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INTRODUCTION

1.1 BACKGROUNDINFORMATION

During 1973 A/S Sulfidmalmoptionedfrom the NorwegianState 42 mining

claims in the Kvikneregionof the CentralNorwegianCaledonides.

Most of the claims coveredpolymetallicmassivesulphideshowingsin the main

KvikneMines area, an area which comprisesa greatnumber of old mines and

showings. Severalclaimscoveredshowingsin the same geologicalenvironment

but some distanceaway from the Kvikne Mines.

This reportwill describesome of the work that has been carriedout in the

Kvikne region.

The Kvikneregion is an area of approximately700 1cm2extendingfrom

RøstvangenMines in the south to Budalen in the north. (Encl.3).

Most of the area lies over 600 m.a.s.l.and some of the mountainpeaks eXtend

up to 1200 m. Overburdenis extensive.

1.2. WORK CARRIEDOUT

A. Re ional investiations

HelicopterE.M. and mag survey,1500 line kilometers.(Encl.3)

Regionalstreamsedimentsurvey,2575 samples.(Encl.2)

Mappingand samplingof old showingsin the region.

1 and 2 abovewill be reportedupon at a later date.

B. Local investiationsin the KvikneMine Grid

Geologicalmapping in the Kvikne Mine Grid.

V.L.F.slingramand magnetometersurveys.

Samplingof old showings;- openingsand dumps.

Drillingprogrambased on results of 1 and 3 above.
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REGIONALGEOLOGYAND MINERALIZATION. (Encl.2 and 3)

The Kvikne area lies within stronglyfoldedmetasedimentsand metavolcanicsin

the centralNorwegianCaledonides. Stratigraphicallythese rocksbelongto the

Gula Groupwhich is presumedto be the oldestpart of the Cambro-Silurian

sequenceof the Trondheimregion.

The Gula schistgroup in the southernpart of the TrondheimRegion cogprises

a varietyof rock types, dominantlymetasandstonesand calc-silicatebearing

nica-schistsand phyllitesof variousmetamorphicgrades.

Within the metasedimentsthere occur some horizonsof metavolcanics(Gula

greenstone),limestones,conglomeratesand black schists.

A great number of sulphidedeposits,confinedto the narrowhorizonsof the

Gula greenstonerun in a SSW-NNEdirectionfrom Røstvangenthroughthe Kvikne

districtto Gauldalen.

The two main ore depositsin the region are Røstvangenand Kvikne.

Røstvangenwhich is optionedfrom the State to FolldalVerk was worked from

1908 - 1921. The depositis small and only about 400,000tons were workedout.

Average grade is given as 2.65% Cu, 1% Zn, 43% S.

LOCAL GEOLOGYOF THE KVIKNEMINE AREA

The geologyis presentedon map No. , enclosureNo. 4.

3.1 PETROGRAPHYOF THE MAIN ROCK UNITS

3.1.1 MICA SCHIST (QuartzBiotiteSchist)

The mica schistunit occursmainly in the easternpart of the area. It shows

a colour changefrom brown to grey with varyingcontentof the main minerals:

biotite,quartz,muscovitewith some amphiboleand garnets. Graphiteis

occassionallypresent.

The schistis fine grainedand well foliated. Bandingis common,the garnet

and feldsparrich bands often have a cataclastictexture.

3.1.2 UARTZ SERICITESCHIST

This rock type coversa large area aroundthe old mines and consistsmainlyof

quartz and sericite.
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3.1.3. AMPHIBOLITE

Two differenttypes of amphiboliteoccur in the area. The firsttype consists

of stronglyfoliatedfine grainedamphibolitichorizonsthat are always

conformableto the enclosngschist. The thicknessis variableseldommore

than 20 m. The amphibolitehorizonswedge out in strikedirectionand have

a lens shape.

The secondtype of amphiboliteprobablyrepresentstronglydeformedgabbros,

often exhibitingrelict igneoustexture.

Commonto both types are bandingand a strongcataclasticappearance.

3.1.4. GABBRO


Gabbrooccurs in an area to the south,andeast of Bergstjernin the southernpart

of the mapped area.

Hornblendeand plagioclaseare the major constituents,and in paxt the

gabbro exhibitsa porphyritictexture. Near the contactsthe gabbrois fine

grainedand stronglysheared.

3.1.5. TRONDHJEMITE

Probablytwo generationsof trondhjemiteare present in the area. The oldest

containsxenolithsof mica schistand gabbro. This generationhas a good

foliation(82)which is conformablewith the foliationin the mica schist.

These'oldertypes have a typicallens shape and are conformablewith

the enclosingrocks.

The secondgenerationof trondhjemitecrosscutsthe main foliation82 and •

is only deformedby late bondinage.

3.2 STRUCTURES

The rocks of the Gula schistgroup in the Kviknemine area foldedinto tight

isoclinalfoldswith nearlyhorizontalfold axes havinga NNE-SSWtrend.

This foldingpatterngives a uniform schistosity- a NNE-SSW strikeand a

gentle 20 - 400 east.

A youngerlineationis definedby parallelelongatedaggregatesof individual

minerals. This directinnis well developedand has a NW-SE trend and

a SE plunge.
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StrongjointingWNW-ESEis dominantin the area.

3.3 THE KVIKNEOREDEPOSITS

3.3.1 GENERALAND HISTORICAL

The KvikneMinescomprisea greatnumberof minesandprospects.Thedeposits


11! canbe dividedintotwoprincipalclasses.

Pyritic/Chalcopyritict sphaleritePyrrhotitic.

The depositsof the firstclasscomprisefroman economicalpointof viewthe

mostimportantsulphidemineralizationsin the areaon whichthemostextensive

exploitationhastakenplace. The secondclassof depositsoftenaccompanies

	

1.;

the oresof the firstclass.

Fig.1 showsthelocationof thevariousminesandshowings.

The firstminein operationwasPrestensgruvewhichnow Constit'utesthe

upperpartsof SegenGottesgruve(9.10.17).In 1631a richerorewas found

somehundredmetresto the southwhereGabeGottesminewas developed.

	

114

(12,13,14, 27). At GabeGottesorewasminedabout120m alongstrikeand


200m alongdip.

In 1642a verticalshaft(27) was sunkin orderto facilitatetransportbut

in 1677whenthe roofcollapsedGabeGotteswas abandoned.Work,however,continue.

at Prestensgruve in 1666a verticalshaft(Gammelsjakten)(9)was sunkand ore

worked150m a1ongthe dip. From1670- 1680themineslayidle,aftertheturn

	

11.J

of the centurytheminewas reopenedandbetween1732and 1739 a verticalshaft


(Nysjakten) (17)was sunkat SegenGottes.

In 1789themineswerefloodedby springmeltwaterandSegenGotteswas

abandonedforgood. Exploitationcontinuedat BankenandVangsgruve.

The Kviknemineswerefinallycloseddownin 1812afterhavingproduced


m
7,343 tonsof copper.

li
3.3.2. INDIVIDUAL DEPOSITS

A shortdescriptionof someof the depositsfollows.



GABEGOTTES

If

The ore can be seen outcroppingin the adit by the stream. This adit leadsto

the collapsedand floodedparts of the mine. The ore zone Was reportedto be

between 0.5 and 6 m thickwith an averageof 3 m.

A chip samplewas taken acrossthe outcropof the ore in the entranceadit

and gave the followingresults.

Fig. 2 shows a diagramof the samplelocation.

SampleNo.

26.20.74


28.20.74


29.20.74

30.20.74


31.20.74


32.20.74

Distance

0.3 m

0.3m

o.6m

0.4m

0.4 m


1.2 m


0.4 m

TYPeCu

min.mmph.1.3

min. quartzite1.8


min. quart.-amp.4.7

quartz
epidoterock 0.38

min. quartzite0.90

min. quartzite0.15

massiveore 3.9

Zn

0.26


0.30


o.88

/ 0.1

/ 0.1

2.0.1

0.43

3.68

10.0


7.2

2.68

13.9.

0.88

34.4

Two furtherchip samplesover the Gabei Gotteszone gave the followingresults:

	

33.20.740.30m1.21.37.85

	

34.20.741moreinquartzite0.611.621.2Twograbsamplesreturned:






35/20.74grabore4.32.625.1





IL36.20.74grabore0.393.236.0





IlSEGENGOTTES





This mine is completelyflooded. The mine produceda total of 5000 tons of

111,

copperfrom 1730 - 1789. The ore zone is supposedly2 - 3 m thick.



- 10 -

VANGSGRUVE(Upperand Lower).

These are situatedsouth of Storbekken. The ores occuras sulpideimpregnated

veins of quartziteat the borderbetween amphiboliteand sericitegarnet

schists.

The ore consistsof mainly impregnationsof pyrrhotiteand chalcopyrite. Often

sphaleriteand pyrite are seen in dump specimens.

The followingsampleswere collected:

Sample No. Location




Cu Zn




grab ' 1.2 2.6 29.0

78.20.74 grab




3.0 2.2 12.3

83.20.74 chip




1.2 20.0 44.5

84.20.74 chip




0.5 1.3 18.8

4.20.74 grab




3.1 1.6 21.2






1

BANKEN

Againall the workingsare flooded. Dumps suggesta pyritic,quartzrich ore.

MINE 1707


Opened in 1707hencethe name.

An inclinedshaft is sunk parallelto an amphibolite. Sulphideimpregnation

occurs.inthin bands of quartziticrock.

A sampletaken over the availableore horizon0.5 m gave the followingresults.

Assays 1707


Cu Zn

60.74 0.32 L 0.1 6.07

DALSGRUVEN


Situatedat the junctionbetweenGruvebekkenand Storbekken. Small flooded

workings. The ore variesin thicknessfrom 0.3 - 1 m. Dumpsamplesshowpyrrhotit,

and chalcopyriteas the main ore condituents,but sphaleriteis also present.

SampleNo. Distance Type Cu Zn

20.20.74 Grab Ore 3.3 1.7 31.6



ins

3.3.3. ASSAYS AND SAMPLING

Most of the old mine workingswhere accessablewere sampled. Also a

representativecollectionof dump sampleswere collectedand assayed.

Becauseof weatheringand leachingit was often difficultto obtain freshsamples.

SHOWINGS


GABEGOTTES. Samplingand assayresultsare reportedabove on page 9.

VANGSGRUBE.Reportedon page 10.

MINE1707. Reportedon page 10.

Dalsgruven.Reportedon page 10.

BERSTJERNSHOWING. Two ore horizonsin amphibolite,dominantlypyrrhotite.

SampleNo. Type Cu Ni Zn S

75.20.74 0.75 m chip 0.024 0.012 L 0.1 6.241

76.20.74 0.75m chip 0.048 0.014 / 0.1 11.3

STORBEKKEYPROSPECT. Pyrrhotiterich showingsin Storbekken.

SampleNo. Type Cu Ni Zn S

55.20.74 chip 1 m 0.10 0.007 L 0.1 8.00

56.20.74 chip 1 m 0.12 0.012 / 0.1 10.7

57.20.74 chip 1 m 0.13 0.013 L 0.1 10.2

58.20.74 chip 1.5 m 0.064 o.0065 / 0.1 12.3

59.20.74 chip 1.5m 0.041 0.01 L 0.1 14.6

61.20.74 chip 0.5m 0.08 L 0.01 J.0.1 11.5

69.20.74 grab 0.07 L 0.01 / 0.1 9.64

70.20.74 grab 0.05 L 0.01 / 0.1 10.4

71.20.74 grab 0.086 0.013 / 0.1 14.3

TIPS

Various sectionsof the tips were also sampledusuallyin profileswith

samplesbeing taken over 10 m. Enclosure5 showsthe locationsof these samples.
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SampleNo. Type Location Cu Zn $

38.20.74 chip near 1707 0.068 L 0.1 1.18

39.20.74 chip u u
0.26 1.5 8.50

40.20.74 chip 11 11
0.28 J.0.1 2.82 •

41.20.74 chip u uu 0.31 / 0.1 1.48
42.20.74 chip il 1, 0.035 L 0.1 3.18

43.20.74 chip 1, u 0.017 L 0.1 0.80

44.20.74 chip il u
0.034 0.6 1.88

45.20.74 chip 11 11
0.017 L 0.1 0.38

46.20.74 chip near Gaben 0.78 3.5 17.9

47.20.74




, 4.8 5.9 34.8

48.20.74 11 Segen old shaft 0.17 L 0.1 o.96

- 49.20.74




,, ,,,,
o.o4 L 0.1 0.56

50.20.74




111111
0.19 L 0.1 1.34





i

63.20.74 11 Segen new shaft 0.32 / 0.1 2.38

64.20.74 11 11 II II 0.43 0.43 3.06

65.20.74 ti II IIII 0.17 L 0.1 1.28

66.20.74




11 1111 0.23 L 0.1 1.30

67.20.74 II 11 1111
0.21 / 0.1 1.84

68.20.74 11 11 11II
0.25 L 0.1 1.68

3.3.4:,WALLROCKS


1. Quartzmuscovitebiotite (sericite)schist.

This is probablythe most commonrock type occurringnext to the ore horizons.

The rock is silvergrey in colourand lens shapedbiotitestogetherwith garnets

are often seen. These biotitesmark a good lineation. The rock is well foliated.

Some of the garnetsshow textureswhich indicateboth pre and post tectonic

development. Quartzrich bands or lensesoccurringin this rock containkyanite

with a partly randomorientation. The kyanitesare developedprior to the main

foliation. The contactbetweenthis rock type and the ore horizonsis always

fairly sharp.



QUARTZITE

This rock type nearly always containsore in differentquantitiestogether

with amphiboleand garnets. Some of these horizonsare amphiboleand garnet

rich with quartzas a matrixmineral,otherscontainmostlyquartzwith

amphiboleand garnetsas a matrix. Some of the massivepyrrhotitehorizons

often have a marginalzone rich in quartzgarnetand amphibole.

AMPHIBOLITE

Consistsof cummingtonitewith quartzand garnetsin varyingamounts.

3.3.5.SHAPEOF THE ORE BODIES

Little data is availableconcerningthe shape of the ore deposits,but field

evidencetogetherwith a study of old maps pointsto a lens shape. The longest

axis of the bodies correspondingto the directionof the main lineation

in the region. The bodieswedge out along strikeand probablyNlso down dip.

The shape of the ore bodies seems to be a resultof boundinagedevelopment

in two directions.

