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INTRODUCTION

A reconnaissanceexplorationsurvey for molybdenum(Mo) and tungsten

(W) has been carriedout in the Laksaadalenand Spilderdalenarea (in the

Gildeskaaland Meloy administrativedistricts)of NorthernNorway, some

50 kilometressouth of Bodo.

The projectwas undertakenfor British Oxygen Minerals in accordancewith

our quotationNo. 649/271. The survey,which covered the two areas


delineatedon Enclosure1, was aimed at locatingpotentiallarge-scale

molybdenum-tungstenore-bodies.

In the Northernarea around Laksaadalen,which covers approximately

15 squarekilometresnumerousoccurrencesof molybdenummineralisationoccur,

two of which have been commerciallyexploitedunder wartime conditions.

Significantmolybdenummineralisationhas not been recordedin the southern

area aroundSpilderdaleu,which covers about 12 square kilometres. It was

investigated,however,because it is geologicallysimilar to the northernarea.

In both areasthework involvedgeochemicalstream sedimentsampling

at an averagedensityof approximately13 samplesper squarekilometre,and

in the northernarea selectedrock chip samplingwas also undertaken. The

two abandonedmolybdenummines and virtuallyall the recordedmolybdenite

occurrenceswere examinedin the field in order to determinethe geological

controlsof the mineralisationand to assist the interpretationof the

geochemicalresults.

Prior to undertakingthe field investigation,and at the requestof

British OxygenMinerals,certainaspects of_thegeology of the area were

discussedwith Dr. M.K. Wells of UniversityCollege London,who has done

considerablegeologicalresearchin this part of Norway.

•Ir
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GENERAL GEOLOGY

2.1. Summary of Geology (Enclosure1)

The structuraland metamorphichistory of the Laksaadalen- Spilderdalen

area is moderatelywell establishedand has been describedin several

publicationsthe most recent and relevantof which are Holmes (1966)and

Wells and Bradshaw (1970).

The rocks of the area lie within the Caledonianfold belt of Northern

Norway and consistof a basal granite-gneissof probablePrecambrianage

overlainby a sequenceof semi-pelitic,pelitic and calcareousmetasedimentary

rocks of possihleCambro-Ordovicianage. The whole successionwas intensely

tectonisedin at least three phases of deformationduring the Caledonian

orogeny,and raised to amphibolitegrade metamorphicfacies.

2.2. Strati ra hic Structuraland Petro enetic Relationshi$

The geology of the Laksaadalenarea is shown in detail Enclosure2

(afterWells and Bradshaw,1970) and that of the Spilderdalenarea in Figure

1 (afterHolmes 1966).

The granite-gneissmassif of Bjellatindin the Laksaadalenarea and the

northernpart of the Glomfjordgranite-gneissare largelyor entirelyderived

from the granitisationof sedimentaryrocks of probablePrecambrianage.

Holmes (1966)presentsevidencewhich suggeststhat the granitisationof these

sediments to rocks of probablegranodioriticcompositionwas completedbefore '

the coveringrocks (the present schists)were deposited.Consequentlythe

granite or granite-gneissformsthestratigraphicbasementof this sequence

of sedimentaryrocks and it cannot be consideredin any way intrusiveinto

the latter. Subsequentlythe granite and its sedimentarycoverwere

involvedin Caledonianorogenicmovementswhich resultedin the dislocationof

some of the originalstratigraphicboundaries,the formationof a complex

series of folds during at least threeperiods of deformation,the regional
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metamorphismof the rocks to amphibolitefaciesand at least locallypotassium

metasomatism. This caused the introductionor re-distributionof potash

feldspar(microcline)in the granite-gneissand surroundingmetasedimentary

rocks includingthe formationof a series of pegmatitesgenerallyparallel

to the compositionbanding of the latter,and was possiblyassociatedwith

the depositionof molybdenumand tungsten. This diffusionprocess,which

has not produceda discreteor separatepotash-granitemass, was operative

during and after the secondphase of deformationand was contemporaneous

with the productionof the major fold structuresof the area.

Structurallythe area is complex due to the interactionof threeor more

phases of deformation. However around Laksaadalenonly a few major structures

are relevantto this study, and are shown on Figure 2. The Nonshaugenfold

is a large recumbentanticlinewhich was producedduring the secondphase of

deformation. Its axis trendswest and its core, composedof the Bjellatind

granite-gneiss,is mantled by metasedimentaryrock. A similar structure

occurs in the Glomfjordgranite-gneisssouth of Spilderdalen. Both

structurescan be seen in cross-sectionin Figure 3A. Approximatelyat right

angles to the Nonshaugenfold is the Sorfjord- Bjellatindantiformwhich was

producedduring the third period of deformaticn. It refolds the axis of the

former causing it to plunge east and west on either side of its own northerly

trendingaxis. It is shown in cross-sectionin Figure 3C. Most of the

rocks and structureseast of the granite-gneissare separatedfrom the latter

by a major tectonicslide (LysvatnSlide) the outcrop of which approximately

follows the valley of the LaksaadalRiver.

- 3 -
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KNOWN MOLYBDENUM-TUNGSTENMINERALISATIONIN THE LAKSAADALENAREA

3.1. General


Molybdenumand minor tungstenmineralisationoccurs in severalpegmatites

in the schistsaround the northernmargin of the Laksaadalengranite-gneiss.

Molybdenumhas been mined from two such bodies at the Laksaadalsand

OsterstrandMines principallyduring the First and Second World Wars. Severa:

trialshave also been opened in other similarbodies in the same general area.

Disseminatedmolybdeniteis also present in parts of the granite-gneissand

althoughclaims have been takenout over such areas in the past no

exploitationhas occurred.

The previouslyrecordedore-bodiesof the area, seem unlikely to have

sufficientreservesof molybdenum-tungstenore for the requirementsof Britislt

Oxygen Minerals (see Chapter 3.4). However, the two principalmines and most

of the trialsand occurrenceswere examinedduring the presentsurvey to

determinethe mode of occurrenceof the mineralisationand to provide a

control for the geochemicalstream sedimentsurvey.

3.2. Mineral Occurrence

3.2.1. LaksaadalMine

The LaksaadalMine is situatedin near-verticalwesterlystriking

schistsabout 150 metres north of LaksaadalsVatn in the nose of a large

recumbentanticline. The molybdenumis containedin threepipe-like

pegmatite_bodies(Ostgang,Midtgang and Vestgang)which plungewestwards

at about 400 and are essentiallyconcordantwith the country-rock.These

•are shown in plan and sectionin Figures 4 and 5 respectively.

Most of the ore-bodieswith the exceptionof part of the Ostgangpegmatiti

have been worked out above the presentwater level of the mine but according

- 4 -
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to Flood (1963) the Ostang pegmatitewas about 2 metres thickand contained

an averageof about 17.molybdenite,althoughBugge (1963)quoted an overall

grade of 0.37.molybdenitefor this lode. The Midtgang pegmatitewhich was

about 9 metres thick reputedlycontainedmassive lumps of malybdenite

weighing severalkilograms (Flood 1963, and local information)althoughthe

overall grade extractedwas only 0.257.(Bugge 1963). The four metres thick

Vestgangyielded 0.27.molybdenite. Downwardsthe lodes apparentlymerge

and the overallmolybdenitecontentof the ore-bodiesis said to have averageL

0.257.. There appear to be no recordsof tungstenminerals occurringin the

lodes here. However,when the accessibleparts of the undergroundworkings

were examinedwith an ultra-violetlamp, tracesof a blue-fluorescingmineral

were detectedin parts of the Ostang lode and the adjacentschistosecountry

rock. The mineral occurs as small extrem2lyrare, white crystalsup to

about 5mm across in the pegmatite,and in equally rare, but more diffuseareas

of fine-grainedgranularmaterial in the adjacentschists. Grab samples

(BOC 30, 30A) of this fluorescentmineral,containingof necessitymuch

surroundingcountry-rock,were collectedand analysed colorimetricallyfor

tungstenand molybdenum. The analysesare given in Table 1. The sample from

the pegmatitecontain0.27.tungstenand that from the schistcontainsin

excess of 17.tungsten. The mineral therefore,is almost certainlyscheelite.

