
•

Bergvesenet
Postboks 3021, 7002 Trondheim Rapportarkivet

Bergvesenetrapport nr InternJournalnr Interntarkivnr Rapportlokalisering Gradering

BV 1014 Trondheim ÅPen

Kommerfra ..arkiv Eksternrapportnr Oversendtfra Fortroligpga Fortroligfra dato:
USB

Tittel

Geological, Geophysical and diamond drilling investigations in the Kvikne area 1974.
Prosjekt 905.20

Forfatter

R. Sivertsen

Kommune

Tynset

Dato

1974 


Bedrift

Sulfidmalm A/S

Fylke Bergdistrikt 1: 50 000 kartblad 1:250 000 kartblad

Hedmark Østlandske

FagområdeDokument type

Geologi geofysikk boring

RåstofftypeEmneord

Malnilmetall Cu Ni Pb

Forekomster
Vakkerli
Kaltberget Russua
Myssmørdalen
Sæterfjell Nybergåsen Hakadd

Sammendrag
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I brev av 30. mai 1979 har vi meddelt Industridepartemen-
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Da vårt arbeid har vært og i noen tid fremover vil være
konsentrert om Vakkerlien, har vi i brev av 5.12.79 bedt cm å få
leie rettighetene staten har der.

I overensstemmelse med håndgivelsesavtalens §4 oversender
vi herved sluttrapporter for de arbeider som er utført ved Kvikne
gruver.

Prøvematerialet oppbevares i Kristiansand og kan avgis
eller på annen måte stilles til disposisjon for videre bearbeide
på ethvert tidspunkt.

Med hilsen

Frank Nixon

Kopi: Undersøkelse av statens bergrettigheter.
Inklusiveett sett rapporter.



!

A/S 5116FTW:AL11

GiSD , Cli:OPHYL.V‘

DRKLING ITIVEflTIGALInU:

PROJECT905.20



LIST OF ENCLOSURES

Locationmap

Generalgeologyof the TrondheimField.

Locationmap of Kvikne-BudalRegion showing.

Greenstonebelts and sulphideshowings,helicoptersurvey
area and streamsedimentcoverage.

Geologyof the KvikneMine Grid.

Tip samplelocationsKvikneMine.

V.L.F. Dip angle data. KvikneMine Grid.

V.L.F. ContouredREAL. Fraser values. KvikneMine Grid.

V.L.F. ContouredIMAG. Fraservalues. KvikneMine Grid.

MagneticAnomalymap

Diamonddrill hole 1
, ti 2

ti 3

li It " 4
ti It 11 5

" 6
II 7

8



LIST OF FIGURES

Fig. 1. Locationof mines and showingsin the
KvikneMine area.

Fig. 2. Diagramof chip samplelocationat entranceadit,
Gaben GottesMine.

Fig. 3. Shape of ore bodies due to boundinage.

Fig. 4. Sketchof Vakkerlienshowing.






CONTENTSPage

1.INTRODUCTION51.1Backgroundinformation51.2Workcarriedout52.REGIONALGEOLOGYANDMINERALIZATION63.LOCALGEOLOGYOFTHEKVIKNEMINEAREA




6


3.1Petrographyofthemainrockunits6



3.1.1Micaschist6



3.1.2Quartzsericiteschist6



3.1.3Amphibolite7



3.1.4Gabbro7



3.1.5Trondhjemite7




3.2Structures7



3.3TheKvikneoredeposits8




3.3.1General&historical8




3.3.2Individualdeposits8




3.3.3Assaysandsampling11




3.3.4Wallrocks12




3.3.5Shapeoforebodies13




4.OTHERSHOWINGSINTHEKVIKNEREGION14





4.1Kaltberget14





4.2Vakkerlien14





4.3Myssmørdalen15





II4.4Nybergåsen15





4.5Hakadal16





i4.6Russua16





4.7Sæterfjell16




5.GEOPHYSICALINVESTIGATIONSINIIIEKVIKNEMINEGRID16





5.1Introduction16





II5.2Results16




6.DIAMONDDRILLING17




6.1Introduction17



ll6.2Workcarriedout




17




6.3Results18




6.4Assayresults20




T.GENERALCONCLUSION21




APPENDIX




DRILLLOGS






- 5

INTRODUCTION

1.1 BACKGROUNDINFORMATION

During1973 A/S Sulfidmalmoptionedfrom the NorwegianState 42 mining

claimsin the Kvikneregionof the CentralNorwegianCaledonides.

Most of the claimscoveredpolymetallicmassivesulphideshowingsin the main

KvikneMines area, an areawhich 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 km2 extendingfrom

RøstvangenMines in the southto Budalenin 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 Kvikne Mine Grid

Geologicalmapping in the KvikneMine Grid.

V.L.F. slingramand magnetometersurveys.

Samplingof old showings;- openingsand dumps.

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

The Kvikne area lies within stronglyfoldedmetasedimentsand metavolcemicsin

the centralNorwegianCaledonides. Stratigraphicallythese rocksbelongto the

Gula Group which is presumedto be the oldestpart of the Cambro-Silurian

sequenceof the Trondheimregion.

The Gula schistgroup in the southernpart of the TrondheimRegion comprises

a varietyof rock types,dominantlymetasandstonesand calc-silicatebearing

nica-schistsand phyllitesof variousmetamorphicgrades.

Withinthe 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 Gau1dalen.

The two main ore depositsin the region are Røstvangenand'Kvikne.

Røstvangenwhich is optionedfrom the Stateto FolldalVerk was worked from

1908 - 1921. The depositis small and only about 400,0o0 tons were workedout.

Averagegrade 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 schist is fine grainedand well foliated. Banding is 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

quartzand sericite.
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3.1.3. AMPHIBOLITE

• Two differenttypes of amphiboliteoccur in the aren. The firsttype consists

of stronglyfoliatedfine grainedamphibolitichorizonsthat are always

conformableto the enclosilgschist. The thicknessis variableseldommore

than 20 m. The amphibolitehorizonswedge out in strikedirectionand have

a lens shape.

The secondtype of amphiboliteprobablyrepresentstronglydeformedgabbros,

often exhibitingrelictigneoustexture.

Commonto both types are banding and a strongcataclasticappearance.

3.1.4. GABBRO


Gabbrooccurs in an area to the south and east of Bergstjernin the southernpart

of the mapped area.

Hornblendeand plagioclaseare the major constituents,and in part 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($2)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-SSWstrikeand a

gentle 20 - 40° east.

A younger lineationis definedby parallelelongatedaggregatesof individual

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

a SE plunge.



"

StrongjointingWNW-ESEis dominantin the area.

3.3 THE KVIKNE ORE DEPOSITS

3.3.1 GENERALAND HISTORICAL

The KvikneMines comprisea great number of mines and prospects. The deposits

can be dividedinto two principalclasses.

Pyritic/Chalcopyritic sphaleritePyrrhotitic.