X

secondaryboudinagedirection

main boudinage
direction



As can be seen from fig. 3 the two boudinagedirectionsare NW-SE and NNE-SSW.

• Quartzites,ore horizonsand amphibolitesshow boudinagedevelopmentboth as

major and minor structures.

4• OTHER SHOWINGSIN THE KVIKNEREGION (Encl.2 & 3)

4.1 KALTBERGETSHOWING

Three small lenticularbodies of ultrabasicrock occur 100 m below the top of

Kaltbergeton the western slopeof the mountain. They are links in a chain

of mnallbodies of ultrabasicswhich can be traced from the Røstvangenarea

to Kvikne.

The ultrabasicsare coarseto medium-grainedmassiverocksrich in amphibole

and phlogopite. The border zone of the ultrabasicsare felspathicand in this

zone pyrrhotiteand some chalcopyriteoccur. The Kaltbergetshowinghas worked

such a zone. The zone is extremelyzhearedand is of small extent. Samples

give good assaysbut the showingand ultrabasicare too smallto have any

economicinterest.

Sample No. Type Ni % Cu Zn




85.20.74 grab 0.54 0.11 L 0.1 2.38

86.20.74 grab 3.8 0.36 / 0.1 14.6

87.20.74 grab 0.66 0.19 / 0.1 3.58

4.2 VAKKERLIEN

This is an old showingsituated6 km west of Kvikne in a very swampyarea.

A large swamp coversapprox.10 km2 and the showing occurs on the eastern

edge of this.

The mineralizationis associatedwith an amphibolitic/gabbroicrock which lies

in mica-schists. Shearingand cataclasticdeformationare evident.

The ore bearing amphiboliteis sporadicallyexposedover ca. 40 m and

seems to have a width of 1 - 2 m. The mineralizationis an impregnationof

pyrrhotite,chalcopyritewith minorpyrite. Strikeis NW-SEwith a gentle

north dip.



This depositwas visitedonly very late in the fieldseasonwhich is a pity

seeing now the high nickel assays turnedup.

Fig. 4 shows a brief sketchof the showingand locationof smples.

Sam les Vakkerlien

Sample No.

n-

Type L-Ls Cu




Ni S

100.20.74 chip2. 0 1.7




0.82 5.72

101.20.74 chipc ,j- 0.54




1.8 7.00

103.20.74 chip 1.9




0.54 5.02

102.20.74 grab tip 1.26




1.32 4.83

104.20.74 grab 0.91 • 1.85 4.35

105.20.74 randomgrab





tip 4.09




2.21 7.60

106.20.74
IIII 3.67




0.68 7.42

107.20.74
IIII 1.44




2.64 7.94

108.20.74
IIII 1.71




0.87 2.87

109.20.74
1.II 4.95




1.91 7.23

110.20.74 grab 1.18




1.98 7.64

111.20.74 random grab






tp 1.30




1.88 6.62

112.20.74.
itil 0.87




1.15 3.34

130.20.74 grab tip 2.70




2.35 8.14

131.20.74




1.44




2.26 9.80

132.20.74




1.22




3.02 11.3

4.3 MYSSMØRDALEN

In this area we have eight claims. It is a large area with some very broad and

extensiverust horizonswhich extendsouthto Rustvangenand northto Kvikne.

Strong weatheringmakes it difficultto get good samples.

4.4 NYBERGASEK


This is an old showingsome kilometressouthof the Myssmørdalenarea and can

probablybe locatedin the same generalzone. One chip sampletaken from

a 1 m broaå sulphideimpregnatedhorizon gave:-



4.5 HåKADALSSHOWING

An old showingin the northernpart of the surveyarea.

4.6 RUSSUA

A small pit with bondinagedmassivepyrrhotitehorizons.

4.7 SÆTERFJELL


Possiblyan extensionof the main Kvikne zone.

Assays from these showingsare pendingand will be incorporatedin the report

on streamsedimentgeochemistryto follow.

. 5. GEOPHYSICALINVESTIGATIONSIN THE KVIKNEMINE GRID

5.1 INTRODUCTION

In a grid layed outin the KvikneMine area the followingsurveyswere carriedout:

V.L.F.EM measurements(Geonicsunit)

Magneticmeasurements(McPharunit)

SupplementaryEM slingrammeasurements

The resultsare presentedon the followingenclosures.

6. Map. No. V.L.F.Dip anglemap. 1:4'000

7.ti ti V.L.F.ContouredREAL Fraservalues,1:4'000
ti ti V.L.F. contouredIMAG. Fraservalues,1:4'000

Magneticanomalymap

5.2 RESULTS

The V.L.F. surveygave a seriesof long linear anomaliesof varyingintensity

with a generalN-S strike. The outeropof the Gaben-SegenGottes zone lies

on the flankof such an anomaly.

Three main V.L.F. zones are apparent.

A) Å centralzone that containsthe Gaben-SegenGottes,to the souththis zone

continuesto 900 S.

A possiblefaultedextensionruns from 1200 - 1800 S, slightlyoffsetto the eas
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The zone continuesto 900 N.

To the west of this centralzone are a seriesof fairlystronganomaliesthat

have a NNE/SSWtrend. Some small (dominantlypyrrhotiterich) shovingsare

associatedwith this series.

To the east of the centralzone are two stronganomalies(200 5/800 E,

1400 8/900 E).

The magneticpictureis dominatedby a centralpositivezone that is co-

incidentin part with the centralV.L.F.zone.

Isolatedanomaliesare co-incidentwith the east and west V.L.F.zones.

Slingramprofileswere carriedout to check certainof the V.L.F. anomalies.

All the profilesrun verifiedthe V.L.F.measurementsand gave

interestinganomalies.

6. DIAMONDDRILLING

6.1 INTRODUCTION


On the basis of the geophysicalsurveysa shortdiamonddrillingprogrem

was carriedout to test some of the more promisinganomaliesand to checkon

the extensionsof the Gaben-SegenGottes deposit.

6.2 WORK CARRIEDOUT

The drillingwaS carriedout by the NorwegianGeologicalSurvey. Eightholes were

drilledwith a total lengthof 877 m.

Hole No.

1

Co-ordinates

400 s/o

Dip

o
90

Length

58.3

2 50 N/675 E 90° 138.8

3. 4o0 8/950 E 45° W 87.7

4 300 5/700 E 45° W 122.4

5 500 S/450 E 45° w 180.ho

6 1100 8/350 E 60° W 58.7

7 1300 8/1150E 45° W 136.0

8 75 8/200 E 90° 95.3

All assayshave been carriedout at the Instituteof Atomic Energy.



6.3 RESULTS

Drill log data for the holes togetherwith drill sectionsare enclosed.

Hole 1. 400 5/0, vertical58.3 m. This hole was put down to test a strong

V,L.F. anomaly.

The hole was drilledentirelyin quartzbiotiteschistwith varying

amountsof quartz. Bands rich in graphiteare commonaround49 m.

These graphitebands were consideredto be the anomalycause.

Hole 2. 50 N/675 E vertical138.8m. This hole was set out to test the

northernextensionof the old,mineand two V.L.F.anomalieswith

partly co-incidentmagnetieanomalies.

The hole was drilledpartly in amphiboliticrocks and partly in mica

rich schist. Mineralizationoccurs as narrowbands with dominantly

pyrrhotitebut with some minor pyrite and chalcopyrite.,These

sulphidebands occurboth within the amphiboliteand the mica schist.

No extensionof the main Kvikne ore was found.

Sulphiderich bands from 55 - 72 m and around 120 m have probally

causedthe V.L.F. anomalies.

Hole 3. 400 5/950 E, 45° W, 87.7 m.

This hole was put down to test the southernend of a strongand

extensiveV.L.F. anomalywith partly co-incidentmagneticanomalies.

' The drillprofilewas checkedwith slingramwhich indicated4 conductors.

The hole was drilledpartly in mmphiboliticrocksand partlyquartz

biotiteschist. Pyrrhotiterich bands occurboth in the amphibolite

and the schist.

Pyrrhotiteimpregnatedbands at 15 m, 30 m, 45 m and a graphiterich

horizonaround70 m were consideredto have causedthe anomalies.

Hole 4. 300 S/700 E, 45° W, 122.4m.

This hole was put down to test a broad but not very high V.L.F.anomaly

with a co-incidentmag. The hole shouldalso pick up any southerly

continuationof the main Kvikne ore. Slingrammeasurementsindicated

probablymore than one conductor.
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The hole was mainly drilledin differenttypes of mica schistswith

some amphibolitichorizons. Pyrrhotiteimpregnationat 65 m and

some pyrrhotiteand graphitearound105 m are anomalycauses.

Hole 5. 500 S1450 E. 45° W. 180.40.

Put down to test a V.L.F. zone with coincidentmag. and slingram.

The first 30 m was drilledin mica schist,the rest down to 180.4m in

amphibolite.

14 A largenumber of sulphideimpregnatedbands occur in the amphibolitic

section. They mainly containpyrrhotite.

The main sulphideimpregnatedareas are at 63 m, 85mm and 120 m.

Holee6. 1100 S/350 E. 60° W. 58.7 m.

Put down to test a moderateV.L.F. anomalywith coincidentmag,

and slingram.

The hole was drilledmainly in quartzbiotiteschistwith an emphibolitir

horizonaround 40 m. Narrowbands with pyrrhotitemineralizationin

the amphibolitewere consideredto have causedthe anomaly.

Hole 7. 1300 S11150E. 45° W. 136 m.

Put down to test a strongV.L.F. with co—incidentmag. Slingram

indicatedtwo good conductors. The hole was drilledentirelyin

mica rich schistpartlywith garnets.

Pyrrhotiteimpregnationat 50 m and graphitefrom 107 m have cåused

the anomalies.

Hole 8. 75 $/200E vertical95.3.

This hole was put down to test two V.L.F. anomalies.

The hole was drilledmainly in differenttypes of mica rich schist

with some amphiboliteat the top.

14

i.

Sulphideimpregnationaround 50 m and graphiterich schistaround

80 m were consideredto have causedthe anomalies.
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6.4

Hole

ASSAY RESULTS

Cu % Ni% Zn% S %




Meterage

2




68 - 69 0.014 0.017 0.010 1.13

2




69 - 70 * 0.017 0.026 0.008 3.62

2




80 - 81 0.037 0.009 0.011 0.36

2




81 - 82 0.013 0.029 0.009 1.95

2




82 - 83 0.012 0.022 0.007 1.38

2




125 - 126 0.011 0.014 0.009 3.31

2




126 - 127 0.011 0.015 0.008 0.09

2




127 - 128 0.014 0.018 0.008 1.40

2




128 - 129 0.012 0.018 0.010 1.90




26 - 27 0.011 0.025 0.008 1.33

3




27 - 28 0.012 0.021 0.007 2.51

3




28 - 29 0.012 0.032 0.006 0.06

3




29 - 30 0.017 0.022 0.005 2.71

3




30 - 31 0.011 0.009 0.009 0.28

4




63 - 64 0.012 0.029 0.006 0.17

4




64 - 65 0.011 0.023 0.006 1.16

4




62 - 63 0.010 0.029 o.006 0.25

4




108 - 109 0.013 0.009 0.011 2.78

4 : 109 - 110 0.013 0.014 0.010 2.95

5




60 - 61 0.056 0.030 / 0.1 3.75

5




61 - 62 0.007 0.021 i 0.1 1.65

5




62 - 63 0.023 0.024 / 0.1 1.64

5




63 - 64 , osolo 0.03 / 0.1 1.05

5




64 - 65 0.007 0.026 / 0.1 0.62

5




65 - 66 0.027 0.024 / 0.1 4.21

5




66 - 67 0.020 0.029 / 0.1 1.86

5




84 - 85 0.018 0.014 / 0.1 2.23

5




85 - 86 0.016 0.012 / 0.1 4.69

5




86 - 87 0.028 0.007 / 0.1 2.20

5




120 - 121 0.045 0.006 / 0.1 1.41

6




32 - 33 0.021 0.006 L 0.1 1.22

6




33 - 34 0.031 0.018 j 0.1 1.62

6




34 - 35 0.040 0.016 / 0.1 2.25

6




35 - 36 0.023 0.026 / o.1 2.25

'
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Cu % Ni Zn %




50 - 51 0.013 0.005 / 0.1 0.30

7 51 - 52 0.013 0.006 L 0.1 3.19

7 5253 0.015 / 0.001 J. 0.1 2.51

7 53 - 54 0.001 0.003 / 0.1 0.24

7 54 - 55 0.003 0.005 L 0.1 0.98

7 55 - 56 0.052 L 0.001 / 0.1 5.31

7 56 - 57 0.003 0.011 L 0.1 0.78

7 57 - 58 0.009 0.007 L 0.1 0.33

7 58 - 59 0.007 0.004 / 0.1 0.05

7 59 - 6o 0.019, o.006 / 0.1 o.14

7 118- 119 0.006 0.007 / 0.1 0.13

7 119- 120 0.023 0.009 L 0.1 1.35

8 47 - 48 •o.o18 0.037 0.014 4.71

8 48 - 49 0.016 0.006 o.o14 19.28

8 49 - 50 0.013 0.006 0.022 4.96




8 50 - 51 0.017 0.008 0.010 3.47

8 51 - 52 0.030 0.009 0.008 21.2

8 52 - 53 0.o14 0.008 0.014 3.91

7. GENERALCONCLUSIONS





Thisyear'sworkhas shownthatthepossibilitiesof findinga newore

body in themainKvikneMinegridare extremelysmall. Theknownorebodiesseem

to be completelyde-limitedby theoldworkings,theonlychanceforcontinuation

beingdowndip:- thisisnotconsideredto be an economicventure.

Vakkerlienhasgivenextremelygoodassayresultsand is theprimetarget

for followup workin 75.

January21, 1975
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SULF!DMALM
DIAMOND DRILL RECORD

I LOCATION: 	 50N1'675E 	 BEABING: 	 DIP: 	 90 	 HOLE NO:  2 	 SHEET NO	 1 


LOGGED BY: RS 	 STAFITED.	 14110 	 PBOPERTY	 Kvikne 


ICASING:

 

3M  nmslim 16/10 Hovedgruver  

COF1ESIZE:  AX  TESTS (CORFIECTEW  

SUMMARYLOG(; 
IIFrom I To I
I

Doscripoon

0 3. Overburden 


!!
3.6 28. Quartz mica schist both biotite 


and muscovite. Some amphibolitic  

IF bands occur,:.Some graphite. 


st1	 28.9 34. Banded amphibolite. 