3.2.2. OterstrandMine

The OterstrandMine worked one of a series of lenticularpegmatites

which are intrudedsemi-concordantlyinto schists dippingat a low angle

westwardsa few metres above the granite-gneissmargin. Approximatelytwelve

such lenticularbodies the principalof which are shot..-nin plan on Figure 6

occur over a strike length of one kilometre. Most containmolybdeniteand

have been exposedby working, althoughmajor exploitationhas been confined

to one body (occurrence6 on Figure 6 and on the 'MolybdenI Gildeskal'map.)*

* See Footnoteoverleaf
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The overalldimensionsof this body are unknown,althoughmaximum strike

extensionis 100 metres and thicknessis perhaps five or six metres. It is

ellepticalin cross-sectionwith major and minor axis in the order of 100

metre and 6 metres long respectively. Its total extent down dip has not

been determined,althoughit has been stopedout for about 100 metres.

The molybdenitecontentof the pegmatiteis said to have averagedabout 0.57..

Very small quantitiesof a mineral which fluorescesblue in short wave

ultra violet light also occur in this body particularlynear its southern

margin. A grab sample (BOC 35) from diffusearea of blue fluorescence

contained0.057.tungstensuggestingthe presenceof sparselydisseminated,

fine grained scheelitemineralisationin local areas.

About 250 metres south of OterstrandMine, another lenticularmolybdenite-

bearing pegmatiteoccurs. (Occurrence9 and Figure 6 and on the 'Molybden

I Gildeskal'map). This body was apparentlydiscoveredtowardsthe end

of the SecondWorld War and has been partly exposed althoughit has not

been exploitedto any significantextent. The pegmatiteappears to be of

similardimensionsto the OterstrandMine ore-bodybut is considerably

richer in molybdenite,(17.molybdenite- Bugge 1963). At that time it was

consideredto be the most promisingsourceof molybdenitediscoveredin

the area.

Footnote.

'MolybdenI Gildeskal'is a map held by British OxygenMineraisshowing

the locationof molybdenumoccurrencesin the Laksaadalenarea, based

largelyon the work of Flood,

- 6 -



3.2.3. Other Occurrences

Many other occurrencesof molybdenitehave been recordedin the

Laksaadalenarea althoughnone have been commerciallyexploitedto any

significantextent. The principalof these are briefly describedbelow.

About 300 metres east of the eastern end of LaksaadalsVatn a small

level about 60 metres long has been drivennorthwardsinto the hillside.

This is refered to as øvre Laksaadalon the 'MolybdenI Gildeskal'map.

Here schistsdip steeply south and are intrudedby a semi-concordant

pegmatitemass about four metres thick. Very littlemolybdeniteis exposed

in the pegmatitein the level althoughit is present in the waste dump. The

level is terminatedin barren schist country rock.

Approximately400 metres east of the latter occurrencemolybdeniteo curs

in a small irregularpegmatitemass in near-vertical,westerly trending

flaggy pelitic schists,exposed in the bank of the LaksaadalRiver, above

the water level. Molybdenitemineralisationis sparse but shows a strong

tendencyto be concentratedin the margins of the pegmatiteimmediately

adjacent to the pelitic schists.

Approximately500 metres east-northeåstof.the latteroccurrencesmall

highly irregularpegmatitemasses occur in the steeply dipping,westerly

trendingflaggy schistsabout 30 metres above the southernbank of the

LaksaadalRiver. The pegmatiteshere, unlike those previouslyexamined,are

biotite-richand pass almost imperceptivelyinto the biotite-richschists.

The bodies are roughlyparallel to the schistfoliationbut are cross-cutting

in places. Molybdeniteoccurs in the felspathicportionsof the pegmatite

with no apparentconcentrationnear the margins.

At numerousplacesmolybdeniteoccurs in the schists immediately

overlyingthe granite-gneissalong its eastern flank. These occurrencesare

numbered 9 to 19 on the 'MolybdenI Gildeskal'map and are all located

in irregularfeldspathicmasses in the flaggymica-schists

- 7 -



within about 10 metres of the granite-schistcontact. The feldspathicmasses

often pass imperceptiblyinto feldspar-richflaggy schists,but the

mineralised portionswhich are generallycharacterisedby a rusty weathering

crust are rarelymore than a few metres in diameter. The schists lyingbetweem

thesemineral occurrences,whichare typically100 to 200 metres apart, appear

to be unmineralised. Consequentlythe overallmolybdenitegrade in this

mineralisedschist zone is extremelylow.

(v) On the well exposed dip slopes east of LaksaadalsVatn and south of

LaksaadalRiver disseminatedmolybdeniteoccurs in the granite-gneiss

particularlynear its contactwith the schist. Molybdeniteflakesup to

about 5mm are very widely dispersedand typicallyseparatedby several

metres of apparentlyunmineralisedrock: The overall grade of the minera.isaC:c

thereforeis extremelylow.

3.3.Genesisand Controlsof Mineralisation

The known molybdenitemineralisationshows a strong spatialassociation

with the Bjellatindgranite-gneiss,occurringeither as disseminationsin

the latteror in microclinerich pegmatitesin the schists immediately

surroundingthe granite-gneiss. However,as the granite-gneiss,sensu-strictc,

does not intrudethe schistsbut merely forms the stratigraphic(or tectonic)

base of the sequence,the mineralisationis presumablygeneticallyrelated

to a later period of (Caledonian)potashmetasomatism,in which case the


mineralisationmight be expectedto extend to areas outside the granite-gneiss,

unless the molybdeniteis a re-mobilisedoriginalconstituentof the latter.

Dr. M.K. Wells of UniversityCollege,London has suggestedthat the

mineralisationhas been controlledinto areas of low hydrodynamicpressure.

Such a processmight'explain the associationof much of the molybdenite

mineralisationwith the northerlymargin of the granite-gneiss,which also

correspondsto the axis of the recumbentNonshaugenFold.

A furtherlithologicalor chemicalcontrol is possiblyexertedby the

schists. The greatestknotm concentrationsof molybdenitedo not occur in

- 8 -



the granite-gneissbut in pegmatiticmassee within the schists. This control

may be responsiblefor the common associationof molybdenummineralisation

with the granite-schistcontact,a phenomenonwhich is particularly

strikinglyshown in the distributionof mineral occurrencesalong the

easternmargin of the Bjellatindgranite-gneiss. Lithologicalcontrol

may also operate on a smaller scale, for within many of the pegmatitic

masses the molybdeniteis concentratednear the margin in immediatecontact

with the surroundingschists.

3.4. Commercialsi nificanceof the known mol bdenum mineralisation

The known types of molybdenummineralisationin the area are briefly

assessedto determinewhether they are likely to yield ore-bodiesof the

size requiredb" the British OxygenMinerals. This is understoodto be

10 to 20 million tons of molybdeniteore, assuminga grade of about 0.257.

to 0.57.. A lower tonnageor grade is understoodto be acceptableif tungsten

is present in significantamounts.

There is insufficientinformationto calculatethe possiblereserves

in the two mines althoughan approximateyield can be deduced. The overall

cross-sectionalarea of the threeore-bodiesin the LaksaadalMine is

approximately90 squaremetres (basedon Flood's quoted dimensions,and

assuminga roughly cylindricalform).Thereforefor each metre depth worked

downdip,90cubic metres or approximately200 metric tons of ore would be

obtained,probablyaveragingabout 0.257.molybdenite. To obtain 10 million

tons of ore, therefore,the body in its known form would have to be worked

50 kilometresdowndipwhich is clearly an acadenicconsideration.

Some of the lenticularpegmatitesin the Oterstrandfieldare considerably

largerpossiblyhaving major and minor axes up to about 100 metres and 6

metres respectively,giving cross-sectionalareas of about 500 squaremetres



TABLE 1

COLORIMETRICANALYSES OF MISCELLANEOUSROCK CHIP SAMPLES


FOR Mo AND W

Sample No.

kJBOCI

Grid Reference


546257

Description

PegmatiteOvre Laksadal

Mo ppm

42

W PPm

16

vB0C2 546257 Schist. Ovre Laksadal 3 12

\MOC3 551256 Schist 2 16

‘,B0C4 551256 Psammite 5 12

\JB005 553258 Quartzo-feldspathicschist 4 12

vB0C9 513255 Pink feldspathicgneiss 2 12

BOC10 512254 Feldspathicgneiss 8 < 4

V BOC11 512254 Calcite vein material 6 < 4

VB0C14 542257 Quartz lens with sulphides 1000 12
"BOC17 519245 Pegmatiticgranite 25 < 4'

\-110C18A 521244 Granite-gneiss < 2 12
\130C18B 521244 Pegmatiticgranite < 2 12

UBOC19 549256 Flaggy schist 20 16

v BOC20A 549255 Flaggy schist 2 < 4
N)B0C22 553257 Schist 2 8
BOC24A 552255 Schist 6 16

*I/BOC248 552255 Granite-gneiss 5 20
'''BOC24C 552255 Granite-gneiss 50 12

BOC24D 552255 Granite-gneiss 60 16
- HBOC74R 557755 Grantep-gnolam 9 *1 4
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TABLE 1 Continued

escription

Granite-gneiss

Granite-gneiss

Granite-gneiss

Feldspathicschist

.Mo ppm

5

5

6

40

tiPinn

< 4.