The depositsof the first class comprisefrom an economicalpoint of view the

most importantsulphidemineralization2in the area on which the most extensive

exploitationhas takenplace. The second classof depositsoften accompanies

the ores of the firstclass.

Fig. 1 sho s the locationof the variousmines and showings.

The firstmine in operationwas Prestensgruvewhich now constitUtesthe

upper parts of SegenGottesgruve (9.10.17). In 1631 a richerore was found

some hundredmetresto the southwhere Gabe Gottesmine was developed.

(12, 13, 14, 27). At Gabe Gottes ore was mined about 120 m along strikeand

200 m along dip.

In 1642 a verticalshaft (27)was sunk in orderto facilitatetransportbut

in 1677 when the roof collapsedGabe Gotteswas abandoned. Work, however,continue

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

worked 150 m along the dip. From 1670 - 1680 the mines lay idle,afterthe turn•
of the centurythe mine was reopenedand between1732 and 1739 a verticalshaft

(Nysjakten)(17)was sunk at Segen Gottes.

In 1789 the mines were floodedby springmelt water and Segen Gotteswas

abandonedfor good. Exploitationcontinuedat Bankenand Vangsgruve.

The Kviknemines were finallyclosed down in 1812 afterhavingproduced

7,343tons of copper.

3.3.2.INDIVIDUALDEPOSITS

A short descriptionof some of the depositsfollows.



GABEGOTTES

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

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

between0.5 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 sample location.

SampleNo. Distance TYPe Cu Zn




27.20.74 0.3 m min. amph.' 1.3 0.26 3.68

26.20.74 0.3 m min. quartzite 1.8 0.30 10.0

- 28.20.74 0.6m min. quart.-amp.4.7 0.88 7.2

29.20.74 0.4m quartz






epidoterock 0.38 / 0.1 2.68

30.20.74 0.4m min. quartzite 0.90 j 0.1 13.9:

31.20.74 1.2 m min. quaxtzite 0.15 L 0.1 0.88

32.20.74 0.4m massive ore 3.9 0.43 34.4

Two furtherchip samplesover the Gabe

	

33.20.740.30 m

	

34.20.74 1inore in
quartzite

Gottes zone gave the followingresults:

	

1.2 1.37.85

	

0.611.621.2

Two grab samplesreturned:





35.k0.74grab ore 4.3 2.6 15.1

36.20.74grab ore 0.39 3.2 36.0

SEGEN GOTTES





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

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

d



VANGSGRUVE (Upperand Lower).

These are situatedsouth of Storbekken. The ores occur as 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:

SampleNo.Location




Cu Zn




77.20.74grab'1.22.629.0





78.20.74grab3.02.212.3






.83.20.74chip1.220.044.5






84.20.74chip0.51.318.8






4.20.74grab3.11.621.2





BANKEN


Again all the workingsare flooded. Dumps suggesta pyritic,quartzrich ore.

MINE 1707


Opened in 1707 hence the 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 / 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 consftuents,but sphaleriteis also present.

SampleNo. Distance Type Cu Zn

20.20.74 Grab Ore 3.3 1.7 31.6
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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 obtainfreshsamples.

SHOWINGS


GABE GOTTES. Samplingand assay resultsare reportedaboveon page 9.

VANGSGRUBE.Reportedon page 10.

MINE1707. Repoted on 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 6.24

76.20.74 0.75 m chip 0.048 0.014 / 0.1 11.3

STORBEKKENPROSPECT. Pyrrhotiterich showingsin Storbekken.

SampleNo. Type Cu Ni Zn S

55.20.74 chip 1 m 0.10 0.007 / 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 0.0065 / 0.1 12.3

59.20.74 chip 1.5 m 0.041 0.01 .L 0.1 14.6

61.20.74 chip 0.5 m o.o8 / 0.01 L 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 L 0.1 10.4

71.20.74 grab 0.086 0.013 / 0.1 14.3

TIPS






Varioussectionsof the tips were also sampledusuallyin profileswith

samplesbeing taken over 10 m. Enclosure5 shows the locationsof these samples.
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SampleNo.Type

38.20.74chip

39.20.74chip

40.20.74chip

41.20.74chip

42.20.74chip

43.20.74chip

44.20.74 chip

45.20.74chip

46.2o.74 chip

47.20.74

48.20.74


49.20.74


50.20.74

1163.20.74
1164.20.74
1165.20.74

1166.20.74


67.20.74


68.20.74

3.3.4:WALL ROCKS

Location

near 1707

1111

11


11

near Gaben
11• 11

Segenold shaft
11

111111

Segen new shaft
IIII11

II11II

111111

II1111

1111II

Cu

0.068

0.26

0.28

0.31

0.035

0.017

0.034


0.017

0.78

4.8

0.17

o.o4

0.19

0.32

0.43

0.17

0.23

0.21

0.25

Zn

L 0.1


3.5


L 0.1


/ 0.1


L 0.1


L 0.1


0.6

L 0.1

3.5


5.9

2.0.1

/ 0.1

L 0.1

L 0.1

0.43

L 0.1


0.1


/ 0.1


L 0.1

1.18


8.50


2.82

1.48

3.18

0.80

1.88

0.38

17.9


34.8

0.96

0.56

1.34

2.38

3.06

1.28

1.30

1.84

1.68

1. Quartzmuscovitebiotite (sericite)schist.

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

The rock is silvergrey in colourand lens shapedbiotitesU)getherwith 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

fairlysharp.



QUARTZITE

This rock type nearlyalwayscontainsore 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

oftenhave a marginalzone rich in quartzgarnetand amphibole.

lt
AMPHIBOLITE


Consistsof cummingtonitewith quartz and garnetsin varyingamounts.

3.3.5.SHAPE OF THE ORE BODIES

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

	

• evidencetogetherwith a study of old maps points to a lens shape. The longest


axis of the bodies correspondingto the directionof the main lineation

	

1
.1j

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.

Fig.3


141
)c>(
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direction
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As can be seen from fig. 3 the two boudinagedirectionsare NW-SE and NNE-SSW.

Quartzites,ore horizonsand amphibolitesshowboudinagedevelopmentboth 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 westernslopeof the mountain. They are links in a chain

of smallbodies of ultrabasicswhich can be traced from the Røstvangenarea

to Kvikne.

The ultrabasicsare coarseto medium-grainedmassiverocks rich 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 extremelyalearedand is of smallextent. Samples

give good assaysbut the showingand ultrabasicare too smallto have any

economicinterest.

SampleNo. Type Ni % Cu Zn S

85.20.74 grab 0.54 0.11 i 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 occurson the eastern

edge of this.

The mineralizationis associatedwith an amphibolitic/gabbroicrock which lies

in mica-schists. Shearingand cataclasticdeformationare evident.

The ore bearingamphiboliteis sporadicallyexposedover ca. 40 m and

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

pyrrhotite,chalcopyritewith minor pyrite. Strike is NW-SE with a gentle

north dip.