34.0 68. Quartz biotite garnetschistwith 


11 	 amphiboliticband. Trondhjemites 


occute around 52 m. Po impregnated  

I bands around 62 m. 

68.5 73.1 Weakly banded amphibolitewith Po 


andPy.  

I 73.4 82. Mixed rockeg.alternatingbiotite
schist and amphibolite. Sulphides  

Ill from 80-83. 

82.7 91. Quartz muscoviteschist with amphibolite. 


I 91.5 101. Mixed rock eg. alternatingmica 

schist and amphiboliticbands. 


I101.8

108. Amphibolite

108.9 111'.. Quartzbiotite schist. 


II
111.1 126.

	

126.5 138.

Amphibolite.Band with Po. 


Quartz biotite schiEt.withuiphides 


around 128.0 m and 135 m. 


Il 138. End of hole.
....;

Anomaly probablycåused by sulphidesat 70 m and

120 m.



Als ,C)1.19,FilDMALM
DIAMOND DRILL. RECORD

LOCAflON: 	 SON/675E 	 BEARING: 	 NO:  2
DIP: 9 0

 HOLE NO: 	 2 	 SHEEr
LOGGED BY: RS 	 STARTED:	 1 /10PROPERTY 	

Kvikne
14




II CASING:

	

§14  FR~O. 	 16/10 
 Hovedgruver •
conE sim 	 AX 	 TESTS (CORRECTED)• 	 


SUMMARYLOGI.

I From 1To I I Descr~m

0 	 3.6 Overburden 


1 	

	

3.6 28.9 Quartz biotite schist with 

pronouncedbanding. Some 
II	 millimeterbroad graphite-rich 

bands occure. Quartz veins are 


cPMMOn. They alWaysLseem_to  
have an irregularpattern,both  

concordantand discordant  
to the foliation. Some feldspatic
veins with a regular pattern to  

other structuralelements as 


I.

	

foliation,lineation. 

The competentbands and veins are 


1  

britteldeformedand appearas 

small boudins, lenses or prophyro-

s.
	 La_no.st_aasesthe.haudin,


lines are  parallelto lineation. 


28.9 34. Banded amphibolite. Mainly amphibole
rich bands, feldsparrich bands anA 

mic  richbands 


Some_of.the_amphibole_rich.band 

have a nearly random orjentation  
of the amphiboles.  
The contactto the rock above and 


 the rock beneath is  gradual. 


34.0 39. Quartz biotite muscovite garnet

sChiStA:The.biOtiteshamtda 

tenticulårshape. The longeAS

axes of these biotiteemArks 


 a  goodlineation. Often the 


garnets have the same leas 

shape. AmpbibAliticib.arLds 

occure. Thay aiw,ws.have-a

BrAdUal...sPKISAO.t_to_tha-quartz




•AlsSULF/DMALM
DIANIOND MTILL. RECORD

LOCAHON: 50N/875E 
  DIP. 	 90 	 HOLE NO. 2 	 SHEET NO: 3 

LOGGEDEM RS 	 STARMD•  14/10 	 PROPER1V	 Kvikne 


111 conEsizE; 	 AX 

CASING: 	 3M 	 FINISHED: 16/i0 	 Hovedgruver 


TMS (COMECTED). 	

SUMMARY LOGI:
FromToI DescrIptIon

biotite schist.

39.8 40. Coarse grainedamphibolite.

40.1 52. Quartz mica schist with some

millimetersized  graphite-rich
bands. The biotite content
increasetowardsthe bottom
This gives the rock a darker colour.

Amphiboliticzones and bands

are common. They alwayshave


gradual change to the quartz
biotite schist.
Between 51 and 52 m two 5 cm
broad trondhjemitesoccure.

They are both concordantto

the foliation,and they also

have a weak internal foliation

	 • which is  parallelto the exter-

	 nal fOliation, 


52.5 53. Trondhjemitewith concordantborders
to the wallrock.

53.5 58. Quartz biotite schist with minor

	 garnwU an!Jmus=ite.. Rantling_is 

common and some of the competent  
(quartzfeldspar)bands are deform-
ed, they occure now as streakedout

lenses and  porphyroclasts,

Increasing muscovSteaad.gamet
coatentslownwards. 

At 54.7 a 10 cm broad sulphide
impregnatedband occure. Total

1-2% mainly po but also py and

	 cpy 




Aj suiLnDMALM
DIAMOND DRILL RECORD

II' LOCATION: 	 50N/675E 	 BEARING: 	 DIP:  9 0 	 HOLE NO: 2 	 SHEETNO:  4 


LOGGED RY: RS 	 STARTED: 14/10 	 PROPERTY KVikrie

CASING: 	 3M 	 FIMSHED: 16/10  Hovedgruver

	

ss conEsIzE: AX 	 TESTS (CORFIECTED) 	

From j To

58.8 
 60.

60.2 60.

60.7 64.1

SUMMARY LOGi;
DoocrIptIon

The sulphide grainsoccure as irregular
shaped - and as streakedout grains.

Quartz muscoviteschistwith lens-shaped

biotite. They mark a  goodlineation.

Competentbands are boundinagedwith
boundinlineparallelto lineation. Grain
size decreasedownwards-

Amphiboliticrock with  garnets.Gradual

change to the wall rock. Amphibole

pophyroclastsare common.

Mixed rock.
Alternatingquartz muscoviteschist,

quartz biotite schist and amphibolite.

Garnets and lens-shapedbiotites are

common in the quwtz muscoviteschist.

iMPMgnatiOn ats
61.7 5 cm broad band with 1%

sulphides. Mainly Pol but

also some py and cpy.

Quartz, garnet,amphibole-

rich matrix.

62.1 34 oM broad_hand_with_lezs 

than 1% Po.

	 62.8 15 cm broad band PPA 


64.1 68.5 Quartz muscoviteschistwith lenticular

biotites and some  garnete,-Gra4mAl 


chAngLto .wallrock 




1.4

SULFUDMALM
j

DIANIOND DRILL RECORD

1111LOCAMON: 	 504/675E 	 BEArim& 	 ..
DIP:  90 
HOLI: NO:	 2 	 SHEEr NO:  5 
il14/10 
LOGG RSED BY: 	 STASTED• PROPERTY	 Xvikne 


I CASING:

 3M  nmsie  16/10  Hovedgruver  
conEsIzE: AX  TESTS (CORRECTEM  Imil

SUMMARY LOW 

I.

 Frorn 1 To I
I Poncription

4
68.5 73.1 Amphibolite. Partly banded and foliated 
111 	

partly nearly massive. Sulphide impreg-

nation. Mainly Po but also some  pyand 


114 	
cpy. 


j 	 Total content 1-2%. 


1 73.4 81. Mixed rock. eg. alternativeamphibolitic
and quartz biotite schist.

81.0 82. Banded amphibolitewith  Earnets. Grain
size decreasetowards bottom and the 

banding is also more pronounceddown-
wards. Both the upper and the lower  
contactsare sharp.

Sulphidesoccure,mainly as Po but also


Py and Cpy. Total content2-3%. 


82.7 91. Quartz muscoviteschist with small lens-
shaped biotites. 

The rock is fine grainedand have a  
banded appearance,both because of some
biotite - rich bands and some amphi-

boliticbands. 


91.5 101. Mixed rock. Alternationbetween quartz
, biotite schist,quartz muscoviteschist
and amphibolite. Gradual changebetween

these differenttypes of bands.

Some rich in quartz and  garnetsoccure,  
they are often boundinaEed. Often porphyro-

	 clasts are'deve1QpedQatheixgjf 


these boundins.



•Als SULFHOMALM
DIAMOND DR1LL RECORD

1 LOCATION:  .50N/675E 	 BEARING 	
— 	 DIR 	 90 	 HOLE NO: 2 ...SHEET NO: 	 6

LOGOM) BY: RS 	 STARTED: 14/10 	 PROPERTY	 Kvikne 


il
CASINC: 3M 

CORE SIZE:  AX TESTS (CORRECTEP). 	

FINISHED: 16/10 Hovedgruver 


SUMMARYLOGt

IIIFrom ITo I I Nsen

The boundinlinesare  parallelto the 

mineral lineation.

From this schist there is a  gradual

11 change to a more amphiboliticrock.


101.8 106. Banded amphibolite. Some biotite-

11 rich bands occure. 

Quartz feldspathicveins with an  

II irregular patternare common. 


II106.1 106. 5 Biotiteschist. 


106.9;108.9 Banded amphibolite.

108.9111.) Quartz biotite schist with minor

muscovite. Gradual change to an
amphiboliticrock.

11111.1 126. Banded amphibolite. Alternating
amphibole-richand biotite-rich 
I bands. 


Po impregnatedband at 125.2, 40 cni

I broad with 10-15%Po. TheS.1.11phide

grains occure as irregular grains 


li 	

anå as streaks in an amph.  Earnet-
rich matrix. 


i 126.5 139. Quartz biotite schist. 


Banding is common.  

‘

Sulphideimpregnatedbands occure 


at 127.8, 40 cm broad ba d with 


11	 10-15% Po. 




Als SU LFWMALM
DIAMOND DRILI. RECORD

I LOCATION: 	 50N/675E 	 BEARING:	 - DIP: 90 	 HOLE NO:	 2 	 SHEETNO: 7 
iii

	

LOGGEDBY: RS 	 STARTED. 111/10 	 PROPERTY Xvikne 
II CASING: 	 3M 	 FINISHED• 16/10 	 Hovedgruver 
CORESIZE:  AX 	 TESTS(CORRECTEUI.	

114

SUMMARYLOGi
From 1 To i

1




DoserIptIon

The sulphidegrains occure as both 
II: irregularand streakedout grains...i in an amphibolegarnet-richmatrix. 


II 128.9 20 cm broad band with 2-3% 

.....	 po. The sulphideoccure as 


II 	
small lens-shaped grainsin
an amphiboliticmatrix. 


 134.9 10 cm broad band with weak 
II	 po impregnation. 

135,25 20 cm  poimpreanatedband. 


IL Total 5%. 


111
139.9 End of hole.



38.8 72

72 Gon,tat 


101.4 83

	

104.5 83

	

109.0 86

120.3 80

54•5 74

69.5 80
71.6 85

20.5 74

23.5 75
28.6 7

48.6 74

ecnrce. ntra G

51.15 75 contactTroAdhjemjte

59.7 78
60.6 78

65.5 78

81.0

	112.,2	 88

	

114.3 	84

	

118.1 85



Md

Als SULFIDIVIALM
DIAMOND Dmis RECORD

LOCATIONt 	 50N/675E 	 BEARING:	 011), 90 	 HOLENO:	 2 	 SHEETNO: 9
LOGGEDBY: RS 	 STARTED: 14/10 	 PROPERTY Kvikne 

CASING: 	 3M 
 FINISHED• 16/10 	 Hovedgruver 
AXcom SIZE. 	 TESTS(CORRECTED):	

CORE ANGLES
From

i To
I . I Doscriplion

DEPTH ANGLE TYPE 

124.5 87
129.5 83
131.0 85

134.5 84

138.5 79

k
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111 AIS SULF1DMALM
DIAMOND DRILL. RECORD

IILOCATION: 	 400S/950E• 	 BEARING: 	 W 	 r)IP: 45 	 NOLE NOI  3 	SNEET NO:  1
LOGGED BY: 	 RS 	 MRTED: 	 9/10 	 PROPERTY	 Kvikne 


11,CASING: , 3M 	 FI

CORE SIZE: AX 	
MSHED : 14/10 Hovedgruver 


TESTS (CORRECTED):




lk
I

SUMMARY LOG

Desa

Overburden

Quartz biotitemuscoviteschist. Some

IL

'Fmen 1,To i




0 
4. I4.18.


8.5.12.


12.819.




19.830.)




50.163.

graphite-richbands around 7 m, also
some Po rich stringers.

Amphibolitebanded.

Quartz biotite schistwith amphibolitic 

bands. Narrow bands with Po impregnation.

Amphibolitewith mica-richbands. Sulphide
impregnationaround 27 and 30 m.

Mica schistwith both biotite and muscovite.

111	 .	 Amphiboliticzones occur. Sulphidesaround

41,50. Mainly Po. 


IF.63.0i 80. Quartz biotitewith graphite. 


11 80.0 87. Quartz biotitemuscoviteschist. 


11-	 87. End of hole. 


I . EM anomalyprobablycaused by sulphide

impregnationat 27 and 30, by sulphide


 impregnation at 41 by sulphideimpreg-
nation at 50 and by a  grAPhite...ZOne

between 63 and 80. 


11	
11:	



Als SUI...F1IPMALM
• DIANIOND DRILL RECORD

tLOCATION. 	 400S/950E 	 BEARING. 	 W DI15:	 45 	 HOLENO1 3 	SHEET No. 2 
s RS 	 9/10 KvikrIB 
LOGGED BY: STARTED: PROPERTY

CASINO: 	
3M

MNISHED. 14/10 Hovedgruver 
I 

S conESIZE: 	 AX

TESTS (COFMECTED): 	

11 Fmm To

SUMMARYLOG
I I

i '
Desallon

0 4. Overburden. 


11 	
" 4.1 5. Quartzbiotiteschistwith somemuscovite.

1114.	 The rock is banded. Quartz veins are 

common and they are concordantfoliation 

and banding. Some of these..areLboudInage.d 

withboudinlineparallel to lineation 

markedby biotite. 


5-10 cm broad centralquartzitewith margi-

nal zonesof amphibolesand  garnets.The

garnets increasein size towards the quartz-
ite.

Quartzbiotiteschistwith somemillimeter
broadgraphite-richbands.

Sulphideat 7.8. 5 cm broad band with 51 


Po: Someof the grains occur as stringers1 

but others have an irregularshape.

Amphibolitewith parnets. Banded. Spffie
mica-richbands,some coarse grained

amphiboliticbands and  PQM?fine_grained 

amphiboliticbands with goo.;1foliation 

and and reduced size of garnets.sGarneta 

as  porphyroclaata_in_these_fine_grained 

bands. Amphibolesin the coarse grained
bandshavea randomorientation.

Sof




5.3 5.

5.7 8.,

8.5 22.

Somequartzfeldspathicbands are boudin-

aged. Boudinline parallelto mineral


 lineation..