12


< 4


12

arid Reference

552255

552255

552255

555243

538257 Ostgang pegmatitewith fluorescentmineral 100 2000
538257 Schist with fluorescentmineral 40 > 1%

518249 Molybdenitebearing pegmatite > 17. 60
518249 Pegmatitewith fluorescentmineral 500 280
517245 Pegmatitewith fluorescentmineral 60 500

517242




8 12Rusty weathering pegmatite

555242 Flaggy schist 15 8

554241 Flaggy schist 8 16

554240 Flaggy schist 15 12

553239 Flaggy schist 2 12

555238 Flaggyschist 3 12
554238 Flaggy schist 2 12

553238 Granite-gneiss 5 12

547246 Granite-gneiss > 2 4
545245 Granite-gneiss 2 12
542244 Granite - gneiss > 2 < 4

539243 Granite-gneiss 2 4
534234 Schist 25 100

Sample No.

BOC24F

k,BOC24G

BOC2411

BOC29

v BOC30

v BOC30A

VB0C33

vB0C33A

‘/B0C35

s-/B0C36

uB0C37

v BOC38

1/4430C39

LSOC40

"BOC41

\,,B0C41A

\-430C41B

\/E1

-1 E2

E3

E4

D9A

s



Even,abody of this size, however,would have to be worked for about

10 kilometresdowndip to yield 10 million tons of ore. Clearly therefore

the known pegmatitesin themselvescannotbe consideredas a potential

sourceof molybdenumon the scale requiredby British Oxygen Minerals.

Widespreaddisseminatedmineralisationeither in the granite-gneiss

or the schistswould be more likely to yield the required size of ore body.

- 12-



IV

RECONNAISSANCEGEOCNEMICALSTREAM SEDIMENT SURVEY

4.1. General


A geochemicalstream sedimentsurveyhas been carried out over an area

of about 15 squarekilometresin the north around LaksadaalsVatn and

12 squarekilometresin the south around Spildervatnand SpilderdalsVatn.

The totalarea investigatedis thus considerablylarger than that specified

in our quotation(No. 649/271)and was extendedto include all nearby

environmentswhich were consideredfavourablefor molybdenum-tungsten

mineralisation. A totalof 364 sampleswere collectedgiving an average

sample densityof 13 per square kilometreswhich is consideredadequate

to detect significantmineralisation.

All the sampleswere analysedcolorimetricallyfor molybdenum(Mo) and

tungsten(W) and approximately107.of the sampleswere subsequentlyanalysed

spectrographicallyfor a wide range of metals.

4.2. ChemicalAnal sis

The stream sedimentsampleswere dried and separated into+80 and -80

B.S. sieve fractionsusing a nylon screen. Representativesub-samplesof the

-80 mesh fractionwere subjectedto colorimetricanalysis for Mo and W by the

methods of Stanton(1966). Subsequentlyapproximately107.of the samples (-80

mesh fraction)were ground to -200 B.S. mesh and analysed spectrographicallyfor

nickel, cobalt,chromium,copper, lead, zinc, tin, bismuth, silver,manganese

and titanium.

4.3. Discussionof Results

The geochemicalstream sedinentsurveyresults are discussedseparately

for the two areas below,

4.3.1. LaksaadalenArea. Mol bdenum (Mo)

The Mo values of stream sedimentsamplesin this area range from less that

- 13 -
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2 p.p.m. to 50 p.p.m. The values are given in the Appendix and plotted in

four classes (< 3 p.p.m., 3-5 p.p.m.,6-10 p.p.m., >10 p.p.m.) on Enclosure3.

Samplescontainingmore than 6 p.p.m.Mo are designated 'possiblyanomalous',

and thosecontaininggreater than 10 p.p.m.Mo'probablyanomalous'.

4.3.1a Orientation


Initiallyit is necessary to consider the type and magnitudeof anomalies

producedby known bodies of Mo mineralisationin the area in order to interpret

the significanceof anomaliesoutside the area of known mineralisation. The

effectsof severalknown masses of Mo mineralisationin this area are therefore

discussedbelow.

i. The abandonedOterstrandMo mine is sitnatedin a large pegmatiticbody

intrudedinto the schistsimmediatelyabove the eastern granite-schist

contact.A number of other smallMo bearing pegmatitesalso outcrop

north and south of the mine. A moderateamount of Mo-bearingmine

waste is present in the vicinity. The drainage system in the region

is poorly developedalthougha number of small streams, some of which

are intermittent,flow across the granite-schistcontactnear the mine

and down the steep granite face to enter Katt Vann, or the larger stream

flowingfrom Katt Vann into LaksaadalsVatn. Comparativelylow

concentrationsof Mo were found in a11 these streams. One moderately

large and probablypermanentstreamdescendsin a conspicuouswaterfall

about 25 metres north of the main mine workings. Three samples (2089,

2090, 2091) taken at 100 metre intervalsdownstreamfrom the foot of the

waterfall,contain 2 p.p.m., 2 p.p.m.and 8 p.p.m. of Mo respectively,

and a fourth sample (2092) taken 150 metres downstreamfrom the confluence

of this streamwith the larger stream flowing from Katt Vann to

LaksaadalsVatn contains5 p.p.m.Mo.

Approximate1y50 metres southeastof OterstrandMine a second torrential,

and probablyintermittentstreamoccurs. A sample (2093)from this

stream,at the foot of the steep slope below the mine workingscontains

- 14-



the anomalouslevel of 30 p.p.m. Mo. A further four small streams

occur in the next 300 metres southeast. No samples from these streams

containmore than 3 p.p.m.Mo.

ii. The LaksaadalsMine is situatedin schistosecountry rocks north of

LaksaadalsVatn, and worked a westerly plungingpipe-likecomplex of

pegmatites. There is now comparativelylittle surfaceexposureof the

Mo-bearingpegmatiteand very littlemine waste, except in the rough

track leading to the mine. No streamsdirectlydrain the immediate

mine area, but a number of very small streamsarise in the marshy ground

west of the mine,abovethe subsurfacestrike extensionof the

pegmatitecomplex. A number of trialshnve also been opened in small

Mo bearing pegmatitesin this area. None of the samples from these

streams (2308-2311)containmore than 3 p.p.m.Mo.

About 400 metres east of LaksaadalsMine a small stream draininginto

LaksaadalsVatn intersectsa small, irregularquartz lens containing

tracesof molybdenite,pyrite and chalcopyrite. A sample (2315)taken

approximately20 metres below t4is lens contains less than 2 p.p.m.Mo.

East of LaksaadalsVatn a small trial level (øvreLaksaadals),probably

opened in the 19th Century,is locatedin a small north bank tributary

of the Laksaadal River. The course of this tributaryis displacedby a

small dump of mine waste containingsparsemolybdenite. Samples taken

80 metres(2204)and 250 metres(2203)downstreamfrom the adit and dump

contain levelsof 2 p.p.m. and 5 p.p.m.Mo respectively. A third sample

(2205) takenabout 20 metres upstreamfrom the dump containsless than

2 p.p.m.Mo as does the fourth sample (2206) takennear the origin of the

stream on the edge of a bog.

On the south side of the LaksaadalRiver about 250 metres east of the lake,

extensivedip slopesof granite are exposed. Widely dispersedflakesof

molybdeniteup to about 5 mm across occur in the granitehere and have

resultedin the pegging of a number of claims in the past. By visual
- 15 -
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necessitylow, but the stream sedimentevidence,in conjunctionwith that of

the rock-chipsurvey (see Chapter V) suggeststhat possiblemoblydenumminerali-

sation in the north face of the granite-gneissis limited to the sparsely

disseminated,probablynon-commercialtype previouslydescribed.