This depositwas visitedonly very late in the fieldseasonwhich is a pity

seeing now the high nickelassaysturned up.

Fig. 4 showsa brief sketchof the showingand locationof samples.

Sam les Vakkerlien

Sample No.

i.-..-

Type1 -2.s. Cu Ni S

100.20.74 chip2 o 1.7 0.82 5.72

101.20.74 chipc,c 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
IIit 3.67 0.68 7.42

107.20.74
oII 1.44 2.64 7.94

108.20.74
uli 1.71 0.87 2.87.

109.20.74
IIII 4.95 1.91 7.23

110.20.74 grab 1.18 1.98 7.64

111.20.74 randomgrab





tp 1.30 1.88 6.62

112.20.74
11II 0.87 1.15 3.34

130.20.74 grab tip 2.70 2.35 8.14

131.20.74
1111 1.44 2.26 9.80

132.20.74
1111 1.22 3.02 11.3

4.3MYSSMØRDALEN





In this area we have eight claims. It is•alarge area with some very broad and

extensiverust horizonswhich extendsouthto Rustvangenand northto Kvikne.

Strongweatheringmakes it difficultto get good samples.

4.4 NYBERGÅSEN


This is an old showingsome kilometressouth of the Myssmørdalenarea andcan

probahlybe locatedin the same generalzone. One chip sampletakenfrom

a 1 m broaå sulphideimpregnatedhorizon gave:-



4.5 HAKADALSSHOWING

An old showingin the northernpart of the surveyarea.

4.6 RUSSUA

A smallpit with bondinagedmassivepyrrhotitehorizons.

4.7 SÆTERFJELL


Possiblyan extensionof the main Kvikne zone.

Assays from these showingsare pending and will be incorporatedin the report

on streamsedimentgeochemistryto follow.

. 5. GEOPHYSICALINVESTIGATIONSIN THE KVIKNEMINE GRID

5.1 INTRODUCTION

In a grid layed outil 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 angle map. 1:4'000

7 •
II V.L.F.ContouredREAL Fraservalues,1:4'000

8. V.L.F. contouredIMAG.Fraservalues,1:4'000

9•
II Magneticanomalymap

5.2 RESULTS

The V.L.F. surveygave a seriesof long linearanomaliesof varyingintensity

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

on the flank of such an anomaly.

Three main V.L.F. zones are appa

A) A central zone that contains

continuesto 900 S.

A possiblefaultedextension

rent.

the Gaben-SegenGottes,to the souththis zone

runs 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) showingsare

associatedwith this series.

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

1400 S/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 checkcertainof 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 shortdiamonddrillingprogram

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. Co-ordinates Dip Length

1 400 5/0 90o 58.3

2 50 N/675E
o

90 138.8

3. 400 3/950E 45° W 87.7

4 300 5/700E 45° W 122.4

5 500 5/450E 45° W .180.40

6 1100 5/350E 60° W 58.7

7 1300 5/1150E 45° W 136.0

8 75 S/200E 90° 95.3

All assayshave been carriedout 9.tthe Instituteof Atomic Energy.
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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-incidentmagneticanomalies.

The hole was drilledpartly in amphiboliticrocks and partly in mica

rich schist. Mineralizationoccursas narrowbandswith dominantly

pyrrhotitebut with some minor pyrite and chalcopyrite.,These

sulphidebands occur both 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 probably

causedthe V.L.F.anomalies.

Hole3. 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 drill profilewas checkedwith slingramwhich indicated4 conductors.

The hole was drilledpartly in amphiboliticrocksand partlyquartz

biotite schist. 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.

Hole4. 300 5/700 E, 45° W, 122.4 m.

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.

14

I1
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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 S/450 E. 45° W. 180.4Q.

Put down to test'aV.L.F. zone with coincidentmag. and slingram.

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

amphibolite.

A largenumberof sulphideimpregnatedbands occur in the amphibolitic

section. They mainly containpyrrhotite.

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

	

Holee6. 1100 3/350E. 60° W. 58.7 m.

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

and slingram.

The hole was drilledmainly in quartzbiotiteschistwith an smphibolitic

horizonaround 40 m. Narrowbandswith pyrrhotitemineralizationin

the amphibolitewere consideredto have causedthe anomaly.

	

Hole 7. 1300 5/1150 E. 45° W. 136 m.

	

r 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 cSused

the anomalies.

	

Hole 8. 75 5/200 E 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.

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




127 - 128 0.014 0.018 o.008 1.40

2 128 - 129 0.012 0.018 0.010 1.90

3 26 - 27 0.011 0.025 o.008 1.33

3 27 - 28 0.012 0.021 0.007 2.51

3 28 - 29 0.012 0.032 o.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 o.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

14 109 - 110 0.013 0.014 0.010 2.95

5 6o - 61 0.056 0.030 L 0.1 3.75

5 61 - 62 0.007 0.021 L 0.1 1.65

5 62 - 63 0.023 0.024 / 0.1 1.64

5 63 - 64 , 0.010 0.03 L 0.1 1.05

5 64 - 65 0.007 0.026 / 0.1 0.62

5 65 - 66 0.027 0.024 L 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 L 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 o.o18 L 0.1 1.62

6 34 - 35 3.o4o 0.016 / 0.1 2.25

6 35 - 36 0.023 0.026 L 0.1 2.25



 •

Hole Meterae

50 - 51

-21 -

Cu %

0.013

Ni •

0.005

Zn %

/ 0.1

S

0.30

7 51 - 52 0.013 0.006 L 0.1 3.19

7 5253 0.015 / 0.001 L 0.1 2.51

7 53 - 54 0.001 0.003 / 0.1 0.24

7 54 - 55 0.003 0.005 / 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 I,0.1 0.33

7 58 - 59 0.007 0.004 / 0.1 0.05

7 59 - 60 0.019, 0.006 / 0.1 0.14

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 0.018 0.037 o.o14 4.71

8 48 - 49 0.016 0.006 0.014 i9.28

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 0.014 0.008 0.014 3.91

7. GENERALCONCLUSIONS





This year's work has shownthat the possibilitiesof findinga new ore

body in the main KvikneMine grid are extremelysmall. The known ore bodies seem

to be completelyde-limitedby the old workings,the only chancefor continuation

being down dip: - this isnot consideredto be an economicventure.

Vakkerlienhas given extremely good assay resultsand is the prime target

for followup work in 75.

January21, 1975
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C1ULF9DMALM
DIAMOND DI1ILL RECODD

LOCATION: 	 50n/675E 	 BEASING: 	 DIP: 	 90 	 HOLE NO:  2 	SHEET NO: 	 i 


LOGGM) BY: RS 	, STARTED:	 14/10 	 PflOPERTY 	 Kvikne 

CASING: 	 3M 	 FINISIISD: 	 16/10 Hovedgruver 


CORE SIZE:  AX 	 TESTS (CORRECTEM 	

SUMMARYLOGL 


II4 FmmI To I I Dosermffim

0 3. Overburden 


3.6 28. Quartz mica schist,both biotite 


and muscovite. Some amphibolitic  

Ij 	
bands occur.,.Somegraphite. 