•"Is GULEIDMALM

	

inAMOND IMI I U. URCOHD å

IF1.~~  11003/950E 	 wwillo, W 	 on 45 	 i 101.ENO1 3 

Kvikne

SHEET NOi . 3si
iunnininnnr› 	 suumm, 9/ 10 	 NIOPESTY  • 


i CASIOCI.  I 3M 	 MNISHED. l4/10 	 Hovedgruver 

s COMHWE:  A X 	 TESTS (connEcre»: 	

SUMMARY LOG11rrn. I: To I
i Doo~oo

,4
12.8, 13.7 Quartz biotfte schist with muscovite 
II..  ,garnetsand clorite. Bandingand

has
foliåtionare good. Garnetsoften
occur as porphyroclasts.

å 

1.6.7 ' 14.7 Amphiboliticrock. In the central•parts 


this rock is coarse grainedwith a nearly
	 •,


random orientationof the amphiboles. • 

Towardsthe margins the rock4tasgood •  
foliationand is fine grained. Po impreg-

I.

 
nated band at 13.7. 6-7 cm broad. The 


, 	 matrix mineralsare amphiboleand garnets. 	

Total contentof Po 30%. 


14.7 11;.7. Quartz hiotitc schist with garnetn. 

Amphiholiticbands occur. Gradual 

change from the amphiboliteto this quartz 


II' biotite schist. 


I 15.7 16.5 Banded amphibolitewith garnets. Gradual 

change to the wallrock. Sulphide impreg-, 

nation at 16.0 m as a 15 cm broad band 

with Po. Total 1-2%. 


16.5 19.1Quartz biotite schist with quartz feldspar-

rich bands. Often these bands are boudin-
aped because of the differencein competence. ,,
The boudinlinesare  parallelto a mineral
lineationin the rock. Crinkelsoccur on
the foliationand these make an angle of approx.

250,withthe mineral 1ineationaSulnhida 

 impregnated10 cm broad band At 19,0-m4Mainly 

 Po in agarnet 

1%Po.



GULFROMALM
DIAMOND DRILA. RECORD

II..... m,n..: w 	. SHEETNO:  4 
400S/950E 45 	 HOLE.NO:  3 

LOGGH) BY: '  RS 	 STASTED. 9/10 	 PROPESTY	 Kvikne 


li CASINC: 	 31'f 	 nmsywo:14/10 	 Hovedgruver 

COS AXE SIZE: 	 TESTS (CORRECTED): 	

It From I To I
SUMMARYLOG_

Doscription

19.1 19. Quartz muscoviteschistwith lens-shaped
biotites and some garnets. The biotites
marka goodlineation.

19.8 30. Banded amphiboliticrock. Three different


11  
type of bands. amphibole-richbends, quartz
feldspar-richbands, and mica-richbands.  
Garnets are common in this rock. 


11	 Some of the bandsarestronglytectonized 


 and  porphyroclastsare often developed. 


I Sulphide impregnationis common. It is  

mainly Po which occur and the matrix is 


11 always coarse grained aMphibole,garnets 

and quartz. Another common thing with

11 
these Po'- rieh bands is quartz muscoviteschist
on the margins. 

Sulphide impregnationat: 


Ili  ,

,

20.2 as a 15 cm broad with 1-2% Po. On 

the margins garnetsporphyroclasts 

occur. 


11

24.4 5 cm broad Po - rich band.with 50%
Po. 


IF 27.0 35 cm broad band with Po and Py in

a  garnetamphibole-richmatrix. 

Total sulphidecontent10-15%. 


Py 1-2%. 


I.  
30.0 25 cm broad band with 10-15% Po  

in an amphibole aarnet- rich  
matrix. 


IF	



CULFIDMALM
DIAMOND DRILL RECORD

pions,9,0E 
LOCATION: 	 BEARING:	 DIP:	 S 	HOLE NO: 3 	SHEETNO:	 5 

101000W DY: 	 STATITED:	 9/ 	 PROPERTY	 Kvikne 


t CASING: 	 3M 
 14/10 Hovedgruver 

AXCOnE SIZF: 	 TESTS(CORRECTED):	

1.

Fmm I To I

30.2
 33,

33.5 
 36.

G 41.

SUMMARYLOG

Des~lon

Quartz muscovite schistwith small
lenticularbiotites. Some amphibolitic

bands occur. Some of those contain
garnets.

Banded amphibolite. The banding is
marked as a alternationbetween amphi-
bole-richbands, mica-richbands. Some
of the amphibole-richbands are coarse
grainedwith a slight random orientation
of the amphibole. Often a graduated

change from the coarse grainedtype to
the more fine grained foliatedamphibolite.
Also a gradual change from the amphibolite
to the hiotite - rich schist types.
Cross-cutquartz veins are common. They
do not neem to have a regularpattern.
Porphyroclastsare common.

Quartz muscoviteschist with lens-shaped
biotites. Coarse grains. Amphibolitic 
bands occur.
Sulphide impregnationåt:
40.4 - 40.9 10%. Mainly Po but also

some Py. The sulphides

occure as streaky_grainsin

garnet-amphibole matrix.
Tectonical garnetson the
margins.

•••• ••

,



SHEET NO: 6BEAMNG. 	 DIP:  45 • 	 HOLE NO:  3 

STMITED: 	 9/10 	 PROPERTY	 Kvikne

nmstlEo• 14/10

TESTS (CORRECTED):

SUMMARYLOG

is 400S/950ELOCAIION:

Locnn) RS 

CMIING: •	 3M 

COIIE SIZE:  AX 


50.9 59.( Quartz,biotitemuscoviteschistwith

broadbands.

11 From To I

414 49. 5

	 pronouncedbanding. Cross - cutting

veins occur. When they are nearly paral-
lel to the foliationthey are boudinaged

with the boudinline parallelto the

Some of the  garnetsseem to be  parallel 


49.95 50.

post foliation.

Amphibolitewith cross-cuttingquartz•

minerallineation.

11


11

11

59.0•60.

li
61.4563. 0

11

Quartz biotite garnetschist 


Quartz biotite muscoviteschiSt	

Amphibole garnet-richsome wiih some Po and

Cpy. Total sulphidecontent 10%. Cpy<1% 


Graphitecontainingquartz biotite  garnet
schist. The graphiteoccur in millimeter

63.10 80.

Hovedgruver

"Is GULEIDMALM•
DIAMOND DRILL RECORD

DeurIptIon

Quartzbiotitegarnetschistwith a

60.3 61.

61.0 61.L5

50.0 as a 25 cm broadwith
5% Po in a garnet amphi-
bole-richmatrix.

sOmechlorite.

Coreloss.



AlsSULFIDMALM
DIAMOND DRILL. RECORD

t LOCATION: 	 400S/950E 	 BEARING: W 	 DIP: 	 45 	HOLENO: 3 	SHEETNO: 7 

LOGGED1311:RS 	 . STAITTED:	 9/10 	 PROPERTY	 Kvikne 


t

CASING: 3M 

AX 	

FINISHED: 14/10 
 HOVedgruver 

COFIFSIZE: 	 TESTS(CORRECTED):	

11

.

From I To I i
SUMMARYLOG

Description

	

80.0 87. Quartz biotitemuscovite schist

11	 , with a weak bandina. 


1h
87. End of hole. 




400S/950E 	

DIAMOND DRUJ. RECORD

LOCADON: BrASING: 	 on  45 	 HOLE NO:  3 	SHEET NO. 8
RS 	 9/10 Kvikne 
weurnm

CASING: 	 3M
STASTED:

FINISHED: 	 114/11.1 	

PROPESTY

Hovedruver 

corwsizr.AX Trsis(Coworro):	

I . CORE ANGLES
rmmITo




DoacrIptlem




DEPTHANGLESTYPE




4.270Foliation




8.5 	 70ti




10.570




15.472




18.468




21.574





24.6





27.77Z
68



31.665





IL34.463




38.488





40.3





44.46868




48.767





51.273




 .4
54.567





.59.572





i60.565





IL	.65.467




69.8$3





70.368




75.5
72




79.474





II80.473




85.3





87.67373






Als:31.1L.FrID M A LM
DIAMOND DR ILL. RECORD

11LOCATION: 	 300S/700E 	 BEARING: 	 W 	 DIP: 	 115 	 HOLE NO: 	 14 	 SHEET NO.  1

LOGGED BY: 	 RS 
 STARTED:	 3/10 	 PROPERTY	 Kvikne 


i CASING: 	 3M 8/10FINISHED: Hovedpruver 

CORE SIZE: 	 AX TESTS (CORRECTED): 	

SUMMARY LOC
FromIToI

I

05.0

5.0
 31.0

31.0
 58.5

58.5
 80.0

80.0 107.0

boliticbands. Some Po impregnation

at 1.

II107.0 108.0 Quartz biotite schist with some graphite.

	

11

108.0 114. Quartz biotite schist with some bands 

impregnatedwith Po. 


11114.5 122. Amphibolitewith some mica-schist. 


i DoscOption

11
Overburden

Quartz biotite schist with some muscovite.
Banding is common.

11

Quartz biotite schist with bands of
graphite. Garnetsoccure in the
lower parts.

Banded amphibolitewith some garnets. 
Po and Py imorepnatedbands occure at
64 m.

Quartz biotite schist with some amphi-

122. End of hole.

EM anomalyare probably causedby graphitezone
at 31.0-58.5,also some Po imprepnationin the

same zone, and by Po impregnatedschist and

 some graphitebetween 105.0 and 110.0.



AlsOULFIDMALM
DIAMOND DRILL RECORD

II

,

; LOCAfiON: 	 300S/700E 
 BEAMNG:	 W
 DIP: 	 45 
HOLENO: 4
  SHEErNO. 2


LOGGEDBY: RS 
 STARTED:	 3/10 
 PROPEMY	 Kvikne 
ilCASING: 	 3M 
 FINISHED. 8/10 Hovedgruver 

CORESIZE: 	 AX 
 TESTS(CORRECMD):

Id Fmm ITo I
SUMMARY LOGC

DescriMion

0 5.0 Overburden.

Iffig
5.0 31.0 Quartz biotite schist with some muscovite.


Banding is common. Some bands are quartz


feldspar-richand some are mica-rich.  

11, Cross cuttingquartz veins occur,but they
do not have any regularpattern. Biotite 
marks a good lineation. 


I
31.0 54.2 Quartz biotite schistWith bands of graphite.

Some Py occure in close connectionwith the
graphitebands.

54.2 54.6 Massivequartzite. On the marginsof this
quartzitenarrow with muscovite-richschistoccur.
Lots of garnetsoccur here.

The quartziteis weakly mineralized. Both
Po, Py and Cpy. Total less than 1%.

54.6 58.6 Quartzbiotite garnet schist.
Garnet porphyroclastsare common.

58.6 71.0 Amphibolitewith some garnetsoccuringhere

and there. The amphiboliteis banded with
some bands rich in mica, mainly biotite,
some in quartz feldsparand some in amphibole.
Cross cuttingquartz veins are common. They

usuallyhave an irregularpattern.



SULFIDMALM

111

DIAMOND DRILL RECORD

	

IIII LOCATION: 	 300S/700E 	 BEARING: 	 W 	 DIP:	 45 	HOLE NO: 	 4 	SHEET NO:  3 

R.S. 	 3/10 Kvikne 
• LOGGED BY: 	 STARTED: PROPERTY

e CASING: 	 3M FINISHED: 8/10 Hovedgruver 

W AX

	

CORE SIZE: 	 TESTS (CORRECTED): 	

1.1)1 SUMMARYLOG

	

From I To
I I DescriptIon

ilij	

Sulphideimpregnationat: 

63.6 7 cm broad band with Po and 


Pv. Mainly Po. The sulphides  

j occur as narrow bands or string-
ers. 25%.  

I 63.8 10 cm broad band with some Po 

and some Py.  

I Total 2-3 %. 


64.5 8 cm broad band with 5% Po.

1L71.0 73. Quartz biotite schistwith some garnets.

Gradual change from the amphiboliteto this

 ••1

1

schist.

73.2 79. Coarse grainedamphibolite. Sharp and

irregularcontactto the wallrock (schist).

79.0 82. Quartzbiotite garnet schistwith some
amphibolegarnet - rich bands.

82.0 89. Quartz biotite schistwith some garnet and

muscovite.
Garnetsoccur in bands.

89.8 90. Coarse grainedamphibolitewith relatively

sharp contactto the wallrock. Partly
random orientationof the amphiboles.

90.5 106.

i. 


Quartz muscoviteschist with lens-shaped

biotite and garnets. Some amphibole-rich
bands occur. The biotitesmark a good

lineation. Sulphideimpregnationas stringers
and millimeterbroad bands at 90.6, 94.5, 96.8,

they all containmainly Po. At 106.4 a 5 cm

broad band with Pol Py and Cpy in a quartz-

	 rich jaatrix. 




ea ,
Als CULF1DIVIALM

DIAMOND DRILL RECORD

	

111 300S/700E W 	 45 4 4 
LOCATION: 	 BEARING:	 DIP: HOLENO:  SHEET NO.sli
RS 	 3/10 Kvikne 
LOGGEDBY: 	 STARTED: PROPERTY

CASING: 	 3M FINISHED, 8/10 Hovedgruver 
i 

AX 
iii CORESIZE: 	 TESTS(CORRECTED):

ISUMMARY LOG
) From To DoscriptIon


106.9 108. Quartz biotite schist with some graphite.

This graphitecontains some Py. 


11, 108.2 114. Quartz biotite muscoviteschist. 

Sulphideimpregnationat:
108.7 10 cm broad band with stringers

of Po. Total sulphidecontent


20%,.

109.710 cm broad with 10% Po impreg-

nation.

IL 	
114.5 119. Stronglydeformedamphiboliticrock with

III  
porphyroclastsof garnets and amphibole.


The rock has a banded appearance. Some 


 of the amphiboliticbands are coarse 


I 	 grainedwith partly random orientated 

amphiboles.

119.4122. Finegrainedquartzmuscoviteschistwith

IE some garnets. 


122.End of hole.