North of LaksaadalsVatn where the schistsstructurallyunderliethe

granite-gneissthe terrainis generallypoorly exposed and rather boggy. No

well developedstream system exists althougha number of snall streamsarise

in the boggy ground to the north and drain directly into LaksaadalsVatn.

Several of the streamscross the strike extensionsof the Laksaadaland

other ainormolybdenite-bearingbodies. Only one sample (2306),collected

about 1 kilometrewest of the mine is possiblvanomalous,with a content of

6 p.p.m.Mo.

East of LaksaadalsVatn the LaksaadalRiver and associatedstreams form

a well developeddrainagesystem,principallyin the schistsbut closely

followingthe eastern granite-schistcontact. Several samplesfrom this system

contain anomalouslevelsof Mo, the distributionof which is discussedbelow.

In its lower course the LaksaadalRiver flows over the granite-gneiss

althoughbedrock is not exposed in the stream. It is joined by several

tributariesfrom the north mainly arising in schistosecountryrock, and a

number of very smallwatercoursesfrom the south,arisingdirectlyon the

exposedgranite-gneissslopes. In the main course of the river here only one

sample (2202)containing6 p.p.m. Mo is possiblyanomalous„ High levelsof Mo

do not occur in the north bank tributariesexcept for that drainingthe Ovre

Laksaadal trial (2203,5 p.p.m.). South of the main river, severalsamples

(2105, 2323-2326)from sxnallrills draining the granite-gneisscontain levels

of 3-15 p.p.m.Mo. These values are probablyderived from the sparsely

disseminatedmolybdenitemineralisationin the latter. Upstreamfrom here

(approximatelyG.R. 550255) the course of the Laksaadal River is confinedto

terrainunderlainby schist (mainlygarnet, two-micaschist).

- 17-



BetweenapproximatelyG.R. 553258and G.R. 558259 the river flows in a

steep gorge in which fine sedimentis generallylacking. Samples from the foot

of the gorge 2220 and the head of the gorge (2221)contain 50 p.p.m. and

40 p.p.m.Mo respectively.

About 1 kilometreupstreamat G.R. 561251 the river is joined by a large

east bank tributaryarisingentirelyover schistoserocks. A sample from this

stream (2230)and a northern,second order tributaryof the latter (2229)

contain anomalouslevelsof 20 p.p.m. and 10 p.p.m. Mo respectively. A third

sample (2236)in the LaksaadalRiver immediatelyupstream from this confluence

contains40 p.p.m.Mo. No furtheranomaloussamples occur in the main river or

its tributariesfor approximately2 kilometresupstream.

Upstreamfrom G.R. 551231 severalanomalousvalues occur in the main streaa

(2262 - 20 p.p.m.; 2263 - 10 p.p.m.) and in small west bank tributaries

directlydrainingthe granite-gneissmargin (2264 - 15 p.p.m.; 2266 - 10 p.p.m.).

1:

4.3.2. LaksaadalenArea. Tunesten (W)

The geochemicalstream sedimentanalysesfor W are plotted in four

classes (< 5 p.p.m., 5-10 p.p.m., 11-15 p.p.m., > 15 p.p.m.) on Enclosure4.

They show a broadly similardistributionto those for molybdenum,with

anomalousvalues rangingup to 60 p.p.m.W. The distributionof values is

discussedbrieflybelow.

In the Galtskar bekken and associatedstreams,northwestof Laksaadals

Vatn which entirelydrain schistoserock,most samples contain less than 4 p.p.a.:

W, which is the detectionlimit of the colorimetricmethod. Three samples

(2288-2291)in the upper part of the systemcontainhigh backgroundlevelsof

8 p.p.m.W, and two isolatedsamples (2300and 2078) contain possiblyand

probablyanomalouslevelsof 12 p.p.m. and 20 p.p.m.V, respectively.

Around OterstrandMine severalsamplescontainanomalousor high back-

ground levelsof W. Sample 2107 (G.R. 520240)collectedover schistoserock,

immediatelyabove its contactwith the granite-gneisscontains the probably
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anomalouslevel of 32 p.p.m.W. Samples 2089, 2093, 2097 and 2099.collected

over the granite-gneissbelow the contact containpossibly anomalouslevelsof

12 p.p.m.W. A furthersample (2112)collectedover schistsalso contains

12 p.p.m.W.

South of LaksaadalsVatn in the streamsdirectly draining the northern

face of the granite-gneissonly one sample (2327, 12 p.p.m.W) is possibly

anomalous.

North of LaksaadalsVatn, near the abandonedmine, most samplescontain

4 p.p.m.W or less, only sample 2306, containing20 p.p.m. W is anomalous,

In the LaksaadalRiver system the distributionof tungstenvalues is

similar to that for molybdenum. Anomalousvalues up to 60 p.p.m.W occur

in samples 2201, 2202, 2211, 2212, 2216, 2217, 2219 and 2220, all of which

are from the lower course of the main river. Anomalous values do not occur in

sedimentsfrom the tributariesin this part of the system.

Further upstreama sample (2222),from a small tributaryentering the

main river at G.R. 560258,containing12 p.p.m.W is possibly anomalousand a

furtherpossiblyanomalousvalue occurs in sample 2234 from the east bank

tributaryenteringthe main river at G.R. 561251. Samp1es2238and 2240 from

the main river upstreamfrom this confluencecontain 12 p.p.m. or 16 p.p.m.W

respectively,and sample 2241 from a small east bank tributary (G.R.558239)

also contains 12 p.p.m.W.

No anomalousvalues occur in the next kilometre upstream,but samples

2253 and 2261 from east and west bank tributariesentering the main river at

G.R. 552232 both contain probablyanomalouslevelsof 16 p.p.m.W. Sample 2255

in a small second order,tributaryat G.R. 549231 draining the granite-gneiss

margin contains the possiblyanomalouslevel of 12 p.p.m. W, and sample

2266 (G.R. 546227)also from a west bank tributarydraining the granite-

gneiss margin contains 16 p.p.m. W.
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4.3.3. S ilderdalenArea. Mo

4.3.3a General


In the Spilder Vatn and SpilderdalsVatn area a well developeddrainage

system exists in the schists lyingnorth of the granite-gneiss,but drainage

over the latterrock type is largelyconfined to small rills flowingdown the

precipitousnorth face of Spilderhesten. East of SpilderdalsVatn, however,

a moderatelylarge riversystemdrains the easterngranite-schistcontact.

No significantmolybdenummineralisationhas been reported in this area

although the geologicalsetting is very similar to that aroundLaksaadalsVatn.

4.3.3b Distributionof Values

The streamsdraining the schistoserocks north of SpilderVatn and

SpilderdalsVatn were sampledat a moderate density. The stream sediment

samples are characterisedby an almost completeabsence of anomalouslevels

of Mo. Only one sample (2053)containing10 p.p.m.Mo is possiblyanomalous.

Nine samplescontainhigh backgroundlevels of Mo (3-5 p.p.m.)and the

remainder (over 100 samples)contain less than 3 p.p.m. Mo. Consequently

it is consideredthat there is very little possibilityof large scale

commercialmolybdenummineralisationbeing discoveredin these rocks.

South of the two lakes in the streamsdirectlydraining the granite-

gneiss,many of the sedimentsamplescontainhigh backgroundor anomalous

values. Samples 2067, 2068, 2069, 2071 and 2446-9 are all probablyanomalous,

containingbetween 12 p.p.m. and 25 p.p.m. Mo, and samples 2066, 2070, 2430,

2437, 2438 and 2445 containing7 p.p.m. or 8 p.p.m.Mo are possiblyanomalous.

4.3.4. SpilderdalenArea. W

North of the lakes,where the streamsdrain schistoserocks in a similar

structuralsetting to thosenorth of LaksaadalsVatn the vast majorityof

samples contain low background(< 5 p.p.m.) levels of W. The exceptionsare

samples 2030, 2335, 2402, 2410, 2417 and 2422 containinghigh backgroundlevels

of 8 p.p.m.W, and sanples 2000, 2004, 2359, 2360, 2398 and 2408 containing
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anomalouslevelsof 12 p.p.m.-60p.p.m.W. Of these, samples 2000 (28 p.p.m.W)

in the main river at the head of SpilderdalsVatn and 2398 (36 p.p.m.W) in dhe

river flowingfrom SpilderdalsVatn could be derived from the granite-gneiss.