28.9 34. Banded amphibolite. 

34.0 68. Quartz biotite garnet schistwith 


111	 amphiboliticband. Trondhjemites 

occure around 52 m. Po impregnated 


li 	 bands around 62 m. 

68.5 73.[ Weakly banded amphibolitewith Po 


i
and Py.

73.1;82.
' 


Mixedrockeg. alternatingbiotite 


III  
schist and amphibolite. Sulphides 


from 80-83.

	

82.7 91. Quartz muscoviteschist with amphibolite.

	

I 91.5 101. Mixed rock eg. alternatingmica 

schistand amphiboliticbands.

IL101.8108.. Amphibolite
I! 108.9 111:. Quartz biotite schist. 


I
111.1 126.

126.5 138

Amphibolite.Band with Po. 


Quartz biotite s biAtmith.s.ulphidts 

around 128.0 m and 135 m. 


I 138. End of hole.

Anomaly probablycåused by sulphidesat 70 m and

it 120m.



SULF1DMALM
weå

DIANIOND DRILL RECORD

LOCATION: 	 50N/675E 	 BEARING: 	 DIP: 	 90 	 HOLE NO:..  2 	 SHEET NO: 2
LOGGEDBY: RS 	 STARTED.	 14/10 	 PROPEMY 	 KvikDB 


II CASING:  

A

conE SIZE: 	 AX 	 TESTS (CORECTED) 	

M  NISHED: 	 16/10 HovedgruverR 	 •

SUMMARYLOGi,	

kl From I To I
I Descdarl

0 	 3.6 Overburden 


1I 	
3.6 28.9 	 Quartz biotite schist with 


11 pronouncedbanding. Some 

millimeterbroad graphite-rich  

IL bands occure. Quartz veins are 


cammn.  Thayalwayaaaamts:z 

have an irreguiarpattern,both 
lr concordantand discordant 

to the foliation. Some feldspatic

114 	
veins with a regular patternto 


other structuralelements as 


11. 	
foliation,lineation. 

The competentbands and veins are 


hrittel.deformed. and appear as 

small boudins, lenses or prophyro-

	 elast.s, case.s the.b.audin 


11 lines are parallelto lineation.


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


mica rich bands. 


11,	 Someof.the.amphiholerichband 

have a nearly random orientation 


114 	
of the amphiboles. 

The contactto the rock above and 


1 	 the rock beneath is  gradual. 


34.0 39. Quartz biotitemuscovite garnet 
1F schist, The...bibtitea..hame•a. 

tenticulårshape. The  longeat 

axes of these biotitesmarka 


 a  goodlineation. Often the 

garnetshave the same lerks 

shape. AmphibUitic.bands 


 oecure. Theyalwya havea 
• 	 grA4MA1_99MSACS-SoShe 4uartz. 




DerscrIptIonFrom I To

biotite schist.

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

Between 51 and 52 m two 5 cm

	 na1 1.2calation, 


to the wallrock.

BEARING: 	 DIP: 	 30 	NOLENO: 	 2 	 8HEETNo 3 

simmtft 14/10 	 PROPEWN 	 Kvikne 

nmsuwo: 16/10 	 Hovedgruver 

TESTS (COMECTED) 	

SUMMARY LOD;

broad trondhjemitesoccure.

They are both concordantto

the foliation,and they also

have a weak internal foliation

which is  •arallelto the exter-

52.5 53. Trondhjemitewith concordantborders

IrLOCAUON: SON/675E

LOGGEOW: RS

CASING: 	

sig COnE SIZE: 	 AX



A ls S LF CDMALM
DIANIOND ortILL RECORD

	

LOGGED BY: RS 	 STARTED. 14/10 	 PROPERTY Kvikne

t cAsING;  

aM  FINISHED. 16/10  Hovedgruver  

CORE SIZE:  AX  TESTS (CORRECTED)•  

SUMMARY LOGG
From I To I DoecriptIon

The sulphidegrains occure as irregular
shaped - and as streakedout grains.

IFLOCATION: 	 50N/675E 	 EICAMNG: 	 on  90 	 Hou:NO: 2 	 SHEET NO:  11

it  biotite. They mark a  good
58.8 60.2 
Quartz muscoviteschistwith lens-shaped

lt

is

is

11

It

11

I .

Competentbands are boundinagedwith
boundinlineparallelto lineation. Grain
size decreasedownwards-

60.2 60. . Amphiboliticrock with  garnets.Gradual

chanEe to the wall rock. Amphibole


pophyroclastsare common.

60.7 64. Mixed rock.
Alternatingquartz muscoviteschist,

quartz biotite schist and amphibolite.

Garnets and lens-shapedbiotites are

common in the quartz muscoviteschist.

61.7 5 cm broad band with 1%
sulphides. Mainly Poj but

Quartz, Earnet,amphibole-

rich matrix.

•62.1 30 cM kandwith_less 

than 1% Po.

	 62.8 15 cm broad bandwith1.-.2‘PO 


64.1 68.5 Quartz muscoviteschist with lenticular

biotites and some garnetsr Gradmal 


chngS ts1 Wallrock 


Sulphidsimpregnation 	

also some py and cpy.



Als SULFIDMALM
DIAMOND DRILL RECORD

IlLOCATION: 	 50N/675E 	 BEAMND 	 —
DP:  9 0 	 HOLE NO: 	 2 	 SHEEr NO:  5 


is. LOGGED BY: RS 	 sTmTED• 	 14/10 	 PROPERTY	 Xvikne 

I CASING: 	 3M 	 FINISHED  16/10 	 Hovedgruver 


conE sIzE:	 AX 	 TESTS (CORAEDITO): 	bd




FromToI




68.573.1




73.4 	 81.




81.082.



ILsize82.791.





91.5	101.


SUMMARY LOGG
DescrIptIon

Amphibolite. Partly banded and foliated
partly nearly massive. Sulphideimpreg-

nation. Mainly Po but also some  2yand
cpy. 


Total content 1-2%.

Mixed rock. eg. alternativeamphibolitic
and quartz biotite schist.

Banded amphibolitewith  Earnets. Grain
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%.

Quartz muscoviteschist with small lens-
shapedbiotites.

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

bolitic bands.:Mixed rock. Alternationbetweenquartz

I[

biotité schist quartz muscoviteschist
and amphibolite. Gradual changebetween

these differenttypes of bands.

^ Some rich in quartz and  garnetsoccure,  
they are often boundinage.d.Often porphyro-

	 clasts are'deyelQped.cnt_tha_mangins.01 

these boundins.



