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Sammendrag

The detailed investigations included geological mapping and the sampling of heavymineral concentrates,
ordinary stream sediments, bedrock exposures and mineralized buolders. The samples were later
analysed for Au.

The results of the analysis were generally negative, and did not correlate with the Au-anomalies from
NGU's stream sediment sampling.

Only two analyses, both on heavy mineral concentrates, had values exeeding 1 ppm Au. These
concentrates were sampled from creeks in anomalies 2 and 3 B respectively.
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RESYM-&:

The detailed investigationsincludedgeologicalmapping
and samplingof heavymineralconcentrates,ordinary
stream sediments,bedrockexposuresand mineralized
boulders. The sampleswere lateranalysedfor Au by
Bondar Clegg.

The results of the analyseswere generallynegative,
and did not correlatewith the Au-anomaliesfrom
NGU's stream sedimentsampling.

Only two analyses,both on heavy mineral concentrates,
had values exceedingIppmAu. These concentrates
were sampledfrom creeks in anomalies2 and 3 B (fig.2),
respectively.
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INTRODUCTION

This report is concerned about detailedinvestigationsaroundgeochemical

Au-anomaliesfrom analysedstreamsediment-sampleswithin the map sheet 1833 IV

Millejus,scale 1:50.000. The streamsediment-samplingwas carriedout by NGU

(The NorwegianGeologicalSurvey),and the Au-analysesby BondarCleggin

Canada. The analyseswere then printedout on a combuter-plotteras a geo-

chemicalplot-mapin the scaleof 1:50.000. The plot map on topographic

backgroundis shown in fig. 2, appendix1. This is the basis for the investi-

gations. The investigatedanomalousareas are marked on this map and on a map

in the scale 1:25.000,fig. 1.

To correlatethe numberingof theseareas on both thesemaps, the three

northernmostanomalieson the map in fig. 2 is labeled3A, 3B and 3C. These

are all includedin area 3 on the map in fig. 1. Area 1 and 2 lieswithin the

PrecambriangreenstonebeltstrikingN-NW from KautokeinoCenter. Area 3

(A,B,C)and 4 lies within the late precambrianmetasedimentarynappes and the

underlyingautochtonousDividalGroup.

The detailedinvestigationsincludedheavy mineral sampling,some streamsediment-

samplingto double-checkNGU's samplingwork, and geologicalmapping/sampling

of bedrockexposuresand mineralizedbouldersin the vicinityof the anomalous

creeks and rivers. The main work was heavymineral samplingwith the aid of a

GoldhoundConcentratingwheel. 0.5-1 kg. samplesof streamsediments,sieved

down to -1 mm, were collectedin the anomalouscreeks and rivers (fig.2 -

appendix1). The sampleswere then washed throughthe concentratingwheel,

where the heavymineral fraction,includinggold,was seperatedout and

gatheredin a smallbucket. The heavy mineralswere then dried and examined

under a binocularin order to find gold grains. The heavy mineral samples,

which were around 10 g of weight,were later analysedfor gold by BondarClegg.

Nils Isak Bongo and Nils Anders Hætta,both citizensof Kautokeino,were

assistantsin the fieldwork.

PRECAMBRIAN

Area 1 and 2 both lie in the PrecambriangreenstonebeltthroughBidjovagge

and Njivlujåkka(see fig. 1 and 2). I
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Areal 1 - Doaresvarri

This area had the highestpriorityamong the investigateddetail-areas.

It includesa groupof 3 closelyspacedsampleswith analysevaluesbetween

10 and 20 ppb Au (see fig. 2). This is 3 to 6 times the middlevalue of 3 ppb.

15 heavymineralconcentrateswere sampledand analysed. The resultsare given

on the localmap in fig. 3 togetherwith bedrock-exposuresin the vicinityof

the anomalouscreeks. Samplesfrom the bedrock,which also were analysedon

gold, are markedwith a cross, and the valueswrittenbeside,if this is

> 1 ppb. This is also valid for the other localmaps from the otherdetail

areas. To double-checkthe streamsediment-analysesfrom NGU, we also gathered

15 ordinarystreamsedimentsamples,sievedthrougha 0.18 mm screen,and later

analysedfor Au. The resultsare given in fig. 4.

The bedrockexposuresreveal the following3-rocktypes:

Metadiabase


This is a massive,medium graineddark rock,mainlyconsistingof hornblende,

with irregularmm-thickveins of carbonateand biotitecuttingthroughthe

rock. Theseveins are impregnatedwith Chalcopyriteand Pyrite. The diabase

is thoroughlybrokenup and brecciatedby theseveina,being stronglyaltered

in the vicinityof theseveins.