In general the anomalieshave a scattereddistributionand do not indicatean

extensivesourceof mineralisation.

South of SpilderVatn and SpilderdalsVatn about 307.of the samples

contain high backgroundor possiblyanomalousvalues ranging up to 12 p.p.m. W.

Such samplesare largelyconfined to the area southof SpilderdalsVatn mainly

from streamsdirectlydraining the granite-gneiss,although thoseat the

western end of the lake drain the granite-schistcontact.

4.3.5. Laksaadalen-SilderdalenArea- Other Metals

Thirty-ninesampleshave been analysedspectrographicallyfor the

followingmetals; Ni, Co, Cu, Ag, Sn, Bi, V, Cr, Pb, Zn, Mn and Ti. Of these

samples, 27 were stream sedimentsamplesand the remainder rock chip samples.

In the formercase the analysiswas carriedout on a sub-sampleof the minus

80 mesh (BS) fractionof the sediment,ground to minus 200 mesh (BS). Sixteen

of the sampleswere from the Laksaadalenarea and 11 from the Spilderdalenarea

giving an averagesample density of about one per square kilometre. The

analyticalresultsare given in Table 2.

None of the samplescontain anomalouslevelsof the metalswhichwere

sought, and on the basis of the stream sedimentsurvey there is no indication

that significantdepositsof thesemetals occur within the surveyareas.
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TABLE 2


S ectro ra hic Anal ses of Selected Stream Sediment Sam les

Sample
Metal Content of Samples in ppm Stream Sediment Samples

No.
Ni Co Cu Ag Sn Bi V Cr Pb Zn Mn % Ti %

LT

BOC2000 40 25 30 <1 <5 <5 100 100 30 90 0.2 >0.5

B0C2004 30 15 20 <1 <5 <5 70 100 20 110 0.1 >0.5

80C2053 40 25 15 <1 <5 <5 100 150 20 110 0.2 0.5
B0C2067 20 10 10 <1 <5 45 70 50 40 70 0.1 0.5

B0C2069 20 10 15 <1 <5 <5 70 50 50 70 0.1 0.5

B0C2093 60 20 40 <1 <5 <5 150 200 20 100 0.2 <0.5

B0C2201 30 15 30 <1 <5 <5 150 200 20 100 0.2 >0.5
B0C2209 40 15 20 <I <5 <5 200 200 20 95 0.2 >0.5

30C2215 30 10 15 <1 45 <5 50 100 20 90 0.1 50.5
B0C2220 50 25 30 <1 <5 <5 200 200 20 - 0.3 50.5

B0C2229 60 25 30 <1 <5 <5 200 200 20 100 0.2 >0.5

80C2230 50 25 30 <1 <5 <5 200 300 20 100 0.3 50.5
B0C2236 40 20 30 <1 <5 <5 100 250 40 140 0.3 50.5
80C2246 30 20 40 <1 <5 45 70 70 40 160 0.1 50.5
30C2260 50 20 20 <1 <5 <5 200 100 20 130 0.2 50.5

30C2262 50 15 40 <1 <5 <5 200 100 170 110 0.2 50.5
80C2265 50 15 20 <1 <5 <5 100 100 60 110 0.1 50.5
B0C2287 50 20 30 <1 <5 <5 200 300 20 100 0.3 50.5
B0C2300 30 15 20 <1 <5 <5 200 100 20 90 0.1 50.5

80C2315 15 5 5 <1 <5 <5 70 100 20 45 0.2 50.5

B0C2321 15 10 10 <1 <-5 <5 100 70 20 80 0.1 50..5
B0C2335 50 20 40 <1 <5 <5 200 150 20 110 0.3 >0.5
B0C2350 50 30 40 <1 <5 <5 100 150 50 170 0.4 0.3

B0C2360 50 15 30 <1 <5 <5 150 150 15 110 0.2 50.5
B0C2402 50 15 40 <1 45 <5 200 150 15 55 0.3 >0.5
80C2418 30 10 30 <1 <5 <5 100 100 20 90 0.2 0.5
30C2449 10 <5 3 <1 <5 <5 70 50 20 50 0.1 0.5

NOTE: Grid references for these samples are given in the Appendix,

Table 1A.
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ROCK CHIP SURVEY

5.1. General


In order to determinewhether the Bjellatindgranite-gneissis likely to

contain commercialconcentrationsof molybdenumor tungstenmineralisationa

rock chip surveywas carried out over the accessibleparts of the mass.

The eastern flank of the granite-gneissis well exposed in extensive

dip slopes inclinedat about 30° eastwardsstretchingfrom the northern limit

of the LaksadaalRiver to Lys Vatn in the south. This area was selectedfor a

reconnaissancerock chip survey becauseof its accessibility,good exposure

(almost1007.)and the presenceof tracesof molybdeniteparticularlynear the

northernand northeasternmargin of the mass. Elsewherethe granite-gneiss

is less amenable to detailedsampling. On the eastern flank betweenBjellatind

and Galtskartindit is overlainby latermetasedimentaryrocks,whilst in the

[. northwestaround Oterstrandand Katt Vann it is largely obscuredby superficial


deposits. In the northerlyfacing wall, immediatelysouth of the lake the

granite-gneissis well exposed but is too precipitousfor detailedsampling,

althougha number of rock chip sampleswere obtained from the base of the

wall immediatelyabove the scree slope.

5.2. Grid Sam les. (Mo and W)

A total of 76 rock chip sampleswere collectedover the eastern flank of

the granite-gneisson an approximate250 metre grid basis, to assess the

possibilityof disseminationsof molybdenite-scheelitewithin the granite

generally. The samples'wereobtainedon four traverselines (traversesA to

D) with an approximate250 metre separation,orientedparallelto the strike

of the granitegneiss (i.e.south to southwest). The traverselines are shown•

on Figure 7. Traverse D is terminatednortheastwardsby theedgeof the

Bjellatindcorrie. Because the ground surfacehere is largelycontrolledby

the dip slope the samplescollectedon this grid system representessentially
- 23 -
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a singlestructuraland stratigraphicallevel of the granite-gneiss.

The Mo and W contentsof thesechip samples,none of which contain

visible or fluorescentmineralisation,are shown in Table 3, the analyses

being determinedcolorimetrically.

The Mo content of the samples ranges from less than 2 p.p.m. to

20 p.p.m. and the W content from less than 4 p.p.m. to 20 p.p.m. The

averageMo content of the samples is 3 p.p.m. (includingsamplesless than

2 p.p.m. as 2 p.p.m.) and the averageW content is 6 p.p.m. (including

samples less than 4 p.p.m. as 4 p.p.m.).

Although the granite-gneisshere containsan above average contentof

Mo and W for such a rock, in no case do individualsamplesapproacha

potentiallycommercialgrade (severalthousandp.p.m. combinedMo and W).

The occasionalhigher values which do occur (a maximum of 32 p.p.m. combined

Mo and W) have an apparentlyrandom distributionand show no progressive

increasein values which might suggesta greater concentrationat depth.

5.3. MiscellaneousRock Chi Sam les. (Mo and W)

A number of other rock chip sampleshave been collectedin the granite

or the schistsimmediatelyoverlyingthe granite,either individuallyor in

short traverses. These are discussedbelow.

i. South of LaksadaalsVatn the steep northerlyfacingwall of the granite-

gneisswas sampled immediatelyabove the scree slope. The sampleswere

collectedat approximately200 metre intervalsbetweengrid reference

547246 and 539243 and representa much lower structural/stratigraphical

level of the granite-gneissthan the grid samples. The Mo and W

contentsof the samples (El-E4)are shqwn in Table 1. The highest

levelsare 2 p.p.m.molybdenumand 12 p.p.m. tungsten,which do not

indicatethe presenceof economicmineralisationwithin the sampled

area.

Immediatelysouth of the Laksadaal River disseminatedmolybdenite
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TABLE 


ColorimetricAnal ses of Granite-Gneiss

Rock Chi

Sample No.