111114
Als SULIFIMMALM

DIAMOND DRILL RECORD

I ! LOCATION: 	. 5ON/ 675E 	 REARING: 	 c4P: 	 90 	HOLE NO: 2 
SHEET NO: 	 6 	 •
LOGGED 131(: RS 	 STARTED• 14/10 	 PROPERTY	 Kvikne 

CASING: 	 3M 	 FINISHED• 16 /10 Hovedgruver 


AX
cal conE SIZE: 	 TESTS (CORRECTEPI• 	

SUMMARYLOG(	IIFrom i To I
I DescrIption

The boundinlinesare  parallelto the  

11.1 	
mineral lineation. 

From this schist there is a  gradual  

11	 change to a more amphiboliticrock. 


101.8 106. Banded amphibolite. Some biotite-
rich bands occure.
Quartz feldspathicveins with an 


irregular patternare common. 


II106.1 106. 5

4

Biotiteschist.

106.9 108.9 Banded amphibolite.

108.9111.3 	 Quartz biotite scliistwith minor

muscovite. Gradual change to an

amphiboliticrock. 


11111.1 126. Banded amphibolite. Alternating

I I amphibole-richand biotite-rich 

bands. 

Po impregnatedband at 125.2, 40 cm 


1.1J	 broad with 10-15% Po. The s.Uphide 

grains occure as irregular,grains 


!! 	

ana as streaks in an amph.  sarnet-
rich matrix. 


126.5139. Quartzbiotiteschist.

Banding is common.
Sulphideimpregnatedbands occure

at 127.8, 40 cm broad  banid wish 


10-15%Po.

 •• 

  ••



Als CULFIDMALM
DIAMOND DRILL RECORD

111 LOCATIOM 	 50N/675E 	 ElEAnING:	 Dip, 90 	 HOLENO: 	 2 	 SHEUNO:  7 
ind
LOGGEDIM RS 	 STASTED. 14/10 	 PROPESTY Kvikne 

CASINCli 	 3M 	 nmslim.16/10 	 Hovedgruver 
conE AX 	 TESTS (CORRECTEft 	

SUMMARY LOGL

Descrilltitm

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

II 128.9 20 cm broad band with 2-3% 

po. The sulphideoccure as


11,	 small lens-shaped grainsin
an amphiboliticmatrix. 


134.9 10 cm broad band with weak 
111  po impregnation. 

135,25 20 cm  poimpregnatedband. 


IL Total 5%. 


139.9 End of hole.



I To Doecripuon

14.8 70

101.4 83
104.5 83

109.0 86

19.1 74

20.5 74

23.5 75
28.6

to e
76

83 

114.3 	84 

118.1 85 

120.3 80

8.2 70
10.6 70
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ki Als SULF1DMALM
DIAMOND DRILL RECORD

L LOGATION. 	 50N/675E 	 BEARING:	 - 	 DIP:  9 0 	 HOLENO:	 2 	 SHEETNO: 9
LOGGEDBY: RS 	 STARTED: 14/10 	 PROPERTY Kvikne 


111

CASING:

CORESIZE: 	

3M 

AX

FINISHED• 16/10 
 Hovedgruver 

TESTS(CORRECTED):	

COREANGLESIll Frorn 1 To I ,

t 124.5

t 	

I.,	

1

DEPTH 


129.5 

131.0 

134.5 

138.5 


DescrIptIon

ANGLETYPE




87




83




85

84




79

'
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Diamond drill hole 2

50N - 650 E. Vertical.

Kvikne.

Ah SULFIDMALM

SCALE OBS. RS f p

DRAW. P-C/DE- r, 1- 3,-
1 :250

TRAC.

CHK.

MAP NO.

2) -

131. g e ND o;4o.E MAP SHEET f %.8) '

førrkop, XCO. A 1. E 9 gl. 10.71. Sentrum Trykkeri.



IE Als SULF1DMA LM
DIAMOND DRILL RECORD

LoCATION.	 400S/950E• 	 BEAMNG: 	 pipl;  45 	 HOLE NO:  3 	 SHEET NO: 1
LOGGFD BY: 	 RS 
 STARTED:	 9/10 	 PROPEMY 	 Kvikne 
ILCASING: 	 3M 
 FINISHED: 14/10 Hovedgruver 


AX

	

conE sizE: 	 TESTS(CORRECTED): 




SUMMARY LOGIL,rom Descr4Alon

0 4. Overburden

4.1 8. Quartz biotitemuscoviteschist. Some
graphite-richbands around 7 m, also  
some Po•rich stringers.

	

8.5 12. Amphibolitebanded. 


12.8 19. Quartz biotite schiSt with amphibolitic 

bands. Narrow bands with Po impregnation.

II19.8 30.] Amphibolitewith mica-richhands. Sulphide
impregnationaround 27 and 30 m. 


50.1 63. Mica schist with both biotite and muscovite.IL Amphiboliticzones occur. Sulphidesaround 
41,50. Mainly Po. 


4H63.0d 80. Quartz biotitewith graphite. 


80.0 87. Quartz biotite muscoviteschist 


87.End of hole.

EM anomalyprobablycaused by sulphide
impregnationat 27 and 30, by sulphide
impregnptionat 41, by sulphideimpreg-
nation at 50 and by a  graphiteume 

between 63 and 80. 




1,14, SULFIDMALM
DIAIVIOND DRILL RECORD

iii LOCAflON: 	 400S/950E 	 BEAMNG: 	 W 	 DW: 	 45 	HOLE NO:  3 	SHEFF NO:  2 

S1

LOGGED BY: RS	 STARTED:	 9/10 	 PROPERTY	 KvikDB 


i CASING: 	 3M FINISHED: 14/10 HOVedgruver 


sal CORE SIZE: 	 AX
TESTS (CORRECTED): 	

SUMMARYLOG

•
DescrIptIon

!I 4.1 5. Quartz biotite schist with some muscovite.

The rock is banded. Quartz veins are 


common and they are concordantfoliation 


1,1 and banding. Some of the.se hQuAlnage.d. 

with boudinline parallelto lineation 


 marked by biotite. 


5.3 5. 5-10 cm broad central quartzitewith margi-




IL nal zones of amphibolesand garnets. The 


J 	 garnets increasein size towardsthe quartz-

11, 	
ite. 


5.7 	 8.,  Quartz biotite schist with some millimeter 


I  
i

broad graphite-richbands. 

id Sulphideat 7.8. 5 cm broad band with fl.  

11 Po: Some of the  grainsoccur as stringersA

 but others have an irregularshape. 


14 	 8.5'U. Amphibolitewith garnets. Banded. $ome 
—
mica-richbands,some coarse grained 


I amphiboliticbands and someiinegrAinad 

amphiboliticbands with good  foliation 


II and and redu ed size of.garnets...Garnets 

ta 	 as  porphyrO.CiaStain.thesefine.grained 


I
bands. Amphibolesin the coarse grained 

bandshavea randomorientation. 

