present: The Suovra-
rappat area is situatedclose to the Eocambriancover. Duringmost of the
glaciationperiods,the area was probablycoveredby the autochtonousDividal
Group. The bottomof The DividalGroup outlinesthe positionof the pre-
cambrianPeneplain.

Fig. 8 is a longitudinalsectionof the area. Into the sectionis
projectedthe positionof The DividalGroup. The projectionshows thet the
presentsurfaceof Suovrarappatin latePrecambriantimeswas at a depthof
about 20 m - which shouldbe suitablefor supergeneprocesses. The ftactu-
red bedrockat Suovrarappatin favourablefor the downwardmigrationof
meteoricwaters. The bornite- chalcocite- hematite- covelliteassemblage
is foundat variousdepths. This is probablydue to a varyingpermeability
of the rock, and a varyingcontentof neutralizingcarbonate.

ORE RESERVES, DISCUSSION

Targetarea I (Figs.3.1, 3.2).

The thin zones of mineralizationin ddhs 5008,8-59 and 6-82 excludesthe
possibilitiesof a largeorebodyin this area in spiteof the very encouraging
15 m of 5% copperin ddh 500A. The most interestingaspectof the area is
the intersectionof 17 m of hematiterich felsite(plus4,3 m of 1,43%copper
and 1,04 ppm gold) in drillhole6-82 (Fig.2.5). As discussedin the
previouschapter,this zone may representa leachedcoppermineralization.
Also chemicalanalysessupportthis view: The hematite-richfelsiteis
almostcompletlybarren,the averagecoppergrade is 0,0053%.,theaveragegold
grade is 0,059 ppm. This gives a ratio ppm Au/% Cu of 11, which is very high
comparedto the averageratioof 0,24 for the coppermineralization.The
leachingof copperhave been more effectivecomparedto the leachingof gold.
The distributionof copperand gold in the coppermineralizationin ddh 6-82
(fig.2.5) showsgold enrichmentand copperenrichmentin differentzones,
which is also in accordance with supergeneprocesses..

If the mineralizationin ddh 500A extendsas far north as the graphite
felsitein the hangingwall, and is representedby the hematitefelsitein
ddh 6-82, the area of the primarymineralizationis 2000 m2. If the
oxidizedzone is shallow,and the axis of the orebodyplungestowardenorth
the reservesdown to -100 m are 500.000tonnes. There is not enoughinfor-
mationto calculatean averagegrade of this possibletonnage,but the high
grade of the mainlychalcopyritemineralizationin 500 A and the possibi-
litiesof an enrichedzone indicatesa high grade.

The calculationsand the theoriesoutlinedabove,shouldbe testedby one
diamonddrillhole in profile9100N,to get an intersectionof the zoneat
a depthof about 100 m.



Target area 11 (Figs 4.1, 4 )

The mineralization in ddh 4.82 seems to have nu cconomic potentinl. The

grade is low (2 m of 1,29% copper md 0,35 ppm gold), tind thc stime strati-

graphic level in ddhs 1-62 and (1-62 not.mlnerulized. The mnin zone in


area II is intersected by ddhs 1-76, 2-82 and 1-82. The nvertige horizontal

thickness is 6,5 m. With n strike length of 200 21 the reserves down to

-100 m are 364.000 tonnes or 1,02.cupper tind0,5 ppm gold. Thi:s Lonnrige

must be classified ns possible reserves. To the west Ihis zone is cut by

the Cuovcajavrit fnult. The zone is upen townrds enst, hut the lack 3f

geophysical anomalieb does nut IhUbinte thi•presence of n rich minernlizntion.

Most of the known strike length of fhis zone is situated in very fractured

rocks, under the inke.

The footwall zone in uren 11 is intersected by ddh 1-82 with 6,0 m of 4,13%

copper and 0,84 ppm gold. The high grndes nre eaused by supergene enrichment.

To the west this zone is eut by the Cuovcajnvrit fault, nnd n wenk mtnern-

lization in ddh 2-82 limits the zone of economie grades towards enst.. Also

this zone is situated in breceintod rocks under tbe lnke.

The distribution of copper geld in Ttit 11 also (iispinys lbe

effect of supergene processes. The ehnicopyrito mineralization in ddh -82

(Fig. 2.3) showsri positive correlntion between copper and gold, while in

ddh 1-82 (Fig. 2.1) the gold is enriched outside the chalcocite- bornite-

mineralization. The gold content of the primary mineralization seems to be

too low (0,4 - 0,7 ppm), and the 1eaching and enrichment not extensive enough

to produce gold zones with high ecionomic importance.

The mineralized units seem to thin out tuwards north on the eastern limb

of the anticline (Fig. 5). The sthmd. or broken tionductors found in Unstyit


area I and 11 are not. present townrds north, nnd no further work iK

recommended here.

The Turam survey indicnt. n 0c'tar at a depth of 100 m, 1,8 km northwest

of the Cuovcajavri Inke. This conld be the down-fnulted contInuntion of the

western limb of the nnt reiine. •he mineralizntion in Target nren 11 13 not

strong enough to warrnitt stber t ht' wF'stnnn side of the fnul


present.