Al

A2

A3

A3A

A4

Sam les for Mo and W

Mo ppm W PPm

	

20 12

	

6 12

	

2 12

	

5 < 4

	

4 < 4

A5 < 2 < 4

A6




6 < 4

A7




3 < 4

A8 < 2




12

A9 < 2




12

A10




4 < 4

All




7




12

Al2




4 < 4

A13




2 < 4

A14




2 < 4

A15




2




12

A16 < 2 < 4

A17 '




4 < 4

A18




2 < 4

A19 < 2 < 4

Al9A




2 < 4

A20




2




12

A21




8




16

B1




2 < 4

B2 < 2 < 4

63 < 2, < 4

84 • < 2 < 4

65 < 2 < 4

66 < 2 < 4

87




2 < 4

-118 < 2 < 4

ET
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Table 3 Continued

Sample No. Mo ppm Wppm

B9 < .2 b

810 < 2 8

B11 10 12

812 < 2 < 4

813 < 2 < 4

1313A < 2 < 4

814 < 2 < 4

1315 3 < 4

315A < 2 < 4

816 < 2 20

B17 3 < 4

818 2 < 4

819 < 2 < 4

820 - 2 < 4

Cl 2 < 4

C2 < 2 < 4

C3 2 < 4

C4 2 < 4

CS < 2 < 4

C6 < 2 < 4

C7 2 < 4

C8 < 2 < 4

C9 2 < 4

C10 8 121

C11 < 2, < 4

C12 < 2 < 4

C13 2 < 4

C14 <
2 < 4

C15 2 < 4

C16 < 2 < 4

C17 < .2 < 4
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Table 3 Continued

Ei

SampleNo. Mo ppm W.PPm

C18 < 2 < 4
C19




2




12
C20 < 2 < 4
C21 < 2




12
D1




2 < 4
D2 < 2 < 4
D3 < 2 < 4
D4 < 2 < 4
D5




2 < 4
D6 < 2




12
D7




2 < 4
D8




3




12
D9 < 2 < 4
D10 < 2




12

Footnote:

The sampleswerecollectedat approximately250metreintervalsalongfourtraverselines,A-D shownon Figure7.
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minealisation occurs in the granite-gneissnear its northeasterncontact

with the schists. Molybdeniteflakesup to 5 mm across are sparsely

disseminatedin the granite,commonlyone metre or more apart.

Irregularfeldspathicveins and masses in the immediatelyoverlying

schistsalso locallycontainmolybdenite.

In order to determinethe level of molybdenumor tungstenmineralisation,

chip sampleswere collectedin the schist (sampleB0C24A),and in the

granite gneiss at intervalsof 1, 2, 4, 6, 8, 15 and 30 metres (samples

B0C248-24Mrespectively)from the contact. None of the collectedsamples

containedmacroscopicMo and W mineralisation. The analyticalresults

are shown in Table 1. Two of the samples from the granite-gneisscontain

moderatelyhigh molybdenumand tungstenvalues (maximumof 76 p.p.m.

combinedMo and W), but none approachore-grade.

On the easternmargin of the granite-gneisssparselydisseminated

molybdenitealso occurs within the granite but greater concentrations

occur locally in small irregularfeldspathicmasses in the flaggy

schists immediatelyoverlying the granite-gneiss. Most of these

occurrencesare locatedon the map entitled 'MolybdenI Gildeskal'

held by British Oxygen Minerals.

Though the visiblemineralisationhere is probably sub-economic,seven

chip samplesof the schist in this zone were collectedat 100 metre

intervalsin a south-southwesterlydirection (betweenoccurrences14 and

19 on the 'MolybdenI Gildeskal'map); they are locatedon Figure 7

The Mo and W contentsof the samplesare given in Table 1. Samples80C36

to 41 are from the schists approximately1 metre above the granite

contact. Sample BOC41A was collectedåt the southwesternend of the

traversein the schistsabout 60 metres east of, and about 10 metres

structurallyor stratigraphicallyabove the contact and sample BOC41B

was collectedin the granite 25 metres west of the contact.
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The metal contentsrange from 2 p.p.m. to 15 p.p.m.Mo and from 8 p.p.m.

to 16 p.p.m.W. Thus, although thereare small, local concentrations

of molybdenitein the schist,and to a lesser extent the granite here,

there appears to be no extensiveenrichmentof the rocks to ore-grade

mineralisation.

5.4. Rock Chi Samoles- (OtherMetals)

Twelve rock chip sampleshave been analysed spectrographicallyfor the

followingmetals; Ni, Co, Cu, Ag, Sn, Bi, V, Cr, Pb, Zn, Mn and Ti. The

analyticalresultsare given in Table 4. SamplesA21, 816, C10 and D9a are

from the grid samplingpof the Bjellatindgranite-gneissand the remainder

are miscellaneoussamplesmainly from the vicinityof the Laksaadaland

OterstrandMines.

High levelsof copper occur in samples80C14 (1000 p.p.m.),BOC30

(500 p.p.m.),BOC33A (300 p.p.m.) and BOC35 (1000p.p.m.). Sample 80C14

was collectedfrom a small pegmatiteeast of LaksaadalMine at CR.542257.

The pegmatitecontainsvisible tracesof molybdenite,pyrite and chalcopyrite.

Sample BOC30 is from the Ostgang pegmatiteof the LaksaadalMine. It was

collectedbecauseof the presenceof a blue-fluorescentmineral (scheelite)

but does not containvisible coppermineralisation. Sample 33A is from a

pegmatite (No. 3 on Figure 6) in theOterstrandareaand Sample 35 is from

the OterstrandMine pegmatite(No. 6 on Figure 6) both of which were collected

because of the presenceof a blue-fluorescentmineral.

Probably, therefore,the molybdenite-bearingpegmatitesof the

Laksaadal-Oterstrandarea contain above average levels of copper,at least

locally. Significantlevelsof the other metals sought spectrographically

do not occur in the rock chip samples.
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TABLE 4.

S ectro ra hic Anal ses of Selected Rock Chi Sam les

Sample Metal Content of Samples in ppm 7.
No.

Ni Co Cu Ag Sn Bi V Cr Pb Zn Mn Ti

A21 5 <5 40 <1 <5 <5 20 50 60 40 0.1 0.3

B16 5 <5 5 < 1 < 5 <5 40 50 40 65 0.1 0.5

CIO 5 <5 5 <1 <5 <5 30 50 50 50 0.1 0.5

D9(a) 10 <5 50 <1 <5 <5 150 70 40 120 0.1 >0.5

BOC7 5 <5 5 <1 <5 <5 30 50 30 30 0.1 0.2

BOC14 30 <5 1000 2 <5 <5 40 70 30 75 0.1 0.4

B0C27 30 5 15 <1 <5 <5 70 70 50 80 0.1 0.4

B0C30 300 80 500 <1 >5 <5 30 70 <5 25 0.1 0.2

BOC30A 50 20 15 <1 15 <5 70 70 30 60 0.1 0.5
B0C33 10 <5 50 <1 <5 <5 20 30 20 15 1.0 0.2

80C33A 500 100 300 <1 <5 <5 20 70 <5 15 0.05 0.1

90C35 10 20 1000 <1 <5 <5 20 50 30 20 0.05 0.2

Footnote:

Samples A21, 916 and CIO are granite-gneiss samples from the traverse lines
shown in Figure 7. The remainder are miscellanceous samples, mainly from
the mine areas, the grid referencesof which are given in Table
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CONCLUSIONS

Known occurrencesof molybdenumassociatedlocallywith minor tungsten

and coppermineralisationare widespreadaround LaksaadalsVatn. They occur

principallyin pegmatiticbodies in the schistssurroundingthe Bjellatind

granite-gneissmassif, and to a lesser extent as disseminationsin the latter.

Two of the largerpegmatiteshave been exploitedin the past, but in both

cases the knosvmore reservesare much too small for the requirementsof

BritishOxygen Minerals, The present surveywas carried out in order to

determinewhethe: other,more viableMo or W mineralisationoccurs around

LaksaadalVatn, or around Spilderdalenfurthersouth which is in a geologically

similarenvironment. This involvedgeochemicalstream sedimentsamplingin

both areas and rock chip samplingover parts of the granite-gneissin the

north.

On the basis of this work it has been possible to delineatetwo main

anomalousareas, one in Laksaadalenand one in Spilderdalen,whichare

possiblyrelated to significantand potentiallyviable Mo-W mineralisation,

and to show that elsewherewithin the survey area, depositsof the size

sought by BritishOxygen Mineralsare unlikely to be discovered. These points

are discussedin furtherdetail below.