Somequartz feldspathicbands are boudin-

II aged. Boudinline parallelto mineral 

J

	

From To I

	

0 4. Overburden.

lineation..

f



innivi(..INI) urcolin

1[ ),'„""ii. ylp0S/950E 	 WAMHO.  W 	 oin 45 	 HOLE NO: 3 	SHEETNO: 3r
LI.Inra H Hyt i-

	

Rr; SMMFft  9 /30 	 rnopcm-Y  . Kvikne 


I enswin.  j 31I 	 FINISHED. " /10 	 Hovedgruver 

sed conr ni7n  'AX 	 TESTS(COMECTED): 	

4 


SUMMARY LOG
To

12. H , 13.7

eencå~

Quartz biotite sehist with museovite
garnets and clorite. Bandingand

I! occur as porphyroclasts. 


13.7j 14.7 	 Amphiboliticrock. In the central parts 

this rock is coarse grainedwith a nearly  
random orientationof the amphiboles. 

Towards the margins the rock has good
foliationand is fine grained. Po impreg-

nated band at 13.7. 6-7 cm broad. The•
matrix mineralsare amphiholeand garnets.
Total contentof Po 30%.

14.i . 11;.7 Quartz hiotite schist with garnets. 
I 1	 Amphiholiticbands occur. Gradual
..4 • i change from thn amphiboliteto this quartz 
. 1

i hiotite schist. 


I 15.7 i 16.5 Banded amphibolitewith garnets. Gradual 

1 change to the wallrock. Sulphideimprep- 	 ,

nation at 16.0 m as a 15 cm broad band  

I , with Po. Total 1-2%. 


, 

i 16.5	 19.1 Quartz biotite schistwith quartz feldspar-
t: 	 rich bands. Often these bands are boudin- 	 _

II,	 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  UneatiPna Sulphide  • 'I impregnated10 cm broad band At.29.D .RiAMainly 

 Po in a  garnatankilbgattch..zaatrix Totai 


I 	

foliåtionare good. Garnetsoften

li



"Is SULFIDMAILM
DIAMOND DFtILL. RECOIlD

I LOCATION: 	 400S/950E 	 BEARING: 	 W DIP: 	 45 	 HOLE,NO:  3 SHEET NO: 4 

. 106011) BY: .  " 	 STARTED:	 9/10 	 PROPERTY	 Kvikne 


ILCAMNO:'

	

3M 	 FINISHED: 14/10 	 Hovedgruver 

AXearn:SIZE: 	 TESTS (CORRECTED): 	

SUMMARYLOG,
ILFrom I To I

I DoscriplIon

19.1 19. 	 Quartz muscoviteschistwith lens-shaped 


11	 biotites and some garnets. The biotites 

mark a good lineation. 


11	 19.8 30. Banded amphiboliticrock. Three different

11 type of bands' amphibole-richbands, quartz 

feldspar-richbands, and mica-richbands.
Garnetsare common in this rock. 


11	 Some ofthebandsarestronglytectonized 

 and  porphyroclastsare often developed. 


114 Sulphideimpregnationis common. It is  
mainly Po which occur and the matrix is  
always coarse grained amphibole,garnets  
and quartz. Another common thing with 


 these Po.- rich bands is quartz muscoviteschist
on the marginS.  
Sulphide impregnationat: 


11!

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

the margins Farnetsporphyroclasts 

occur. 


24.4 5 cm broad Po - rich band.with50%

11 	 Po. 


IF 27.0 35 cm broad band with Po and Py in

a  garnetamphibole-richmatrix. 


li  
Total sulphidecontent 10-15%. 


Py 1- %.

	

30.0 25 cm broad band with 10-15%Po 


11: 	 in an amphibole garnet- xNich 

matrix. 


lr 	



^15 CULFIDMAI M
DIAMOND DRILL RECORD

BEMUNG: 	 W 	 DIP: 	 45 HOLE NO: 3 sHEETNO: 

1.000FD DY: RS	 WARTED: 9/10

POOPERTY Xvikne
i CAMNO: 	 3M

MNISHED: 14/10 Movedgruver 

si concsizr! AX TESTS (COMIEWED): 


IlFmm . i To I i

SUMMARYLOG

DescrIpHon

	

30.2 33. Quartz muscovite schistwith small 
1.1.i 	
lenticularbiotites. Someamphibolitic

bands occur. Some of those contain 


1.1] garnets.

33.5 36. 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 


!1 	

the more fine grained foliatedamphibolite.
. Also a gradual change from the amphibolite


1.1J	

to the hiotite - rich schist types. 

Cross-cutquartz veins are common. They
do not neem to have a regularpattern.  
Porphyroclastsare common.

i 	

6 41.0 
,  Quartz muscoviteschist with lens-shaped 

biotites. Coarse grains. Amphibolitic  
bands occur.  I 	 Sulphideimpregnationat: 

40.4- 40.9 10%. Mainly Po but also 


I some Py. The sulphides 


occure as streaky.grainsin

I Farnet-amphibole matrix. 

Tectonical garnetson the 

margins. 


I! 	

 • ••• 

111. LOCATION: 400S/950E

•



lk 1.VrIDW;ALM
DIAMOND DRILL RECORD

111J LOCATION: 	 n OS/95 0E 	 BEARING: 	 DIP: 45 	HOLE NO:  3 	SHEET NO: 6 

LOGGEO I3Y: RS 	 STAITTED:	 9/10 	 PrIOPERTY	 Yvikne 

CASING: 	 3M 	 FIMSHED. 14/10 Hovedgruver 

COIIE 817.E: AX 	 TESTS (COSSECTED): 	

SUMMARYLOG
li From I To I

i DoscrIptIon

41. 49. 5 Quartz biotite garnet schistwith a 

Il 	 pronouncedbanding. Cross - cutting 


veins occur. When they are nearly paral-

11 	 lel to the foliationthey are boudinaged 

with the boudinline parallelto the 
ILveins.minerallineation.
Someof thegarnets seem to be  paralle). 

post foliation. 
49.9550.!Amphibolitewithcross-cuttingquartz•Sulphideimpregnationat:





50.0asa25cmhroadwith




5%Poinagarnetamphi-bole-richmatrix.




50.959.(Quartz,biotitemuscoviteschistwithsOmechlorite.59.0	60.,




Quartzbiotitegarnetschist.
60.3 61.




Quartzbiotitemuscoviteschist,
61.061.'5Amphibolegarnet-richsomewithsomePoand


11:

Cpy. Total sulphide content10% Cpy< 1%

1 51.45 63. 0

63.30 80.


i. 

I.	

Coreloss.

Graphite containingquartz biotite  Earnet
schist. The graphiteoccurin millimeter

broadbands.



114 •Als GULFIDMALM
DIAMOND DRILL. RECORD

I. LOCNIION: 	 400S/950E 	 BEAPING: W 	 DIP: 	 145 	 HOLENO: 3 	SHEETNO: 7
LOGGEDBY: RS 	 *STARTED: g /10 	 PROPEM:Y 	 Kvikne 

CASINC: 	 3M 
 FINISHED: 14/10 	 Hovedgruver 


ad conEsIzE: AX TESTS (connunto), 

summARyLOG

Description

Quartz biotitemuscoviteschist
with a weak banding. 