3ULFIDMALM
DIAMOND DRILL RECORD

300S/700E 45 4 5
sid LOCATION: 	 BEARING: 	 DIP: 	 HOLE NO.  SHEET NO: 


LOGGED BY: STARTED: 	 3/10 

8/10  

PROPERTY

AX

Kvikne 

CASING: 	

RS 

3M 	 FINISI1ED: Hovedgruver

CORE SIZE: 	 TESTS (CORRECTED): 	

li




ICOREANGLESFromiTo
DEPTHANGLES5.6759.1	74


11.272



14.570



19.121.5677025.3
7029.4
6831.575



II35.170



38.476




41.575




44.675




49.27051.369




55.471




59.575




61.475




65.574




69.173




72.38075.55589.5	75




80.5	70




84.3	72




89.5	75




91.670




95.7	77




98.2	80




100.7	80




105.3	78




108.6	80




110.7	80




115.3	74




118.4	80




121.3	77•


1.4

Deuription

TYPE
Foliation

u

II

„



Als SULFIDMALM
DIAMOIsID DRILL RECORD

il LOMON: 	 300S/700E 	 BEARING:	 W 	mp: 45 	 HOLENO: 4 	 sHEETNO: 1 '

LOGGEDWel. 	 RS sumn• 3/10 Kvikne 
PROPERTY111CASING: 	 3M

FINISHED: 8/10 Hovedgruver 

CORESIZE: 	 AX 	 TESTS(CORRECTED):	

I. *
SUMMARYLOG

Fm ITo I DoacrlpOonm




0 5.0 . Overburden

5.0 31.0 	 Quartz biotite schist with some muscovite.

Bandingis common. 


!I

31.0 58.5 Quartz biotite schist with bands of
graphite.Garnetsoccurein the 

lowerparts.

58.5 80.0 Banded amphibolitewith some garnets.
Po and Py impregnatedbands Occure at
64 m.

I 80.0 107. Quartzbiotite schist with some amphi-
boliticbands. SomePo impregnation 

at 1. 
sS 	

107.0..108.0

I108.0 114.5

1 114.5122.

Quartz biotite schist with some graphite.

Quartzbiotiteschistwith somebands
impregnatedwith Po.

Amphibolitewith somemica-schist.

11 122. End of hole.

EM anomalyare probably caused by graphitezone
at 31.0-58.51alsosomePo impregnationin the 111

same zone, and by Po impregnatedschist and
some  graphitebetween 105.0 and 110.0.

• ••



GULFIDMALM
DIAMOND DRILL RECORD

LOCA1ION: 	 300S/700E  BEMING: 	 45 
HOLE NO: 4 SHEET NO; 2 

LOCDEDI3Y: RS 	 STARTED:	 3/10 	 PROPERTY	 Kvlkne 
ILCASING: 	 3M 	 mmslwo:	 8/10 Hovedgruver 

CIYIE SIZE: 	 AX 
 TESTS (CORRECTED): 	

SUMMARY LOGO
From I ToI DescrIptIon

05.0 Overburden.

5.0 31.0 Quartz biotite schist with some muscovite.
Bandingis common. Some bands are quartz

feldspar-richand some are mica-rich.
.Crosscuttingquartz veins occur, but they
do not have any regular pattern. Biotite
marks a good lineation.

31.0 54..2 Quartz biotite schist With bands of graphite.
Some Py occure in close connectionwith the 

graphitebands. 


i .

b4.2 54.6 Massivequartzite. On the margins of this 

quartzitenarrow with muscovite-richschistoccur.
Lots of garnetsoccur here.

The quartziteis weakly mineralized. Both  

I. Po, Py and Cpy. Total less than 1%. 


.54.6 i58.6 Quartz biotite garnet schist. 

Garnet porphyroclastsare common. 


1 58.6 71.0 Amphibolitewith some garnetsoccuringhere

and there. The amphiboliteis banded with  
some bands rich in mica mainly biotite,  
some in quartz feldsparand some in amphibole.
Cross cuttingquartz veins are common. They 

usuallyhave an irregularpattern. 




Ak,nLJr_F:OMALM
DIAMONO UNILLITECORD

Or •
111LOCAUOM  • 300S/700E 	 BEAPING:  W 	 MN 	 45 	 HOLE NO: 	 4 	SHEET NM  3 


LOOMA) IIY: 	 R.S. STAMEM  3/10 	 PROPEPTY	 Kvikne . 
Il 3M 	 8/10CAMN M-I 	O:  FIMFIM Hovedgruver 

COHE SIZE 	 AX 	 TESTS (COMIECTED): 	

SUMMARYLOG
From•I To I
 Mmm-MEm

Sulnhide•mpregnationat:
63.67 cm broadband withPo and

Pv. Mainly Po. The sulphides

occur as narrow bands or string-
ers.25%.

63.810 cm broadbandwith somePo
and somePy.
Total2-3 %.

64.58 cm broadbandwith 5% Po.

73-0 73.. Quartz biotite schistwith some garnets.

Gradual change from the amphiboliteto this
schist.

73.2 .79.( Coarse grainedamphibolite. Sharp and 


11 irregularcontactto the wallrock (schist).

II 79.0 j32. Quartz biotite garnet schistwith some
amphibolegarnet - rich bands.

II:82.089. Quattz biotite schistwith some garnet and

muscovite.
Garnetsoccurin bands.

I  89.8 90. Coarsegrained amphibolitewith relatively 

sharp contactto the wallrock. Partly  
randomorientationof the amphiboles.' 


11,	
90.5106.. Quartzmuscoviteschistwith lens-shaped

biotite and garnets. Some amphibole-rich
bandsoccur. The biotitesmark a good

lineation. Sulphideimpregnationas stringers
and millimeterbroad bands at 90.6, 94.5, 96.8,

they all containmainly Po. At 106.4 a 5 cm

broad band with Po, Py and Cpy in a qtlartz-
rich )flatrix, 




Ah4 n A•

DIAM011n nECORD

.2 W 45 .4 
1.:notit..	 300S/700 	 IWAI III IG: 	 DIP: 	 HOLE.NOt  SHEETWiPS 	 3/10 Kvikne 
um~n.Y1 	 smareft 11110PUMY
E

3M 
CM~I. . INISIIIED:	 0/10 Hovedgruver 

Met IIII: rin:! 	 TESTS(COMECTCD): 	

GUMMARY LOG

Stronglydeformedamphiboliticrock with
porphyroclar;tsof garnetn and ampbfbolo 

. The rock bas a banded appearance. Somo
of tbr.amph.tholiticbands aro coarse
gralnedwith partly random orientated 

amphibolos.

1.194li .122. Finegrainedquartzmuscoviteschistwith

Quartz biotite muscoviteschist.1L Sulphideimpregnationat:
108.7 10 cm broad band with strin ere

of Po. Total sulphidecontenta4

106.2114.,

20%.
109.7 10 cm broad with 10% Po impreg-

nation.

IL
122.: End of hole.

-some garnets.

I

Doncription

1.06,9100. Quartz biotite schist with some graphite..
This graphitecontains some Pv.

11



Ah;i1 ."1 r) t1/4‘. P_.m
D I ANIOTID I II t I 1-1. RECORD

lbWCA FION: 	 300S/700E
SFAMNO: 	 W DIP:  45 HOLE NO: 4 SHEET NO: 5

I O“GED Slit RS STASTED:	 3/10 	 PROPESTY	 Kvikne 

8/10 Hovedgruver 
11CAMNO: 	 SM 	 nmsiim
AX

COIIE SIZE: 	 TESTS (CORSECTED): 	

CORE:.ANGLES

1
111
11

I
II

ll

II
•

I/

11
I..

11
11.




FromITo1DescrIptIon 11.214.5
19.167
21.5
25.370
	II29.4	68
	
31.575

	
35.1	7038.4
41.5

	
44.675

	
49.2	70

	

51.369

	

55.47159.561.4
,165.57469.1
72.3$0

	

75.555

	

89.57580.5
84.3
89.5

	

91.6	75

	

95.777

	
II98.280
	

100.7	80

	
It105.3	78108.6 
110.780
115.3
118.480

	

121.3	77

DEPTHANGLESTYPE
	
5.675Poliation

	
9.174I.7270767575
757370
7270
8074

701111
I.11

II



A/S SULFIDMALM
DIAMQ;11) DRILL RECORD

_
500S/450E ow,_45._NOLE Nol 5

LOCATION:-. - - - ------ -... - DITGRING  - W . SHEET

LOGGEO 13`1:..._ R.Se STArarip•  2 6 / 9
• .

- PROPERTY_

.-‘,.-...-- . _

i
-

CASING: _ 	 3M -- — PINISHIZO:  2 /10 	 - - - Hovedwuver-- .fri- - - - - - ---
cormsmEI,___AX______ TESTS ICORRECTEOI: - . - -

SUMMARY L k,
rnom

II 0

3.0

34.0

TO DESCRIPTION

3.0 Overburden

34.0 uartz muscoviteschistewith amphiboliticzones.

Malacite.

74.5 Am hibolitewith some zones with quartz biotite schist

Sul hides occure in the am hibolite. Mainl Po but

also some C and P .

Mixed sequence. Rapid change between amphibolite

and differenttypes of mica-schist.

Sul hides occure both in the amphiboliteand in the

schist. Mainl Po but also some P C .

74.5 180.4

Not_possibleto decide which of the impregnated

zones have caused the anomal

_



i A/S SULFIDMALM

IL DIAMO;10 ORILL RECORD

- DEARING  . Inl.
,2 -

LocArion. 500S/450E - 	 DIP: _14 5._ HOLE NO; ..,._ ..  .. SHEET No: _ - .... -

li
RS 26/9LOGGED DY:.. ___..„,_ _ - - GTARTUD:„.___-

CASING: 	 3M FINISHED:  2/10

. .
PROPEATY_... _ nii<13.e. -_. _ .._ _.__ _____

_ _. _Floveclgruver _ _— - -

li
AXconcSIZE:_a_._ - --..._ - - _. TESTS ICOREECTIID/:-.... _. - .. 


IROPI TO

SUMMA
MMCMPTION

	

6".0 3.0

ik3.0 10.4

	

10.4 	 12.2

IL
i. 


11
12.2 	 12.9

	

12.9 14.2

lk
14.2

114

Overburden

uartz muscoviteschist with

lenticularbio i w • mar es

a ood lineation.
Malacite in small quantities
parallelto and on the foliation.

Am hibolitewith arnets. The rock

is banded. Some am hibole rich
bands, some mica rich and some
uartz and felds ar rich. The
amphibolitechange gradually

to a more biotite rich rock

towardsthe mar.ins.

Biotiteschist with uartz and

f lds ar. Good lineationand

foliation.

Amphibolitewith garnets. Bands
which are more biotite rich

are common. Gradual chan e from

the am hibolite to the biotite

rock t es.

34.0 Quartz muscoviteschist with
biotite. The biotite content

change downwards,the most com-

mon.shapeof the biotite are

as small lenses often stron 1

elon ated.

In the lower arts is this rock
more felds ar and uartz rich.
The felds ar and uartz ofte

occure in ba a.
i;•`nngly nn;ttiffi•11+



ed

Is

li

lj

LOCATION: 	 500S/450E

LOGGED DT:_ R.S

CAMNGI. 	 3M 


CORE SIZEt_ AX4__

itnoN TO

A/S SULFIDMALM

DIAMMID Orms RECORD

-  DEARING 	 W DIP: __mb..HOLE No:__ PROPERTY_

nNmHao• 	 2/10 


TESTS ICORREC, r3/1

SUMMARY LOGi
OISCRIB•TION

elongationoften result in

boundinae or neckin .
Boundinlinesarearallel

to lineation.Theuartz-

5_ ..SHEET No:_3_....

_

	 _Fisrffidgruyez___

f1ds athic bands are folded
in isoclinalfolds. Felds ar

porphyroclastsare common.
Crinkelsoccure on the foliation.

Coarse grainedamphibolite. Banded.-

some am.hibolerich and some mica
mainl biotite rich bands. The amlffii-





bolite chan e to a more biotite ric
rock towards the margins.

At 34.1 occure a 5 centimeterband





35.3


37.1

with sulphide impregnation.Mainly

Po with minor Py and probably some


C.Total sul)hide content1-2%.

QUartz biotitelschist.

Fine grained amphibolitewith
some sulphidestreaks or stringers

parallelto the foliation.




35.0.




35.3




111
•




i 37.1 39.2 uartz muscoviteschist with

lenticularbiotites.The bio-
tite content increasetoward

the margins.At the margins

some amphibolerich bands oc-

cure.




I 39.2 43.5 Banded amphiboliticrock.Sulphide

impregnationfrom 41.95-42.45and
from 42.45-42.65.,two different

t es. The sx.u.

34.0 35.0



5ULF1DMALM

DIAMOUD DRIL.L RECORD

- W
-

500S/450E 	 DIP: _ 4.5__ Nout No: 5 4 '
LOCATION: . DEAMNG 	 n 
 . - ..SHEET NO:--.....

	

ILLOGGED or:_RS_______ 	 GTARTUO:__2619.____ _ PRomtry_ _ - _KNLikpe ___
CATIING:. 	 3M 	 — PINMHEID: 	 2/10 
..= ..=

.... .... _ Hovedgruver_ _

	

,4 C011E SIZE:_,X__ 	 _. TESTS (CORREC1 L 0):. 	

I
SUMMARYLOGu

..1 /11094 TO DUIC RIPTION

	

l i

grains in a coarse grainedamphibolitic

mat ix. The am hiboles have a random


114 orientation. Mainly Po, ca. 10%.
The second occur( as streaks in a

	

- 	

	

II;i
banded amphibolite,fine grained.

Pcs..51%.
...i

1 43.5 44 8 uartz biotite schist..,
L 44.0

51.5 Banded amphibolite. Some bands are


_
rich i* biotite, and some amphibole


.2

Il

rich bands are coarse grained.

These coarse rained bands have some
...

Po, less than 1%. The rains (Po)

have an irre ular sha e.

	

s 1
51.5 52.0 Quartz biotite schist.

52.0 60.2 Banded amphibolitewith biotite rich

bands. Gradual change from the

am hibole rich to the biotite rich

dr. elds ar rich bands are also

common. Sulphideoccure from 53.0 to

Il 53.1, 53.3
to 53.45, 54.7 to 54.75 and

m from 59.1 to 59.2.
They are all of impregnatedtype and

it is mainly Po. The first and the

this band contain around 5%
Po, the other 1%.

11 60.2
60.4	 Sulphideimpregnationin a garnet


4 containingamphiboliticrock. Mainly


Po but also some Py. Total lo%

sulphides.