LaksaadalenArea

An extensivegroup of anomaliesoccurs in the 1ower part of the Laksaadal

River from the head of the gorge (approximatelyG.R. 558258)downstream. Some

anomalies, in the lowest part of this sectionmay be derived from the

disseminatedmineralisationin the granite-gneissto the south,but those

upstream from approximatelyG.R. 550250 are probablyassociatedwith minerali-

sation within the schists. Anomalousvalues of W extend discontinuouslyupstream

approximatelyas far as G.R. 546227but Mo anomaliesare grouped around
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G.R. 560250and 550230. The former group is possiblyderived from mineralisa-

tion within the schistsand the latter from the granite or granite-schist.

The grade of the possiblemineralisationis presentlyunknownbut the

indications,particularlyfor W, are widespreadin the LaksaadalRiver system.

Elsewherewithin the Laksaadalenarea, in the granite-gneissitself,and in

the schistsnorthwestof the massif there is no indicationof viable concentrat.

of Mo and W, on the scale requiredby BritishOxygen Minerals.

S ilderdalenArea

On the southernside of Spilderdalenhigh backgroundand anomalouslevels
[111

of Mo (up to 25 p.p.m.)and W (up to 12 p.p.m.) occur in many of the streams

directlydrainingthe granite-gneissor its contactwith the schists. Most

of these are at the western end of the massif, betweenSpilderVatn and

SpilderdalsVatn. The anomaliesmay be derived from disseminationsin the

granite-gneiss,or, disseminationsor segregationsin the schistsalthough

it is possible that low pH conditionsprevailingin the boggy groundhere have

producedspuriousconcentrationsof Mo. At this stage, however,the anomalies

are consideredto be potentiallysignificant,and possiblyindicativeof

commercialMo-W mineralisation.

In the extensivearea of schistsnorth of the granite-gneissvery few

anoma1ousstream sedimentsamplesoccur, and with the possibleexceptionof a

small group of anomalousW values around G.R. 513193, it is very unlikelythat

a significantsourceof Mo or W will be discoveredin these rocks.
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RECOMMENDATIONS

L

fl

It is recommendedthat furtherwork is carried out to locate the sources

of the Mo and W anomaliesdelineatedby the reconnaissancestream sediment

survey in the Laksaadalenand Spilderdalenareas, and to determinewhether

they are derived from viable mineralisationon the scale requiredby British

Oxygen Minerals. It is recommendedthat this work is executedon the

followingbasis :

7.1 LaksaadalenArea

i. In the Laksaadalenarea overburdenand rock chip sampling

(dependingon the terrain)should be carried out over the

anomalousareas of schistosecountry rock lying to the

east and northeastof the Bjellatindgranite-gneiss.

It is suggestedthat, initially,the samplesare collected

on a 100 metre grid from two sub-areasdelineatedbelow -

Sub-Area 1 bounded by grid lines 545, 260, 565 and 245,


excludingthe granite-gneisswithin this area which has

already been sampledwith negative results;

Sub-Area2 This smaller,less importantarea lies south-

east of the granite-gneissmargin centred on G.R. 550230

and extendingapproximately500 metres from northwestto

southeast,and 1000metres from southwestto northeast.

This stage of the work would involve the collectionof

300-350 samples,the analysisof which should ideallybe

carriedout concurrentlywith the field operations.

If justifiedon the basis of stage (i) of the work outlined

above, an anomalousarea or areas should be selectedfor
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• detailedgeophysicalwork to determinethe extent and form of

possibleore-bodies,probablyutilisingelectromagneticor

inducedpolarisationtechniques.

iii Assumingpositiveresultswere obtained in stages (i) and (ii)

diamondcore drillingshouldbe carried out over the anomalous

areas to determinethe type, grade and reservesof the possible

mineralisation.

7.2 S ilderdalenArea

i. In the Spilderdalenarea furtherwork should be undertaken

initiallyto locate the sourceof the Mo and W anomalies

occurringon the south side of tne valley betweenSpilder

Vatn and SpilderdalsVatn. This would involvethe following-

overburden,and rock chip samplingof accessibleparts

of the granite-gneissand surroundingschistsat the

foot of the steepnorthern face of Spilderhesten

between (eastings)468 and 490;

stream sedimentand rock chip samplingover accessible

parts of the granite-gneisson the southernflanks of

Spilderhestern,south of the present surveyarea.

This stage would involvea maximum of about 200 samples,and

could best be carriedout between stages (i) and (ii) of the

recommendedwork in the Laksaadalenarea.

If justifiedon the basis of stage (i) describedabove,

geophysicaland drillinginvestigationsshouldbe undertaken

as outlinedin stages (ii) and (iii)of the recommendations

for the Laksaadalenarea.
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TABLE1A

ColorimetricAnal ses of Stream SedimentSam les


for Mol bdenum and Tun sten ( m)

SampleNo.

2000

2001

2002

2003

2004

Grid Reference

520182

521182

523181

523182

524182

Mo ppm

3

< 2

4


3


3

W PPm

28

< 4

< 4

< 4

36

2005 524180




2 4

2006 525180




3 < 4

2007 527183




2 < 4

2008 525180




2 < 4

2009 525179




3 < 4

2010 526178




3 < 4

2011 526177




3 < 4

2012 527177




2 < 4

2013 528178




3 < 4

2014 527178




3 < 4

2015 531176




3 < 4

2016 533176




3 < 4

2017 533175




3 < 4

2018 533174




2 < 4

2019 532174




3 < 4

2020 530176




5 < 4

2021 528177




3 - 4

2022 527176




5 < 4

2023 525176




2 < 4

2024 524178




2 < 4

2025 524177




3 < 4

2026 523179




2 < 4

2027 523180




2 < 4

2028 521181




2 < 4

2029 478183 < 2 < 4

- 37 -



Table 1A continued
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SampleNo.

2030


2031

Grid Reference

478183


478183

Mo ppm

3

< 2

W ppm

8

< 4

2032 478184 2 <4

2033 478184 < 2 < 4

2034 477186 2 <4

2035 477188 ' 3 <4

2036 478192 3 44

2037 479191 2 <4

2038 479193 < 2 <4

2039 480193 < 2 <4

2040 481193 2 44

2041 482194 2 44

2042 483195 3 < 4

2043 476185 2 44

2044 477182 3 <4

2045 477178 2 < 4

2046 476180 < 2 < 4

2047 475180 2 < 4

2048 475183 < 2 < 4

2049 473181 < 2 < 4

2050 470177 < 2 < 4

2051 469176 2 < 4

2052 467175 3 < 4

2053 465175 10 4

2054 462175 2 < 4

2055 459174 3 4

2056 457173 2 < 4

2057 457167 2 < 4

2058 458167 4 < 4

2059 459167 8 < 4

2060 461167 3 < 4

2061 462168 5 < 4

2062 463168 3 < 4

IT
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Table 1A continued
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Sample No. Grid Reference Mo ppm W ppm

2063 465169 4 < 4

2064 466169 3 < 4

2065 468170 5 4

2066 469171 8 < 4

2067 471172 15 < 4

2068 473173 15 < 4

2069 474174 20 < 4

2070 481177 8 < 4

2071 482177 15 12

2072 483177 7 < 4

2073 484177 4 8

2074 522263 2 < 4

2075 520263 3 < 4

2076 518263 3 < 4

2077 518262 5 < 4

2078 516262 3 20

2079 513261 2 < 4

2080 513262 < 2 < 4

2081 513262 8 < 4

2082 515262 3 < 4

2083 523258 3 < 4

2084 522258 3 24

2085 521255 3 < 4

2086 519255 3 < 4

2087 520255 3 4

2088 517253 2 < 4

2089 519246 2 12

2090 520247 2 8

2091 521247 8 8

2092 522248 5 < 4

2093 520246 30 12

2094 520245 3 < 4

2095 521244 2 < 4



Table 1A continued

SampleNo. Crid Reference Mo ppm W ppm

2096 522244 2 < 4

2097 523243 2 12

2098 528242 3 8

2099 528243 3 12

2100 535245 3 < 4

2102 532246 5 < 4

2103 530247 4 < 4

2104 525251 4 < 4

2105 552255 15 < 4

2106 521239 4 < 4

2107 520240 3 32

2108 519240 3 < 4

2109 519242 2 < 4

2110 516245 2 < 4

2111 516246 2 < 4

2112 516247 3 12

2114 551257 < 2 < 4

2201 545255 2 24

2202 546255 6 24

2203 546255 5 8

2204 546256 2 8

2205 546257 < 2 4

2206 546258 < 2 < 4

2207 547255 < 2 8

2208 548255 < 2 8

2209 549256 3 16

2210 548256 < 21 < 4

2211 548256 4 16

2212 548256 < 2 24

2213 548256 2 4

2214 547257 2 < 4

2215 547258 < 2 < 4

2216 551256 < 2 16
*





2101 533246 4 < 4
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Table 1A continued

Sample No.