87. End of hole.

1



A
FS CiLIL.r1DMALM

DIAMOND DR 11-1. ITECORD

i 1
sil LOCAHON: 	 400S/950E 	 DEARINC: 	 W 	 DIP:  45 	 HOLE NO.  3 	 SHEET

RS 	 9/10 	 PROPERTY	 Xvikne 


1.1 CASING: 	

LOGGEIT I1Y: 	 STARTED:

AX

3M HFINISED: 14/10 Hovedgruver 

COFIE SIZE: 	 TESTS (CORRECTED): 	

CORE ANGLES
rmmITo




Des~Mn




DEPTHANGLESTYPE




4.270Foliation




8.5 	 70"fl


lij10.570





15.472





18.468





21.574




I. 24.6
27.7
7Z
68




31.6	 65





II34.463




38.468





40.3





44,46868




48.767




51.2
73




I!
54.5.67





59.572





60.565





Ii	.65.467





69.863





70.368




75.5
72




79.474





80.4
73




85.373





87.6
73
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LOCATION: 	 300S1700E

LOGGED BY:


CASING: 	

CORE SIZE: 	

RS
3M
AX

AlsSULFIDMALM
DIAMOND DRILL RECORD

BEARING: 	 W 	 DIP: 	 S 	 HOLE NO

STARTED:	 3/10 
 PROPERTY 


FINISHED: 	 8/10 

TESTS (CORRECTED): 	

SUMMARY LOC

4 	 SHEU NO:  1

Kvikne
Hovedpruver

Fmm ITo I DescrIption

0 5.0
	
Overhurden

5.0 31.0 Quartz biotite schist with some muscovite.

Bandingis common.

1131.0 58.5 Quartz biotite schist with bands of
graphite. Garnetsoccure in the
lower parts.

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

80.0 107.0

II 107.0 108.

108.0 114. 


11  




IF114.5 122.

Quartz biotite schist with some amphi-
boliticbands. Some Po impregnation

at 1.

Quartz biotite schistwith some graphite.

Quartzbiotite schist with some bands
impregnatedwith Po.

Amphibolitewith some mica-schist.

122. End of hole.

EM anomalyare probably causedbv graphitezone
at 31.0-58.5,also some Po impregnationin the

same zone, and by Po impregnatedschist and

some praphitebetween 105.0 and 110.0.



Is SULFIDMALM
DIAMOND DRILL RECORD

LOCATION: 	 2003/700E 	 BEAMNG: 	 MP:  45 
HOLE NO: 4 	 SHEET NO: 2
LOGGED BY: RS 
 STARTED:	 3/10 
 M1OPERTY	 Kvikne 
IsCASING: 	 3M 
 FINISHEM 	 8/10 Hovedgruver 

CORE S2E  AX 
 TESTS(CORRECTED):

SUMMARYLOGC
From I To I


0 
 5.0

5.0 
 31.0

31.0 
 54.2

54.2 54.6

54.6 
 58.6

58.6 71.0

DeseriptIon

Overburden.

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

feldspar-richand some are mica-rich.
Cross cuttingquartz veins occur,but they
do not have any regularpattern. Biotite
marks a good lineation.

Quartz biotite schist with bands of graphite.
Some Py occure in close connectionwith the
graphitebands.

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%.

Quartz biotite garnet schist.
Garnet porphyroclastsare common.

Amphibolitewith some garnetsoccuringhere

and there. The amphiboliteis banded with
some bands rich in mica mainlv biotite
some in quartz feldsparand some in amphibole.
Cross cuttingquartz veins'arecommon. They

usuallyhave an irregularpattern.



111 SULFIDMALM

IF DIAMOND DRILL RECORD

	

Imi LO~N: 	 300S/700E 	 BEARING:  W 	 DIFI:	 45 	 HOLE NO: 	 4 	SHEET NO: 3 

0 LOGGED BY: 	 R.S. STAFITED:	 3/10 	 PROPERTY	 Yvikne 


R H3M 
0 CASING: 	 NISED:  8/10 Hovedgruver 

lel

	

COFIE SIZE: 	 AX lisn;(conmcitm: 

SUMMARY LOG

Dourimion

k 	

Sulphideimprepnationat: 

63.6 7 cm broad band with Po and 


11 
Pv. Mainly Po. The sulphides 


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


lik 	
63.8 10 cm broad band with some Po 


and some Py. 


!I	 64.5

Total 2-3 %. 


8 cm broad band with 5% Po.

k 71.0 73. Quartz biotite schistwith some garnets.

Gradualchange from the amphiboliteto this
schist.

	

73.2 79. Coarse grainedamphibolite. Sharp and 


irregularcontactto the wallrock (schist).

	

I 79.0 82. Quartzbiotite garnet schistwith some

they all containmainly Po. At 106.4 a 5 cm

broad band with Po, Py and Cpy in a quartz-

rich 


82.0 89. Quartz biotite schist with some garnet and

muscovite.
Garnetsoccur in bands.

Coarsegrainedamphibolitewith relatively

sharp contactto the wallrock. Partly
random orientationof the amphiboles.

1k	 89.8 90.

90.5 106. Quartzmuscoviteschist 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,

11/1
From To I

• amphibolegarnet - rich bands.



Als CULFIDMALM
DIAIVIOND DRILL RECORD

300S/700E 45 
a LOCATION: 	 BEARING: 	 DIP: HOLE NO: 	 4 	SHEET NO: 	 4 

LOGGED BY: 	 RS 3/10 Kvikne 
STARTED. PROPERTY
CASING: 	 FINISHED:

3M 8/10 Hovedgruver 

AXcoRE SIZE: 	 TESTS (CORRECTEID): 	

	

IIFmm ITo I

	

, 106.9 108.

1[108.2 114.


11,

	

IL	

	

•.,114.5 119.

	

IJ 	

SUMMARY LOG

Doscription

Quartz biotite schistwith some graphite.

This graphitecontainssome Pv. 


Quartz biotite muscoviteschist.
Sulphideimpregnationat:

108.7 10 cm broad band with stringers

of Po. Total sulphidecontent

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

nation.

Stronglydeformedamphiboliticrock with
porphyroclastsof garnets and amphibole.

The rock has a banded appearance. Some

of the amphiboliticbands are coarse
grainedwith partly random orientated

11	

	

119.4 122. Fine grainedquartz muscoviteschistwith

some garnets. 


 122. End of hole. 


amphiboles.