A/S SULFIDMALM

11 DIAMOilf) DRILL RECORD

500S/450E 	 - DEARING  . W 	 olp, 45 NOLE No: 5 . SHEET No:

11

LOCATION•

LOGGED ear.RS 	 __ GTADTED:._ 26/9_______PROPERTY..._Kviknee_________
2/10 


CASINGh 	 3M . MNISHED: . - --- - - ...11-0.Yecglgralter ..- -

CORESIZE:-.-- - ---.....- - -. TESTS (CORRECTED): ..- - -- - 	

rnos4TO


II60-.460.5





60.560.9"60.9574.5




I most commont es. Sulphide- impregnation

	 - often in connectionwith the coarse grained

amphiboliticbands. Sulphideimpregnatedbands

I occure at 61.4 5% Po, 3 cm broad, at 61.5 1% Po,

3 cm broad. From 62:0 to 62.15 Po impregnation

I 5%.

63.10 - 63.15 Po, 15%

64.10 Po stringers(streaks)

64 4 Po strin ers ti

I64.8

Po strin ers is

64.95 - 66.05 Mainly Po some Py.

Total 10-15%.

I
The sulphidesoccure as
stringersand bands in

lr a banded amphibolite.

66.05 - 67.00 Po rich streaks of mm

i
size.

72.5 - 72.8



Mainly Po. Total 5%

Occure as stringersand

11 bands in a arnet amphibole

matrix.

I 73.7 - 74.05 Mainly Po, minor Py, Cpy.

SUMMARY LOG
OCIICRIPTION

Banded am hiboliticrock.

r
Sulphide impregnatedamphiboliticrock. Mainly

Po with minor P and C . P C . Total 15%

sul hides.

Banded am hiboliticrock with garnets. Biotite -

rich, feldspar- rich coarse grainedamphibole-

rich and fine grained amphiboliticband are the

_

IMSINGS•



A/s SULFIDAMLM

DIAMONDDrms RECORD

DOCRIPTION

LOCATION:  500S/450E  
RLOGGED 11311:__S_______ _

3M 

corm

TO 


UCAMNO:S___ DlP

MNMHUO:  2/10 

TESTSICORRECTECM. 	

HOLE _ •.SHEET NO: _

_ _ PEOPERTY_ _ _ __
_ _Uoveclgr_uyer

The sulphidesoccure as

stringersand bands.

The matrix is arnet
rich.

Sulphidestreaks. Mainly

Po, but also some Py.

Total 5%.

74.25 - 74.5

uartz biotite schist with garnets.
Gradual change froM the amphibolite,
marked by increasingbiotite content.

Cataclasticstructuremarked by

garnet and uartz or hyroclasts.

• Am,hibolitewith arnets. Banded

with alter -L biotite rich-
and uartz felds atic bands. In
the biotite rich bands are porphyro-
clasts common.

uartz biotite schist with garnets

and muscovite. Some bands with

a ibole and arnets. Gradual

chan e from uartz biotite schist

h'bole arnet rich zones.

Amphibolitewith garnets. This rock

's artl coarse rained and artl

T e fine rained
aereashave banding.
Sulphideimpregnation:

84.7 - 85.4 Mainly Po, but also

some py and cpy.

74.5 80.5

80,11_ 82.3

82.3 84.4

_

— 84.4 86.2



It A/S SULFIDMALM -.

11 DIAMOZIO DRILL RECORD

sopp/24soE_......oenninia,__,W__DIP: ... I-I.5__ HOLE No: 5 __- ...SHEET No:..:2 --

11

LOCATION:-. -

LOGGEO LIY:_ _RS____ _ .... STAGTISID:_ _2619__-_:1_ PROPERTY_. _ _. Kvikn_ .m.•• • . ••••• .•• ••• a •••• •••• 1.•. .m..... ....e
2/10 	 HovedgruverCASING: 	 3M 	 EINMHED: ._ - - -. - - - - - - - - --. - - - - •..

ILCOGE FIZEL.,_,___ _ _,„ TESTS ICORGECTECO:.....AX
SUMMARY LOG

rooM TO DESCOIPTION

P C v. Total sul hide

content 5%.

11

The sulphidesoccure both
as irregulargrains and

as small strin ers and

streaks. The matrix is

coa se rai e am -bole

85.8 - 86.5 Po impregnatedamphibolite
10%.

90.1 uartz biotite schist with some

	 muscoviterich bands
	 Garnet and am hibole rich bands

eemmwnt.
Around 87.1 gra hite occure in

millimeter broad bands, garnet

porphyroclasts are common in this

area.

1"womillimeter broad sul hide


im re nated bands with o and

oba 1 al o some c . Grad al
chan e from the am hibolite to

this uartz biotite schist.

90.1 90.4 Quartz muscovite schist with lens

shaped biotite and garnets.

90.4 95.5 Amphibolitewith garnets. Both
coarse grained and fine grained

t es. The occure in bands with
differentwidth. Amphibole in the

coarse grainedbands hame a nearly.

random



A/5 SULFIDMALM

ommo:m ORMS RECORD

LOCATION: 00S/450E. LICADH4G, w OW: HOLE No: _SHEET Nw:A --

LOC:GEO DY:RS —
DROPERTY Kvikne___

_Hovedgruver
CASING: 	 3M 2/1.0 —

CODE SIZE• AX TESTS ICORRECTEDI:.

SU
MISCRIPTION

orientation and the arnets are

irregularshaped.

In the fine rained t es are
garnetsoften streakedout,

flattened or the have more.
or less ball shape, porphyroclasts.

Gradual change from the schiSt

to this amphiboliticrock.

Sul hide im re nation:

91.6 - 91.8 Total 5% sul_pliides.
Mainl Po, but also P .
Cpy present.

92.95 93.2 Total 2-3% sulphides.Po.

94.05 - 94.15 Total 2-3% sulphides.

Both c , po. More

and c than o.

b" e ch t wi more
•
.-Q fl o o

ih bands.
The rock is banded with both mica

rich, garnet-rich amphibolerich and

uartz felds ar rich bands. Garnet
and felds ar qr h roclasts are

common. The aM hiboliticbands
containsome pb in small quantity.

Am hiboliticrock with garnets.

The rock is banded with some coarse

rained bands. The am hibole in
the coarse grainedbands are nearly

random orientated,and the garnet
have a irregularshape.

Garnet porphyroclastsare common. ,

in the fine rained types.

PROM TO

99.0 100.7



11/SSULF MALM

DIAMOND DRILL RECORD

LOCATION: . WeAMUO  . W DIP: 45 HOLE NO: 5 • .SHEET

Kvikne_____-----
500S/450E 


LoGGEO er.RS GTARTUDI...-26/9____ .. PEOPERTY— . -...-

CASING:. 	 3M MNMHED: 	 2/10 
__ _____ _Floved&ruver
_afi________comp:GME: x TESTs MORRECTED):... 
 _

SUMA



TO otacnirrioN

Sulphideimpregnation:

99.8 - 100.0 Mainly Po in a coarse
grainedamphibole-garnet

matrix. Total sulphide

content.1-2%.

Po P C in a am hibole
garnet matrix. Total 2-3%
sulphides. Mainly Po.

100.5 - 100.8

100.' 108.2

108.1:113.0

... •  • •  • •

Quartz biotite schist with some

garnets. Amphiboliticbands are

common. Streaks of Po occure.

Amphiboliticrock with alternation

coarse prained am hibole arnet

rich bnnds and fine rained
amphibolerich band. Some mica

r'ch (bothbiotite and muscovite)

bands occure. Some of the arnets

åre elongatedand occur&
or flattenedporphyroclastssulphide

impregnation:

108.25 - 108.55

111.0 - 111.2


112.1 - 112.2

- uartz biotite schistwith arnets.
The schist is banded. Some am hibole

 • •111.

Mainly Po, Cpy present

but in small uantities.

Total sul hide content
5%.
Po. Total 2-3%. The
sulphideoccure in

stringersand bands.

5% Po in a am hibolitic

matrix. Po occure as
strin ers. .



A/S SULF DMALM

DIAMOW-) DRILL RECORD

LOCATION: 	 500S/450E 	
. MCAnINGI:.,_W __ OW: ...145 __ NOLE No: 5

 • •• • — SNEET No: _”1 ... .

LOC;GED 13YL. RS- GTARIT2D:_ _26/9 rnopEnty_ Kvikne
.........“•••• • ale• - ••• •MP••• ••• .. amm.   •• .~. al• S •••• •ffiffi• ••   ••••  

i

CASING: 	 3M__ nnmum  2/10 	 - ____ _ Hovedgruver _
AXcongSIZE:s4._ _d_...___.. TESTS (CORRECTED):....,.

IMOM TO DOCMPTION

and arnet rich bands occure.

Biotitesmarks a ood
Porphyroclastsoccure.

Sulphidesoccure at:

115.7 2-3 cm broad band with

streak P C Po.

Tntal 2- % P > Po

118.3 1 cm band with mainly Po,
Py and Cpy occure total 5%.

118.4 3 cm broad band with

sul hi es mainly Po 2-3%.

	

318.8 5 bands with sulphides.

Their width are between 1
and 3 cm. Each of them

have a total sulphide

content of 5%. Mainly Po

but also P and Cpy.

P > C . The sul hides
occure as 1-2 mm grains
in a garnet mica matrix.

10 cm broad band with

sul hide im re nation.

Total 1-2%. Both P Po
and Cpy. Py, Cpy> Po,

	

119.5 1 cm broad band with sulphides.Py

mainly 1 %.

	

119.7 1 cm broad band with
sul hides. Mainl Ro and P
Cpy present. Total sulphide

content5



A/S SULFIDMALM

IMAM~ DRUS RWORD
. n -

I

LOCKNON:

LOGGEO DY:_ _RS _ __ _ _ ETANTED:  26/9 

5005/450E 	 _ormnirla	 w 	 eiwl_L5._HOLE Not 5 _SHEET No: 11

. . rnontrry___Kvikne_____,______
3M __ _ _ _Flovedgruver_ ____.

CASING:  INNISHED:,__ 21_1.0.____

I
CODR SIZE:_,.AX ____ _ _ _. TESTS tCORRECTEO): - _ _ —

SUMM
FROM TO olownwHom

II 120 8

11!

I

ii

between am)hiboliticand
ii

123. 	 133.5

biotite
Banded amphibolite. Alternation

rich bands.

II
Garnetsoccure here and there.

Some parts of the amphibolite

i.is
..

are nearl massive and here

some sulphide rains occure.

Sul hide im re,nationat:

k  

124.3 .

,

cm broad band with

Po. Total 1-2%.

streaky

	

126,3cm broad band with streaky

Po. some Py. Total 5%.

	

126.610 cm broad band with Po 10%.

	

130,25-20 cm with Po impregnation

Total 5-10%.

uartz biotite schistwith arnets.

Partl tectonised. The arnets
occure as porphyroclasts. The

schisthas a bandin . Some bands
are biotite rich, some are

muscoviterich and some are more

amphiboliticwith amphiboleand

ar

5 cm broad band with

sul hides. Mainl Po but also

some P C resent.
Total sulphidecontent 10%.

122,1 10 cm broad band with Po and

py. Total 5 %.



A/S SULFIDMALM

DIAMO ID ORKI RECORD
..

500S/450E 	
]2

DIP: 145 OLE NO:_up.5_ _ __. ..SHEET No:_
LOCATION• . naAmmi  -W 


. .

LoosEo py: .RS STADTED26 / 9______PROPERTY.. - _ Kvikne._______ ________
rimistino,  2/10 Hovedgruver 


CASING:. 	 3M
— __.

—

CONE SIZE:_.__ AX ________— TESTS (CORRECTED):.- _
SUMM

FPIOM TO DOCMPTION

biotiterich bands. Good foliation
and lineation. Some parts of this

amphiboliteare coarse grainedand

in these arts Po occure in cm rains

with an irre ular sha e. In the

' e ained am hibolite occure

sul hides as strin ers streaksand

narrow bands.
Mainly Po but Cpy occure, total less

than 1%.

uartz biotite arnet schist

Some amphibolegarnet schist.

Some amphibolegarnet rich

hands occure.

The rock is tectonisedand
garnetsporphyroclastsare
c6mmon.

153, 154,2 Banded amphibolitewith garnets.

Gradual chan e to the biotite

schist on each side.

154,2 155,5 Quartz biotite schist with
garnets.

155,, 157 0

:11

11157,( 157,5

157, 159,5

Amphibolitewith garnets,

Sul hide im re nated band at:
156,2. 5 cm broad, mainly Po,

total 5%.

Tectonisedquartz biotite garnet

schist. Garnets as porphyroclasts..

Amphibolitewith garnets alternating

with bis_ti.tesrhir



A/S SULFIDMALM

DIAMOMD DRILL RECORD

500S/450E . DEAmpio,r ,W _._ DIR: _II li... HOLE No:LOCATION: . SHEET No:-.1.1:- _
R.S kneLOGGEO I3Y:.. _ _ _ GTARTTID:,.. _26/9-------..— PROPERTY". Kvi

civ:INOL 	 3M 	 MNISMID: 	 2/10 _ 	 Hovedgruvec_
C.011E RIZE: AX TESTS (CORRECTED):

SUMMARY QG;
rnom TO DOCRIPTION

5 centimeterbroad zone with

mainl Po also some P .

Total sul hide content10%.

	

159.5 160.5 Tectonisedquartz biotite schist
with garnetporphyroclasts.


160.5 163.4 Am hibolitewith some biotite
rich bands. Both raduall
change and sharp contact

› between the amphiboliteand
	 these mica - rich bands.

The am hibolite is artly nearl

 masoive and artl foliated.


Sul hide im re.nationat:
161.3 5 cm broad band with

mainly Po, but also some
P . Total content25%.

-1

162.6 10 cm broad band, mainly.Po.
Total content 30%.

Quartz biotite garnet schistwith some
arnet and amphibolerich bands.
Garnetsoccure often as porphyroclasts,
some of them ate flattenedand some
are crushed and make "trains". The
foliatiOnwra s around these porphyro-

The amphiboliteis partly coarse
grainedwith a randum orientationOf
the amphiboles. Sulphidesoccure as,
impregnationat:

163 4 169.0

—

111

165.1 1-2 cm broad band with
10-15%P

5__c



A/S SULFIDMALM

DIAMOND pRILL RECORD

LOCATION:
HoLE Noi 5 .. SHEET Noi500S/450E 


LOGOED _RS 	 - STARTEDI_ 2 6 / PROPERTY..