2217

2218

2219

2220

Grid Reference

551257

552257

552257

553258

Mo ppm

< 2


< 2


< 2

50

60

8

60

32

2221 558258 40 < 4

2222 561258 2 12

2223 560258 2 < 4

2224 561258 < 2 8

2225 561256 < 2 4

2226 561254 < 2 8

2227 562251
 < 2 < 4

2228 561251 < 2 4

2229 564251 10 < 4

2230 564250 20 < 4

2231 566252 < 2 < 4

2232 566252 < 2 < 4

2233 565247 < 2 8

2234 564248 < 2 12

2235 560252 2 8

2236 561249 40 < 4

2237 560250 2 4

2238 559248 < 2 12

2239 559245 < 2 < 4

2240 558242 < 2 16

2241 558239 < 2 12

2242 557239 < 2 < 4

2243 556235 < 2 < 4

2244 555235 2 < 4

2245 555234 < 2 < 4

2246 554230 2 < 4

2247 554228 < 2 4

2248 554231 < 2 < 4

2249 554235 < 2 < 4

2250 553234 < 2 8
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Table 1A continued

SampleNo. Grid Reference Mo ppm W PPm

2251 552233 < 2 < 4

2252 552233 < 2




4

2253 552231 2




16

2254 550232 2 < 4

2255 549231 < 2




12

2256 550230 < 2




8

2258 546229 < 2
< 4

2259 557239 < 2
< 4

2260. 556236 2 < 4

2261 551232 2




16

2262 551231 20 < 4

2263 550229 10 < 4

2264 548228 15 < 4

2265 548227 3 <, 4

2266 546227 10




16

2267 548227 2 < 4

2268 547226 < 2




8

2269 545225 < 2 < 4

2270 544224 < 2 < 4

2271 543223 < 2




8

2272 542223 < 2 < 4

2273 540222 < 2 < 4

2274 538220 < 2 < 4

2275 539220 < 2 < 4

2276 538218 < 2 < 4

2277 527226 < 2 < 4

2278 528227 < 2




4

2279 522263 < 2




4

2280 521262 < 2 < 4

2281 520261 < 2 < 4

2282 519260 < 2 < 4

2283 518260 < 2 < 4

2284 518259 < 2 < 4
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Table 1A continued

Sample No. Grid Reference Mo ppm WI)Pin

2285 517257 < 2 4

2286 515256 < 2 4

2287 514255 < 2 < 4

2288 512254 < 2 < 4

2289 512253 < 2 8

2290 510252 < 2 8

2291 509251 < 2 8
2292 510248 < 2 < 4

2293 511245 < 2 4

2294 507247 < 2 4

2295 508249




2 < 4

2296 517261 < 2 < 4

2297 515259 < 2 < 4

2298 514257 < 2 < 4

2299 513257 < 2 4

2300 512256 < 2 12
2301 512256




2 4
2257 548229




5 8

2302 513257 < 2 < 4

2303 519261 < 2 4

2304 518261 < 2 < 4

2305 517261 < 2 4

2306 528257




6 20

2307 529257 < 2 < 4

2308 532257 < 2 4
2309 535257 < 2 < 4

2310 536257




3 < 4

2311 537257 < 2 < 4
2312 541256




2 < 4

2313 541259 < 2 < 4

2314 541258 < 2 < 4

2315 542257 < 2 4

2316 542559 < 2 4
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Table 1A continued

-^

- 44 -

Sample No. Crid Reference Mo ppm W ppm

2317 543(4)257 < 2 4

2318 544257 < 2 4

2319 544259 < 2 4

2320 545257 < 2 4

2321 546257 < 2 8

2322 546258 < 2 4

2323 551255




6 4

2324 550255




4 4

2325 549255




3 8

2326 548255




8 4

2327 547244




3 12

2328 545243




3 8

2329 543243,




2 4

2330 538243 < 2 < 4

2331 535245 < 2 4

2332 532246




5 < 4

2333 493182 < 2 < 4

2334 492182 < 2 < 4

2335 493183 < 2 8

2336 494184




2 < 4

2337 494183 < 2 < 4

2338 495184 <
2 < 4

2339 497184 <
2 4

2340 499186 <
2 4

2341 500186 <
2 4

2342 501187 <
2 < 4

2343 503187 <
2 < 4

2344 504188 <
2 < 4

2345 505188 <
2 < 4

2346 506188 <
2 4

2347 505188 <
2 4

2348 505192 <
2 4



Table 1A continued

Sample No. Crid Reference Mo ppm W PPm

2349 506192 < 2 < 4
2350 505194 2 < 4
2351 507193 < 2 < 4
2352 507194 2 4
2353 507195 3 < 4
2354 507196 2 < 4
2355 508196 3 4
2356 508197 < 2 < 4
2357 509197 < 2 4
2358 508197(8) < 2 < 4
2359 513195 < 2 12
2360 513193 < 2 60
2361 513191 < 2 < 4
2362 513189 < 2 < 4
2363 512189 < 2 < 4
2364 511187 < 2 < 4
2365 510187 < 2 < 4
2366 509185 < 2 4
2367 490181 < 2 < 4
2368 488181 < 2 < 4
2369 487180 < 2 4
2370 485180 < 2 4
2371 499187 < 2 < 4
2372 499188 < 2 < 4
2373 498189 < 2 < 4
2374 499189 < 2 < 4
2375 499190 < 2 < 4
2376 499192 < 2 < 4
2377 498192 < 2 < 4
2378 498193 .<2 < 4
2379 492197 < 2 < 4
2380 492194 < 2 4
2381 492193 < 2 4
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Table 1A continued

- 46 -

Sample No. Grid Reference Mo ppm W ppm

2382 491193 < 2 4

2383 489192 < 2 < 4

2384 489191 < 2 4

2385 488189 < 2 < 4

2386 488189 < 2 4

2387 485188 < 2 4

2388 482186 < 2 < 4

2389 481186 < 2 < 4

2390 480184 < 2 < 4

2391 480184 < 2 4

2392 480183 < 2 4

2393 479183 < 2 < 4

2394 478180 < 2 4

2395 484180 < 2 < 4

2396 482180 < 2 < 4

2397 477177 < 2 < 4

2398 477177 < 2 36

2399 476177 < 2 < 4

2400 475177 < 2 < 4

2401 474176 2 12

2402 474177 < 2 8

2403 472177 < 2 4

2404 514184 < 2 < 4

2405 514187 < 2 4

2406 514189 < 2 4

2407 514192(3) < 2 4

2408 514193 < 2 12

2409 515192(3) <2 < 4

2410 515184 <2 8

2411 516185 < 2 4

2412 517185 <2 4

2413 517185 - 2 4

2414 517186 <2 .4



Table 1A continued

-

Sample No. Grid Reference Mo ppm W ppm

2415 517186




2 < 4

2416 518186




2 < 4

2417 520187




2




8 •

2418 519187




3




4

2419 521185 < 2




4

2420 522187 < 2




4

2422 523187 < 2




8

2423 524187 < 2 < 4

2424 523188 < 2 < 4

2425 524188 < 2 < 4

2426 525190 < 2 < 4

2427 517179 < 2




4

2428 516180 < 2 < 4

2429 515180 < 2 < 4

2430 514180




8




12

2431 513180




3 4<




2432 510181




2




4

2433 508180




2




8

2434 505179




3




4

2435 503178




3




8

2436 499177




4




8

2437 496177




7




12

2438 493177




8




4

2439 493177




8




8

2440 492177




2




4

2441 490175




3 < 4

2442 489175




2 < 4

2443 489176




2 < 4

2444 489177




2




4

2445 488176




8




8

2446 487176




15




12

2447 487177




20




12

2448 486176




12




4
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