Au-analysisof this diabasegave 2 ppb Au (fig.3).

Tuffites/ Pelites

These are finegrainedschists,varying from planefoliatedgrey pelitesto

homogenousfibrousgreen tuffites. The tuffitesare volcanic-derivedsediments,

while the grey pelitesconsistof more terrigenousmaterial. The tuffitesare

slightlyimpregnatedwith Py. In the exposuresouth of DoaresjAkkathereis

a zone with cm-thickquartz/carbonate-lenseswith strong impregnationof

Chalcopyritealong the border to the surroundingrock.

Analysisof this part of the rock gave 6 ppb Au.

Tuffs

These are greenand plane foliatedwith a characteristicmm-thicklamination

bandingwhichprobablyrepresentprimary layersof volcanicash. They are

exposedon either side of the tuffite/pelite-zone.Cm to dm - thicklayers
of sugargrainedquartz/carbonateare,common.Scatteredoccurenceof irregular
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quartz/carbonate-veinscuttingthe bedding. These are not sulfide-inpregnated.

One analysisof the tuff gave < 1 ppb Au.

Areal 2 - Sad e'åkka

This area includesanomaly2 with 4 streamsediment-analysesaround 10 ppb Au.

16 heavymineralconcentrateswere sampled. Only one of these showed > 10

ppb Au. This was, however,a high value: 1140 ppb Au, over 1 ppm fim

(see fig. 5). However,studyingthe heavymineralsunder the binocular,

revealedno Au-grain.

3 bedrock-exposuresrevealedthese two rock-types:

Albite / Carbonate-fels

This is a light,felsic,massiverock impregnatedwith Py and Calcopyrite.

1-3 m thickbenchesof grey sugargrainedcarbonate-richrock interchanges

with 2-5 dm thick layersof finegrainedgrey-whitealbite-richrock. The grey

white layersinheritsa relictbandingcharacteristicof the tuffsat Doares-

varri. 1 cm to 1 dm thick quartz/carbonate-veinscut throughthe rock at

right angle to the layering/benching.Theseveins containno sulfideminerals.

Analysisof the sugargrainedcarbonate-richrock gave 4 ppb Au and 420 ppm

Cu. Analysisof the more finegrainedalbite-richlayersgave 4 ppm Am and

53 ppm Cu.

Metabasalt


This is a grey finegrainedrock with an irregularfoliationstrikingnorth

and dipping steeplyto the east. Exactmeasure of the strike/dipis im-

possible. The rock is stronglyimpregnatedwith 1 mm small octahedralmagne-

tite crystals. It is exposed in two N-S strikingridgeswest of Sadgevarri.

Analysesof this metabasaltgave 1 ppb Au (fig.5).

Two Py and Chpy -mineralizedboulderswere analyzedfor Au and Cu. One from

Sadgejåkkaat locality678.971 (see fig. 5). This held 4 ppb Au and 270 ppm

Cu. The other was from a side - creek to Sadgejåkka,directlysouth of the

exposureof the fels, locality678.989. This held < 1 ppb Au and 570 ppm Cu.
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NAPPE ROCKSAND THE DIVIDALGROUP


Area 3. S adnuvarri- Sallevarri

Area 3 on fig. 1 includesanomalies3A, 3B and 3C on fig. 2 - appendixI.

Sub-area3A includesthe higheststreamsediment-valueon the wholemap sheet,

which is 118 ppb Au. 8 heavy mineralconcentrateswere sampledfrom this

sub-areaand analysedfor Au.(fig.6). The 4 samplesfrom the smallanamaly

in creeksnear Sallevarriall showed C10 ppb Au. 4 concentrateswere taken

upstreamfrom the high-valuesample-sitein Coal'bmejåkka.The southernmost

concentrate-sampleshowed 15 ppb Au, the other three < 10 ppb Au.

The sub-areaaroundanomaly3B was investigatedmainlybecauserumourstold

that gold grainswere found from ordinarygold washingwith a pan at Jårbes-

gorsja (fig.6 - appendix2), at a site below a riverfall. We found this

place and sampled2 heavymineralconcentrates. One samplewas analysedto

< 10 ppb Au, the other held 1070 ppb Au. The lastvalue shouldbe of

some interest.

Sub-areaaround3C calledon interestnot becauseof the high valuesof Au in

the stream-sediments,but becauseof the concentrationof a groupof points

distinctlyabove the middle value of 3 ppb Au. 9 concentrateswere sampled

from two creeks (fig.6 - appendix2), all of them showed < 10 ppb Au.