CASINGH. 	 3M __ FINmHED, 2/10 	 Hovedgruver__

CORE SIZE: AX TESTS ICORRECTECO: _ ... 


SUMMA
IROM TO OICICRIPTION

Tota-1sul hide content 10%

167.7 5 cm broad band with 10% Po.

168,2	 10 cm broad band with


10-15%Po.

169.0 1.84.4 Amphibolitewith some narrow

zones of biotite rich material.

The foliationis weak.

The biotite rich bands leave

a good lineation.

Boundinae structuresare often

seen. The boundenlinemakes an

an el on 900 with the lineation.

Dragfoldsare common. The fold

axes are parallel to iineation.

Sulphidesat:

176.3


177.0


178 8

5 cm broad band'

. 5 cm broad band

10 am broad band

with Po, 25%


with Pol 10%


with Po, 10%

180 4 End of hole.



i AlsSULFIDMALIVI
DIAMOND ORILL ReCORD

I
LOCIAHON: 	 500S/450E 	 DEAIIING:  W 


26/9
on Ch45 	 HOLEN 	 5 	 SHEET NO:	 5 


L000n) f3V: 	 RS 	 SI-AHrED: PROPERTY	 Yvikne 


II

CASING: 3M 	 nmsilEo
COFIE SIZE: AX 	

. 2/10 Hovedg
TESTS (COECTED): 	

r
FIFI

uver

COREANGLES
11	_....rmmI i DescrIptIon

	

DEPTH ANGLE TYPE . 


li
4.2 81 


9.5 80 


11	 10.5
. 14.6

79 

75

I .

. 19.2

	

20.4

78 


71

	

24.5 73 


I 29.8 80  
30.3



82 


1111 35•4 78 

39.5




74

	

40.5 72 


li 44.5 70 


49.4 69 


I 50.4

	

4
72 


54.



73

i 	
59.6 76  
60.4



73 


I 64.5

	

69.5

76 

76

	

70:6 80 


I 	
75.4 79 

79.5



7$

ill	
80.4

	

84.6
77 

80

I 	
89.5

	

90.5

78 


78

	

94.5 75 Cmitact 


I 7$99.5 

100.6



64 


i
103.3 71  

109.5




80 


• 
110.6

	

114.5
75 


78

	

17,94 74 
I 	 MA4 7Q 




Als SULFIDMALM
DIAMOND DRILL. RECORD

lidLOCATION: 	 500S/450E 	 BEARING:	 W mN 	 45 	 HOLENO:....§...........,_ SHEETNO: 16
LOGGEDBY: 	 RS 	 STARTED: 26 /9 	 PROPERTY	 Kvikne 


II

CORESIZE: TESTS(CORRECTED):

CASING:
AX 

3M FINISHED: 2/10 Hovedgruver 	

1
DEPTH


124.5


129.5

130.7

134.5


139.4

140.3


145.6


149.5

150.6


155.4


159.6

160.5

165.5


169.5


170.5


174.5

179.2


COREANGLES
DeseriptIon

ANGELTYPE
82

81
82

_14 

70
80 


72


70
75
69
75
76

80
70
73

73

80 
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Folatiation & contact
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DRAW.

as", Fi

	

1:250 TRAC. be

CHK.

MAP NO.

- ,0
i4, f -

-

/- ?s-

So. 4
HoLE Ah SULFIDMALM

MAP SHEET / -2.o

A.,
orrkop. 3000. A 1. E 9 gl. 10-71. SencromTrykker  .



A/S SULF1DMALM

DIAMOND DRILL RECORD
,

10S/350E 
LOCATIONL. —10— ... . paimmo	 W 	 DIP: ... 7 59....HOLE NO: 6—— ...... ..SHEET flo:

LOGGEO BY:_ _ S .....— — — — STARTOO:  24/9 .  .— PROPERTY_ _

CASINO:• 	 3M nNismao: 25/9 	-- ....---_H uovedgrver__ _ __
AconeSIZE:_ X_____ 	 _. TESTS (CORRECTE0): —„, ... _. ,_ _ — 


SUMMARY LOG
senot4 TO OCIICRIPTION

	

5.0 Overburden

	

5.0 32.4 Quartz biotite schist: Minor
muscoviteand garnets.

32.4 45.5 Amphibolitewith minor sulphides
in the upper parts.

45.5 58.7 Quartz biotite muscoviteschist

	

58.7 End of hole.

EM anomaliescaused by sulphide
impregnatedamphibolitebetween 32
and 36.M.

1



5ULF1DIvMLM

DIAMO:113 DRILL RECORD

"1100S/350E .. SHEETLOCATION:  . IMArlINGI...... W-_ DIP: _ 6 0.,_ HOLE Nesi _6_. . . -„.,..-. 
LOGGED DY:_RS___ __,_ _ .... STARTCID:,_ _2 14/ 9_____rnorzwre___Kvikne._________
CASING/. 	 3M Hovedsruver-_.MNISHI10;  25/9 


CORE SIZE:_e_AX.......— -- .... —  ..- nSTS (0911FMCTc.0/: ...— .. — .... 	MMARY LOG

ocsemprIon

Overburden

Quartz-biotiteschistwith
minor muscoviteand garnets.

The schisthas bandin marked

b alternatin uartz/feldsar rich

and mica-richbands. •
Good foliationwhich is parallel

to the banding. Biotitemarks a

ood lineation.

l'OOM TO

0 	 5.0

5.0 17.5

I
I18.5 30.5

Massivequartzitewith no observe-

able structuralelements. The

contacton both sides is parallel

with the banding and the foliation

in the wallrock.

Mica-schistwith quartz-biotite

and muscoviteas the main consti-

tuents.

The foliationis usually very good
and regular,but some narrow "zones"

show an irregularstructuralpicture

with foldin . The fold st le is
ti ht to isoclinalwith a weak axial

foliation. The fold axe seems to be
parallel to mineral lineation.

Quartz biotite garnets schist. The
size of the garnets is often 0.5 cm.

Isoclinalfolds occure. The rock is
strongly "tectonised"with producing

of or hyroclastsas a result. Gradual
contactboth to the mica-schistabove
andtheamphiboliticrock beneath.

17.5 18.5



Gri

eld

lem

FfOr4 TO

32-.4	 35. 0 


11!

35.0 45.5 


i.

45.5

48.5 58.7

SP.7

ococnirrioN

Coarsed ,rainedam hiboliticrock
with a weak banding märked by bands
with mainly amphiboleand mm broad
felds ar-richbands.
Weakly developedplanar structures
and lineation. The feldspar-rich
bands have an irregularpattern
probablybecause of early deform-
ation.

Sulphidesoccur mainly as Po, but
also some C. . Total sul hide c'ontent
1-29å. Gradual change to the amphi-

bolitic rock beneath.

Banded amphiboliticrock with a good
foliationand amphibolelineation.
Fine grained. The banding is marked
b alternatin felds ar - and am hibole-
rich band millimeterto centimeterbroad.
Aiternationbetween coarse - and fine
grained amphiboliticbands at the contact
to the coarse grainedamphibolite.
Sulphidesoccur in the upper parts of
this rock streaks.
Poe190.

Quartz muscoviteschist with lens shaped
biotite which marks a lineation.

Quartz biotitemuscovite schist. Biotite
and muscovitein equal quantities. The
rock is fine grained,and the bandingwhich
often is strong in the schist types.is
lackin here.

End of hol.

A/S SULFIDMALM

DIAMC;;D DRILL RECORD

LOCATION:..1100S/ 35E— ..„. OcAruNcå 	 W 	 DIP: __5_0__HOLE No: 6., _.— ...SHEET_ .
LOGGED IDY: RS ------- — GTAITTLID:_ _2 4/9_____ PROPERTY_ „, _-- 


CASINGL 	 3M riNmHao: 25/9 	 Hovedgrnver __
AXCORE SIZE:_,__ ___,__ _ _. ..., TESTS (CORRECTEDI:..... , -

SUMMARY LOG





LocATIont 	 1100S/350E 
...

RMA LM

01;biV;C? it) rimi.i. VW.CORD
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CORE ANGLES

rnon TO




DEOCRIPTION





I DEPTH. ANGLESTYPE




6.0. 740Foliation




8.3 750o,
aaaamelaa

10.4 750




L.31-1•5 7401




19.5 750o




20.5' 790o
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43.5 750• o




49.5 77°o
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A/S SULFIDMALM

DIA;=3O DRML RECORD

IA
LOCAT1ON:_. - - - ....... - - DEARING  . W

LOGGED Ely:._ _R,...S
1300S/1150Et_____...-GTAnTiLDL.17/0_11:7......- HOLE No: 7450

pRoreAry _Kvikne-t...:- - - -
.. SHEET No:_n—

CASING: 	 3M 	 PINISH110.  24 /9 
tio Hovedzruver
.--

CODE SIZEL,_ AX ______ .- TESTS 1C01111CCTED1:.-- -- - 

SUMMARY LO




PROM TO DUCHIPTION

0.0 3.0 Overburden.

3.0 39.0

I 39.0 51.0


I 51.0  58.2

Quartz biotite schist, partly with

uartz, biotite garnet schist.

Sulphidebearing horizons. Mixed

u with uartz biotite schistsand

uartzitcs.

58.2 86.0 Quartz biotite garnet schist.

111 	s 06.0 L07.0 Quartz biotite schist

---

ims L07.0 119:0 Graphitichorizons.

119.0136.0 Quartz biotite schist with some

ra hite bearin bands.

136.0 end of hole

EM-anomal caused by sulphide-

bearin zones between 51.0 and

58.0 and ra hitic horizons
between 107.0 119.0.



S li1_,F1D M A L M
DIAMOND DRILL RECORD

i LOCATION: 	 13005/1150E BEARING: 	 W 	 DIP: 	 45 	 HOLE NO: 	 7 	SHEET NO. 2 
aed
LOGGED BY: 	 RS 	 STARTED:	 17/9 	 PROPERTY	 Kvikne 


i CASING: 	 3M 	 nmsiffio•	 24/9 Hovedgruver 

a CORE SIZE: 	 AX 	 TESTS (CORRECTEC): 	

SUMMARY LOGIIFrom 1 To 1 Doocription4
-
0 3.0 Overburden

3.0 39.0 Quartz biotite schist with some minor
light mica. Fsp. and chloriteoccure.

The rock is banded, this banding is 

mainly caused by alternatingmica-rich-,

	 quartz felspar-richand some amphibole-




rich bands. These bands are seldom 


11' 	 more than 5.cm usually millimetersto 

a couple of centimeters. 


11 Amphiboliticbands have garnets.
The banding is always parallelwith the 


11, 	
cleavageor schistositywhich is caused 

by parallel arangementof mica. 

Some of these bands are folded,these 

folds are  probablydragfolds.  
At some  placesthe quartz are feldspathicbands
broken and occure now as lenses or porphyro-
clasts.

I 39.0 40.8 Quartz muscovite biotite, garnetschist. 

. Muscoviteis the main mica. 131Q:tiSeQ.CCUIU 


I 	 as lens-shaped1-2 mm  grains. Garnetsas 

small grains often sounded. Light  grey 


IL colour.

..; 	

I 40.8 51.20 Quartzbiotite  garnetschist. Banded 

with a good foliation. Dark bands contain-
ing mainly mica and some  garnets?light 

bands - quartz and feldspar. 


-J

51.2 51.Sulphide impregnatedhorizon. Mainly Po 


with some Cpy. Total 25-30% sulphideS

Cpy<K1% The sulphidesoccure ja a 

matrix of quartz  garnetsand_probahly 

amphiboles. 


•



.^19SULF1DMALM
DIAMOND DRILL RECORD

ill; LOCATION: 	 1300S/1150E 	 BEAMNO: 45 	 HOLENO:	 7 	SHEEr NO: 3 

LOWED BY: RS 	 SOWED 	 17/9 	 PROPEnTY	 Kvikne 

CASING: 	 3M 	 MNISHED. 	 24/3 Hovedgruver 


AXconE SRE: 	 TESTS (COBRECTED): 	

SUMMARYLOG
FromTo Deserlplion

51.7 52. ' Massivequartzite. Som smali grains

Po.

52.0 52. Quartz biotite garnet schist. Banded
with a goodfoliationand lineation.

52.1 52. Sulphideimpregnatedhorizon. The

sulphidesoccure as irregular grains

	 inA MAtri.X.Ofquartz,garnetand
amphibole.
Total 25-30%. Mainly Po, Cpy.present.

52.4 53.30 Quartz - biotite - garnet schist. 


53.1) 54.' Quartzitemassive..Sulphidesoccure

I
..4

in the marginal areas as irregular 

grains. Mainly Poi but Cpy is  present. 


4
54.5 55. 5..,	 Quartz muscoviteschist with lens shaped 


I 	

biotite grains. These biotite grains 

mark a  goodlineation. Grinkel on thq 


foliationplains. 


55.1 55. Sulphideimpregnatedhorizon. Mainly 

Po with some Cpy. Total 50% sulphides.


Cpy<;1%. 


The matrix is mainly quartz and  garnets.



Quartz biotite schist. Garnets are 1acking, 

Banding is prominent- both because of alter-
nating quartz - fsp - and mica-richbands

and also because of  8.0me.millimeter.broad 

•  graphite-richbands. In this rock two QS  m 

broad tronsffijeffittle .dykez
is a  gooddiscordance. The contact_is croas - 

cuttingthe foliationin the schist. There
is no  gooclZQliation_in.the:trondhjenate 


Als CULFIDMALM
DIAMOND DRILL RECORD

II LOCATION:id 1300S/1150E 	 mAniNc:	 W 	 DIP: 	 45 	 HOLE NO: 	 7 	SHEET NO. 4

RS 
LOGGED BY: 	 SUM 	 17/9TED:

 PROPEM 	 Kvikne 


I CASINO: 	 3M 	 FINISHED: 	 24/9 Hovedgruver 

s ConESIZE: 	 AX TESTS (CORNECTED): 


I Fmm 1 To I I

SUMMARY LOG 	
Demfiption

55.7 57. 5 Massivequartzitewith a weak sulphide 
I impregnationin the upper parts.  
Po.C196. 


II57.8 58. Quartz muscoviteschistwith lens-shaped 

biotite "grains". Biotitemarking'a 

good lineation. Weak Py impregnation.