The drilling of one ditimond drillhule in Thrget iren 1 and one holc

boulder train F should mnke up the 1984 investIgntions nt 8uovrarnppat„

The drilling should be done in connection with the drilling of follow-up

targets from airborne geophysical surveys 3 km to the east of lluovrnrnppnt.

8iimiluiHatt(b '



TABLE 1

Diamond drill hole

13orhull nr  .SYR.1.-P2 


PrØve nr. b.m. % Cu % Zn % Pb % Pe m Au

	

38-39 0.99 0.59

	

39-40 0,10 1,72

	

40-41 3,92 0,28

	

41-42 4,79 0,15

	

42-43 15,0 0,18

	

43-44 0,03 2,16

	

44-45 0,19

	

45-46 0,02

	

46-47 0,02

	

47-48 0,02

	

48-49 0,02

	

49-50 0,02



Diamond drillhole - 2 -

Borhull nr ...... PYR 2r$2

meter

Pr ve nr. b.m. % Cu „v Zn % Pb% Fe m Au

45-46 0,25 0,02
46-47 0,80 0,02
47-48 0,41 0,02
48-49 0,43 0,10'
49-50 0,23 0,05

50-51 0,49 0,10

51-52 0,50 0,02

52-53 0,39 0,02

53-54 1,02 0,02

54-55 0,01 0,02

55-56 0,00 0,02
56-57 0,15 0,05
57-58 0,44

0,04
58-59 0,05

0,02
59-60 0,10 0,02

60-61 0,02 0,02
61-62 0,11 0,02
62-63 0,03 0,02
63-64 0,13

0,02
64-65 0,51 0,02
65-66 0,34 0,02
66-67 0,04 0,02
67-68 0,51

0,02
68-69 0,09 0,04

69-70 0,14 0,02

70-71 0,04 0,13

71-72 0,89 0,10

72-73 0,50 0,03

73-74 2,59 0,05

74-75 1,60 0,12

75-76 0,68 0,50

76-77 1,69 0,27

77-78 0,45 0,05

78-79 4,38 0,55

79-80 0,96 0,05



Diamond drillhole

Borhull nr 	 SVR 2- 82 


Pr ve nr. b.m. % Cu % Zn % Pb% Fem Au

80-81 0,63 0,48

81-82 2,36 0,21

82-83 4,82 0,62

83-84 0,93 0,10

84-85 0,49 0,04

85-86 0,45 0,05

86-87 0,06 0,04

87-88 0,07 0,02

88-89 0,09 0,02

89-90 0,22 0,22

92-93 0,39 0,02

93-94 3,27 0,18

94-95 0,91 0,10

95-96 0,48 0,02

96-97 0,38 0,02

106-107 0,06 0,02

107-108 5,01 0,21



Diamond drillhole: - 4 -

Borbull nr 	 SVR 3 - 82 


PrØve nr. b.m.% Cu % Zn% Pb % Fem Au

58-59 0,95 0,53

59-60 0,99 1,15

60-61 1,60 2,06

61-62 0,25 0,03

62-63 1,97 0,29

63-64 3,64 1,41

64-65 0,23 0,24

65-66 0,13 0,10

66-67 2,50 0,04



Diamond drillhole

Borhull nr 
 SVR 4-82
- 5 -

Pr ve nr. b.m.% Cu % Zn % Pb % Fem Au

	

40-41 0,02

	

41-42 0,02

	

42-43 0,02

	

43-44 0,02

	

44-45 0,02

	

45-46 0,02

	

79-80 1,16

	

80-81 1,42

	

84-84 0,04

	

85-86 0,48

0,32

0,38

0,02

0,02



Diamond drillhole

Borhull nr 

- 6 -

PrØve nr. b.m.% Cu % Zn% Pb % FeinAu

18,7-19,9 4,01 0,48

20,0-21,1 0,37 0,05

21,1-22,1 0,50 2,24

22,1-23,0 0,50 1,80

23-24 0,0037 0,09

24-25 0,0014 0,03

25-26 0,0034 0,02

26-27 0,0018 0,02

27-28 0,0070 0,18

28-29 0,0018 0,02

29-30 0,0016 0,09
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Fig. 7.1. Microphoto of pyrite (py) replaced by chalcopyrite


(cp). Carrolite (crl) occurs in association with the pyrite.
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Fig. 7.3. Microphoto of chalcopyrite (cp) replaced by bornite

(bn) and hematite (hm).
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Fig. 7.4. Microphoto of bornite (bn), chalcocite (cc) and

covellite (cv) which have completely replaced a vein of

chalcopyrite. An inclusion of chalcopyrite in albite felsite

is perserved.



and chalcocite (cc). The presence of hematite (hm) indicate

enrichment in the oxidiation zone.
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Fig. 7.6. Microphoto of barren hematite (hm).
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Fig. 7.7. Microphoto of bornite (bn) replaced by an inter-

growt of chalcocite and hematite (cc/hm). Concentric super-

gene textures are present.

Fig. 7.8. Microphoto of supergene chalcocite (cc) intergrown

with hematite (hm) in concentric textures.
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