The exposedrocks in area 3 (fig. 1) belong to the allochtonousnappesand the

autochtonousDividalGroup.

Meta-arcose/Conlamerate- Nal anas-na e

This is a light grey feldspar-richrock gradingin grainsizefram arenitic

(0.2-2mm in diam.)up to conglomeraticpebbles,2-3 cm in diameter.

This grainsizegradationcan be seen at Bieddjuruvzain the southswestcorner

of the map in fig. 6. In a 700 m long hillsideexposurethere is a conglo-

meratic layerat the bottom,5-10 m in thickness,with pebbles,2-3 an in

diam.,of quartz,chert and greywackein a areniticfeldspar-richgroundmass.

An analyzedsampleof this conglomerateheld 2 ppb Au (fig.6). This is

disappointing,in view of the fact that conglomeratesis the sedimentary

facieswhere gold is most likelyto concentrate. Upward and northwardin the

hillsidethe pebblesdisappear,and the rock is a simpleareniticarcose.

At locality611.008 (fig.6), a 1.5 m thick layerof greywackelies in the

arcose. Analysisof this greywackeigave1 ppb Au.

• • ire
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Areniticarcose is also observedin an exposure300 m SW of Sallejavriat the

easternmostpart of the map in fig. 6. Analysishere gave 2 ppb Au. The

meta-arcosebelongs to the Nalganas-nappe.

Tillite- Tierta- na e

An exposureof tilliteis observedin a marsh-environmentwest of Spadnuvarri

(see fig. 6). The till clastsor pebblesare of bimodalcompositionwith a

dominatingoccurenceof light sugargrained,dolamiticpebbles,gradingin

size from mm to dm -scale in diameter. The shapevaries from angularto

rounded. Scatteredappearanceof 1-2 cm long ellipsoidicgreenstonepebbles.

The groundmassis dark and fine to sugargrained. 0.5 m thickpebble-free

zoneshave a distinctschisosity. Analysisof the tillitegave 2 ppb Au.

The tillitebelongs to the Tierta-nappe(fig.9).

Shale - Tierta- nap e

This is a finegrainedcarbonate-holdingshalewith an irregularfoliation.

It belongs to the more mature sedimentsof the Tierta-nappe. It is exposed

in a hillsidedown the west slopeof Sallevarriacrossone of the sampled

creeks (fig.6 - appendix2). Au-analysisgave 1 ppb Au.

Gre -wacke - DividalGrou

This rock is exposed in an approximately70 m high riverfallat Jårbesgårsja

as steep cliffsof grey, carbonate-rich,homogenous,fine to sugargrained

rockswith a conspicioussedimentarylayering/banding.Analysesof the rock

gave 2 ppb Au. These cliffsbelong to the DividalGroup.

Two sulfidemineralizedboulderswere sampledfrom the creek Aitevaggibetween

Sallevarriand Goarvevarri,and analyzedfor Au. The analysesshawed6 and

17 ppb Au (see fig. 6.).

Area 4. N'ar avarri

Area 4 includesanomaly4 on fig. 2 - appendix1, which in turn includestwo

anomalousstreamsedimentvalues, showing48 and 16 ppb Au respectively

(fig.2).

8 heavy mineralconcentrateswere sampledfrom the creek down the westernslope

of Njargavarriand 6 samplesfrom Njargajåkka(see fig. 7).

The analysesof these samplesall showed < 10 ppb Au.
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To double-checkthe analysesfrom NGU's stream-sediment-samples,4 ordinary

streamrsediment-sampleswere collectedfrom the creek down from Njargavarri.

The resultare shown in fig. 8. One analysis.showed2 ppb Au, the other

threeshowed 5 1 ppb Au, which is not in agreementwith 48 ppb Au on NGU's

map, but certainlyin good agreementwith the low resultsfrom the heavy

mineralconcentrates.

The exposedrocks in the area belong to the Nalganas-nappeand the Dividal

Group:

Meta-arcose

This is a tectonizedvarietyof the arcosicrocks of the Nalganas-nappe.