58.4 60. Quartz-biotiteschist. Good foliation
and lineation. Foliation marked by

	 parallel mica both biotite and muscovite.

Lineationmarked by elongatedbiotite.

11160.0 60.]

111
60.1 80.

Quartz-muscoviteschistwith garnetsand
lens-shapedbiotite "grains". These

biotite grains mark a good lineationin

the foliation. Also crinkelson the

foliation plan. These small crinkels

are normaly parallel to the lineation.

Quartz biotite schist. Garnets occure.
Bandingbecause of alternatingquartz
ggp rich bands and mica-richbands.

Biotitemarks a  goodlineationt agme 

millimeterbro•d grAphite-rinhhanda.here 

and there.



....

lik . A ls 7..'..;U ..r.:'1D IMIALM
DIAMOND EMILL IRIZCORE1 .

11LOCATION: 	 1300S11150E 	 BEANING: 	 W 	 bip: 45 	 HOLENO: 7 - SHEEr NO. 5
LOGGED 13V: RS 	 STARTFD:	 17/9 	 PrioPurry	. Kvikne 


I CASNG: 	 3M 	 nmsmo: 24/9 Movedgruver 

CON AXE SIZE:   TESTS (COSSECTED): 	

SUMMARYLOG.
11 From i To I DescrIptIon

A weak foliationseems te be  parallel  1  to the contact. 

These two trondhjemiticdykes occure  

II 	
at 86.0 m and 103.0 m. 


107.0 119. Graphitezone. Some Py in connection
with  points. 


119.0 136. Quartz - biotite schist alternating 

with graphite-richbands. 

Banding is pronounced. 


136.0. End of hole.



From To DoocrIplIon

A IG

DIAMOTID Ull I 1.1. TTECORD

LOCATION: 	 1300S/1150E 	 BEAIIING: 	 W 	 DIP: 	 45
LOGGED BY: RS 	 s FARFED:	 17/9
CASING: 	 3M 	 FINISIIED: 	 24/9
COnE SIZE: 	 AX 	 TESTS (CORnECTED):

CORE ANGLES

DEPTH 
 ANGLES




TYPE




10.5 
 69




Foliation (Bandinig) 

14.5 
 74




19.4 
 70




paH 

7 
 68




24.4 
 71




29.6 
 62




30.6 
 64




33.5 
 65





39.5 
 62





40.6 
 70





6 
 71





119.5 
 75





. 53.5 
 76





59.5 
 70





60.4 
 76





64.5 
 76





69:5 
 75





70.4. 
 73





74.4 76





79.6 
 76




•
trondhjemite





 




80.6 
 76




 weak foliation
84.5 
 77




13
89.5 
 75 
 lo3


...




91.5 
 77






.r 
 Good fo-liation
94.5 
 71





99.6 	, 73





100.5 
 80





104.6 
 80





109.4 
 81





110.6 
 80





114 6 
 79





119.5 
 75





120.6 
 76





124.5 
 75 





129.5 
 7S




I IOLE NO: 	 7 	 SHEET NO: b

PrIOPERTY	 Kvikne
Hovedgruver



its '43 L.) /1 L.
DIAMONU I L.L. RECOI1D

L.00NI ION: 	 1300S/1150E 	 BEAIIING: 	 Iii 	 DIP: 	 II 5 	 I IOLE NO: 	 7 	 SHEET NO:	 7 

LOGGED BY: RS 	 STAF1TED:	 17/9 	 PDOPERTY	 • Kvikne 

CASINO: 	 3M 	 EINISHED:	 24/9 Hovedgruver 

coneSIZE: 	 AX 	 TESTS (CORFIECTED): 	

CORE ANOLES
From I To i

i Doacriplion

DEPTH ANGLESTYPE
130.6 81 Foliation(banding)
133.6 77 Il
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Als SULFIDMALM
DIAMOND DRILL RECORD

IrLOCATION: 753/200E 	 BEAMNG: 	
— DIR 	 90 	 HOLE NO: 	 8 	 SHEET NO: 
liel

LOGGED BY: 	 RS 	 STAMWD: 	 21/10 Kvikne 
PROPEM

ICASING: 	 3M FINISHED• 30/10 Hovedgruver 

es CORE SIZE: 	 AX 	 TESTS (CORRECTED): 	

11

1.

11.
21




fromTo I




0 	 2.



2.313.
13.7	 28.



28.7	29.5





29.543.05



iBetween


II43.0	45.




45.7	72.



IIsome


IEsulphide



II72.0	90.




90.0	95.




	 _
95.

SUMMARY LOG

DoacdMIon

Overburden

Banded amphibolite.

Quartz biotite muscovitegarnet
schistwith some amphibolitic

bands.

Quartz biotite schist with some
millimeterbroad graphite-rich 
bands.

Quartz muscoviteschist with lens-

shapedbiotite grains. Amphibolitic
bands occure.

37 and 38 two sulphide
impregnated3-4 cm broad zones.  
Mainly Po. 


Amphibolite

Mainly quartz muscovite schistwith

amphiboliticbands and zonte.
Between 47 and 53 a relatively.good

impregnation. Mainly P02 

Cpy occur.

Quartz biotite schist with some

graphitebands.

Quartz biotite schist.IVLFEnd of hole 


anomalycaused by sulpUde

impregnatigmketwLen.ktand-52.,
and  graphitebetween 72 and 90.


II

11'
IF



From To

2.30

Fine grained amphibolitewith a weak

banding in the upper  parts. Stronger

Cross cutting feldspathicveins with

a regular patternare common.
The amphiboliteis strongly "tecton-
ized" in some zones. Porphyroclasts

are commonlydeveloped. Some more

biotite-richbands are probablyalso a

result of the same brittle deformation.

boudinent. The boudinlinesare usually 


parallelto the mineral lineation2 but

I LOCATION:
 75S/200E  

LOGGEDBY: RS  

CASING:  3M 


11CORESIZE:  AX 


Overburden

The broader feldspathicbands are

.Quartzbiotite muscovite garnetS.gbiat, 


There is a  gradualchange from the 


amphiboliteto this  schist.The  amphibole 


contentdecreaseand the biotite content 


The amphibole-richbands are seldom more than

2-3 centimeter.

The rock has a,banding mark,e.d 

by alternatingquartz-feldspathic/mica-

rich/ amphibole-rih h@,nds. 


111 	 2.3 12.7 


Als SULFIDMALM
DIAMOND DRILL RECORD

BEARING:	 - 	 DIP. 	 90 	 HOLENO:	 8 	 SHEET NO:	 2

STARTED:	 21/10 	 PROPERTY	 Yvikne 


nmsle 30/10 Hovedgruver' 


TESTS(CORRECTED):	

SUMMARY LOG,
Doocription

13.7 28.7



ss

Als SULFIDMALM
DIAMOND DRILL RECORD

LOCATION: 	 75S/200E 	 SEAMNG:  on 	 90 	 HOLENO: 8 	 SHEET NO: 


LOGGED 1311: RS 	 STARTED:	 21/10 	 PROPERTV	 Yvikne 


11

CASING:  3M  MNISHED:  30/10 Hovedgruver  
conE sizE:  AX  TESTS (CORRECTED):  

SUMMARY LOG

11From I To
I

DoocrIptIon

The rock has a good biotite lineation.

II 	
Some of the quartz feldspathicbands 


så are boudinagedand boudinlinesare

111 	
parallelto this earliermentioned

•  biotite lineation.

28.7 	 29.



II29.5	33.





33.2	33.9





33.940.2




The same schist as above, but in this
area millimeterbroad graphite-rich

bands occure.

Quartz muscoviteschist with lens- 1

shaped biotite and  garnets.Garnets 

as  porphyroclasts.The biotite marks


a good lineation. 


Banded amphibolitewith a relatively 

sharp contactto the quartz muscovite 

schist. Some biotite rich bands occure

this. rAck..

quartz biotite schist. Muscoviteis
common in certain zones.

The rock is banded. Partly is this  
caused by alternationbetweenQMAX±2 


fe1AAP4Shis. hangla and zaore iftic.azrichallands., 

partly by more amphiboliticbands and 

partly by the relativequantitybiotkte/ 

muscovitewhich change from place to 

place. 


Some bands of this schist sequenceare

more like a qtlartZmuecovite achiata 




I CASING:

 3M  FI

AX MSFIED.
 30/10  Hovedgruver  

d conESIZE:  TESTS (CORAECTED):  

DIAMONb DrILL RECORD

IILOCATION: 	 75S/200E 	 BEAAING: 	

	

SO 	 NOLE NO:  8 	SNEET NO:  4

	

21/10 
LOWED BY: •RS 	 ST/MTED: PROPERTY Kvikne 


SUMMARY LOG

Dosms

In this band 3-4 millimeterlens-shaped.


biotites occure. 


From To



Als SULFIDMALM
DIAMOND DRILL RECORDILLOCATION: 	 75S/200E 	 BEAMNG: 	 DIR  9 0 	 HOLE NO: 8 	 SHEET NO: 5 
LOGGED BY: 	 RS 	 STATITED.	 21/10 	 PROPERTY	 Kvikne 
CASING: 	 3M

FINISHED: 30/10 Hovedgruver 
ILconESIZE:	 AX
TESTS (CORRECTED): 	

SUMMARYLOG
From ITo

.1 	 45.7 47.

1111	
47.047: 5

oesas

Quartz biotite  garnetschist. Gradual
chanae from the amphibolite. Bandina.

Quartz muscoviteschist with garnets
andbiotite.
Garnetsoften occure as one centimeter
IL big porphyroclasts. The biotiteshave 

a lens-shape. Some of the garnets seem
to have  grownacross an earlier mica  
foliation prethe "production"of  garnet

1/ 
	 porphyroclasts. 


47.9 48. Sulphidein the quartz muscovite schist.
Impregnatedtype..Mainly Po, 5-10%.
The Po grains have a lens or stringer-
shapel usually 2-3 millimeter. Sharp_
conta t to the wallrock which is a

	 quartz muscoviteschist. 


:  48.2 48. , 
Quartz muscoviteschist. 


,-.1 48.3 48., Po impregnatedzone in the quartz 

muscoviteschist. Po = 5-10% 	ThePA

!
grains have a lens or stringer-shape.


I/	
Sharp contactto the wall rock. 


48.548. Quartz muscoviteschist with garnets
and biotites. 


i-48.8 48. 5 Po impregnationin the quartz muscovite
schist. 5-10% Po. 
r*

	

148.85 49. 	 Quartz muscoviteschist with two 1-2 
 centimeterPo impreznatedbands
5-10% Po. 


I,.
'



Is

SULFEDMALM
DIAMOND DRILL RECORD

LOCAHON: 75S/200E 	 BEAMNG:	 DIP:  80 	HOLENO: 8 SHEEr NO: 6
LOGGEDBY: RS 	 STARTED:	 21/10 	 PROPERTY	 Kvikne 


GASING: 	 3M  HNISHED	 30/10 Hovedgruver 


conE AX TESTS(CORREGTED):	

IL 'From I To I I
DescrIptIon .

49.7 49. Po impregnatedband in•the quartz 


I muscoviteschist10% Po. Some
emå massivequartzoccurein thisband.

Ir

	

50.9r 51. Sulphideimpregnatedschist. 


114
Mainly Po, but Cpy is  presentin

small quantities.  

Total sulphidecontent 25%. The 


different grainsare elongatedor
flattened,have a lenticularshape.  

Orientatedparallel to the foliation.

II51.6 51. Quartz muscoviteschist with biotite, 


lens-formed. 


II51.8 52. 0 Po impregnationin the quartz musco-
viteschist.20% Po.

Il

	

52.1 52. Quartz muscoviteschist with lens-

formedbiotite grains. This.schia± 

changes graduallyto a quartz biotite 


111	 markes thischange.
schist.-increasingbiotite content 


IL52.5 60. Quartz biotite schist with a change-
Gis able mus pvitecoritenta 


SUMMARYLOG

49.8 50. 5 Quartz muscoviteschist with lenti-
cular shapedbiotites and  porphyro-




clasts garnets. 


The biotitesmark a good lineation.




i. Als SULF1DMALM
DIAMONID DRILL RECORD

	

WCATION: 	 75S/200E 	 FIEAnNo:	 DIP:  90 	 HOLENO:  8 	 SHEETNO:  7
LOGGEDBY: RS 	 simmi 21/10 	 priopErry	 Kvikne 


T. COnE SIZE: 	 AX
CASINC: n3M 	 msuwo: 30/10 HOVedgruver 


TESTS (COFIRECTED): 	

SUMMARY LOG

	

From I To Doscription

The rock has a  goodfoliationand

lineation.
Small isoclinalfolds occure and

the rock has cataclasticstructure
which occure in bands. Porphyro-




clasts are common in these bands.

Fold axes are  para11.41 to the
lineation.

60.7 61.. Amphiboliticrock with  goodfolia-

IL tion on the margins more massive  
with very weak  planarstructures  
in the centralparts.  
Gradual change from the quartz  
biotite schist.aboveto this 


QmpUbpilii.c. rb.ck,
Irregularfeldspathicveins occure  
in the central parts. 


61.6 61. Some with big (cm) garnets,fe&dspar

	 quartz and biotite The  zOne  is 

tectonizedwith the.garnets .as 


pArphyrOalaats,. 


lh61.8 62. Massivequartzite. 


62.1 62. 5 Some with big garnets, feldspar 

quartz. The  garnetsere deVe1Ope.d 


62.3 72.

as  porpbyrPAIAStE 


Fine grainedbanded quartz biotite 


lr schist. Foliationand lineation 

 are well developed. Isoclinal 


111
folds with axee  para11e1.to .the. 


 lineatiOn. Strupngcataclastic 

 deve1~tain some zones. 




Als suLpinivir,hum
DIAMOND DI1ILL IIItCOrtD

Ij LOCATION: 	 755/200E 	 DEAnING: 	 90 	 HOLE NO:  8 	 SHEET NO1 8
LOGGED Lre:RS 	 STARTED:	 21/10 	 PROPERTY	 Kvikne 


I COnE SIZE: 	 AX 	
nmsrim.SO/10 
CASING: 	 3M. Hovedgruver
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From I TO i i

SUMMARYLOG	
Deocription

	

72.0 91. The same quartz biotite as above, 


1.1 but some  graphite-richbands here. 


t 91.0 95.	 Quartz biotite schist 


95. End of hole. 
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