It is schistose,mediumgrainedand otherwiselithologicallyidenticalwith

the arcoseobservedat Bieddjuruvzaand Sallejavri(fig.6). In the creek

down the western slopeof Njargavarri,it lieswith discordantcontacton the

underlyingschistsand sandstones. In a 200 m long exposurealong Njargajåkka

(fig.9) one can see a distinctlineationof the quartz/feldspar-minerals,a

so-calledmullion-lineation.These structuresindicatethat the rockshere

are locatedat the basal thrustzone of the Nalganas-nappe.The arcosic

exposuresin the creek down from Njargavarriis stronglyjointedwith bluish

black Mn-paintingon the joint-planes. Two analysesfrom this arcosegave

< 1 ppb Au.

Exposedrocks from the DividalGroup:

uartz- sandstone

This is a fine to sugargrained,homogenousgrey-whiterock with a distinct

flat-lyingsedimentarybenching. It is a clearlymore mature sedimentthan the

arcoseof the Nalganas-nappe.

Analysisof a sauplegave < 1 ppb Au.

Shale

This is a finegrained,dark grey to brown sediment. It is exposedin two

differentvarietiesabove and below the quartz-sandstone.Betweenthe sand-

stone and the Nalganas-nappe,the shale is flat-lyingwith a fine-latainated

sedimentarylayering. Analysisof this rock gave < 1 ppb Au. Belaw the

sandstone,the shale is exposedon a'SW-bankof Njargajåkka(locality509.875).

This variety is unfoliatedand broken up along conchoidalfracturesinnany

differentdirections.
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SUMMARYAND CONCLUSIONS

On the basis of a geochemicalplot map comprisingmap sheet 1833 IV Mållejus

: and visualizingAranalyses from NGU's streamsedimentsampling,6 anomalies

were selectedfor detailedinvestigations.

These investigationsincludedsamplingof heavy mineralconcentratesthrough

a Goldhoundconcentratingwheel, ordinarystreamsedimentsampling,nupping

and samplingof exposuresand mineralizedbouldersaround the anomalouscreeks

and rivers.

The resultsof the detailedinvestigationsand the followinganalysesare

generallynegative. None of the analysesof the bedrocksand mineralized

bouldersexceeds17 ppb Au. Likewise,the analysesof the.streamsediments

do not exceed 3 ppb Au. Only two analysesof the heavy mineralconcentrate

samplesexceed 1 ppm Au. These are from area 2, in a side-creekto Sadgejåkka

(fig.5), and area 3, anomaly3B, at a site below a riverfallin Jårhesgårsja

(fig.6), respectively.

The sanplesite in area 2 lies 150 m southof the Py and Chpy-impregnsted

albite/carbonate-fels exposure. Sulfide-nineralizedbouldersof this rock

are frequentlyfoundin the creek and the warsh-terrainsouth of the exposure.

There is good reasonthen to believe that the albite/carbonate-fels underlies

this terrain.in the southernprolongationof the exposure,and is the source

rock for the gold in the analysedsample. Furtherinvestigationsin thearea

should concentrateon searchingfor Au-bearingsulfide-richzonesin the

albite/carbonate-fels.

The samplesite at Jårbesgårsjalies in the middleof the DividalGroup

(see figures6 and 9), which obviouslymust be the sourcerock for the gold

in the heavy nineralsample. Accordingto Zwaan, the DividalGroup is

autochtonousand includesa basal conglomeratelying conformablyon the under-

lyingprecambrianrocks, fromwhich it is derived. As can be seen from the

geologicmap in fig. 9, the greenstonebeltis the dominatingunderlying

basementand thus the source rocks for the DividalGroup in the map sheetarea

of Mållejus. Since the greenstonebeltincludesCu/Au -deposits,as at

Bidjovagge,detrital gold may be washed out and sedimented togetherwith other

detritus and terrigenousmaterialof the DividalGroup, derivedfrom the

greenstones. The basal conglomerateis, in view of other sedimentarygold

deposits.themost favourablesedimentaryfaciea for gold enrichment. The basal

conglomerateshouldthus be the target for Au-prospecting.
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There is a strikinglypoor correlationbetween analysesfrom streamsediments
earliercollectedby NGU and streamsediments/heavymineralconcentrates
collectedduring the detailedinvestigationslast sunmer.
This deviatingresultsshow that gold analysesof streamsediment-samplesis
an unreliabletool for gold explorationin this area. The irregulardistribu-
tion of gold comhinedwith small sampleswith a generallylow gold contentis
probablythe main reasonfor the poor reproducibilityof the results. Unless
using gloves,the dangerof contaminationof samplesfrom sampler'sgold
rings is also present. However,gold analysesof streamsedimentsmay be
usefulas a regionaltool,when usedwith great caution.

Stabekk,28.2.1984

Ternsiod Lid Larje"
Tormod Lid Larsen
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