A IS GULF1DMALM
DIAMOND DR ILL RECORD

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


LOGGED BY: RS 	 STARTED:	 3/10 	 PROPERTY	 Kvikne 


CASING: 	 3M 	 FINISHED•	 8/10Hovedgruver 

AXCORE SIZE: 	 TESTS (CORRECTED): 	

DEPTII ANGLES TYPE

ut9.1 74
ti11.2 72

7014.5

6719.1

7559.5

80
55

72.3

75.5

98.2 80

100.7 80

105.3 78

108.6 80

118.4 80

)21.3 77

CORE_-_ANGLES

5.6 75 Foliation

21.5 70

25.3 70

29.4 68
31.5 75

35.1 70

38.4 76

41.5 75

44.6 75

49.2 70

51.3 69

55.4 71

61.4 75

65.5 74

69.1 73

89.5 75

80.5 70

84.3 72

89.5 75

91.6 70

95.7 77

110.7 80

115.3 74

Doscription



Als SULFIDMALM
DIAMOND DRILL RECORD

11LOCATION: 	 3008/700E 	 BEARING:	 W 	DIPI 45 	 HOLENO: 	 4 	SHEETNO. 1 

LOGGM) BY1 	 RS 
 STARTED:	 3/10 	 PROPEFTTY	 Kvikne 


I CAMNG: 	 3M
FINISHED:	 8/10 HovedFruver 


all CORESIZE: 	 AX 
 TESTS(CORRECTED):	

SUMMARYLOG

• DoscrIptIon

Overburden

Quartzbiotiteschistwith somemuscovite.
Banding is common.

uartzbiotiteschistwithbandsof
graphite. Garnetsoccurein the
lowerparts.

Banded amphibolitewith some garnets.

Po and Py impregnatedbandsoccureat
64 rn.

Ir80.0 107.

107.0108.0

I108.0 114.


114.5122.

Quartz biotite schist with some amphi-
boliticbands. SomePo impregnation
at 1.

Quartz biotite schist with some graphite.

Quartzbiotiteschistwith somebands
impregnatedwithPo.

Amphibolitewith somemica-schist,

122. End of hole.

EM anomalyare probably caused by graphitezone

at 31.0-58.5,alsosome Po impregnationin the 


!! 	

same zone, and by Po impregnatedschist and 

some  graphitebetween 105.0 and 110.0. 


Fmm I To I
05.0 


5.0 
 31.0




11 	

31.0 
 58.5




111 	




58.5 
 80.0




1 	






Air GULFMMALM
DIANIOND DRILL RECORD

r4.2 5 4,6 Massivequartzite. On the marginsof this

11LOCAUON: 	 3008/700E 	 BrAGING: 	 45  HOLE NO: 4 	 SHEET NO:  2
LOGGfl) RS 	 STAGTED:	 3/10 	PAOPERTY	 KvikneILCASNG: 	 3M mNisiwo. 8/10 Hovedgruver 

conEsizE:	 AX 
 TESTS (COSRECTED): 	

SUMMARYLOGC
11 From I To DescriptIon

i[
5.0 31.0 Quartz biotite schistwith some muscovite.

11 Banding is common. Some bands are quartz


feldspar-richand some are mica-rich. 


0 5.0 Overburden.

111
31.0 54..2 Quartz biotite schist With bands of graphite.

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

I/
Some Py occure in close connectionwith the
graphitebands. 


quartzitenarrowwithmuscovite-richschistoccur.
Lotsof garnetsoccurhere.

Quartz biotite garnet schist.
Garnet porphyroclastsare common.

Amphibolitewith some garnetsoccuringhere

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

usuallyhave an irregularpattern.

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



•

A ls D A L.N4
OIAMONO OUILL RECORD

LOCATION: 	 3005/700E 	 SPAPING:  W 	 DIP: 	 45 	 FIOLE NO: 	 4 	SHEET NO. 3 

Loiwin) R.S.  STANIED: 	 3/10 	 PROPEPTY	 KvikDD 


CASING: 	 3M nmswo. 8/10 Hovedgruver 


COHE SIZE: 	 AX TESTS (C01111ECTED):	

g From I To I

SUMMARYLOG
DmS

Sulphide•mpregnationat: 

63.6 7 cm broad band with Po and

Pv. Mainlv Po. The sulphides

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

63.810 cm broad band with some Po
and some Py.
Total 2-3 %.

I .
1171.0 73.

	

73.2 79.(

IL

	

79.0 82.


64.5 8 cm broad band with 5% Po.

Quartz biotite schistwith some garnets.

Gradual change from the amphiboliteto this
schist.

Coarse grainedamphibolite. Sharp and

irregularcontactto the wallrock (schist).

Quartz biotite garnet schistwith some
amphibolegarnet - rich bands.

11:“ 
82.0	 89.£ Quartz biotite schistwith some garnet and

muscovite.
Garnets'occurin bands.

89.8 90., Coarse grainedamphibolitewith relatively

sharp contactto the wallrock. Partly 


random orientationof the amphiboles.


90.5 106.. Quartz muscoviteschistwith 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 Po, Py and Cpy a quartz-
rich patrix, 




AL; /\ [WIV•

DIAN401111 11H11.1. HF:COHE)

300S/700fl, W 	 45 
I.: :::‘11D11:. 	 IWA1111-1n:	 D1P: 	 HOLS,NO:
 SHEET NOi 
PS 3/10 
1)11.Nit 	 stAnn:1): PROPERTT	 Kvikne 
3M 


MMSHED. 0/10 Hovedgruver 
e•yvmul,	 

C: Ilir Sr 	 'AX1:. 	 TESTS(connsorro):	

SUMMARYLOG
n To I

1.0fl , 9 100.' Quartz biotite schiut with nome Fraphite..
This graphitecontainssome Pv.

• 100.2 114,Quartz biotite muscoviteschist.
Sulphideimpregnationat:
108.710 cm broadbandwith stringers

I

of Po. Totalsulphidecontent
20%.

11 109.7 10 cm broadwith 10% Po imprep-

L	 nation. 


11:II ll , !, I 'I !! , 1 Stronglydeformedamphiboliticrock with 

porphyroclantsof garnetn and nmphiholc. 

II ,. 	 The reek has a banded appenrnnec. Some 

of the amphibolitiehands are coarse  

II
: 	 grainedwith partiv random orientated 


nmphiboleu. 


Il119.4122.( Finegrainedquartzmuscovite schistwith
-some garnets.

	 122.( End of hole.


I



111 AIS 3 1-11-4 11.) :\b/iA 1.•M
DIANIOND IlitILL RECORD

LUWAHON: 	 300S/700E DEMINO: 	
W DIP: 	 45 HOLE NO:  4 SHEETNO:  5

LOCIGED IVII RS 	 STARTED•	 3/10 	 PROPERTY	 KvikDS 


111

CAIIINO: 3M 	 nmsi

COFIE SIZE: 	
AX

.wo:	 8/10 Hovedgruver 


TESTS (CORRECTED): 	

CORE.-.ANGLES

IFromTo 11.214.5
19.167
21.5
25.370
	

29.46831.575

	

35.170

	

38.4	76.41.5	7544.6 

	

49.2	70

	

51.369

	

55.47159.5

	

61.47569.1

	

65.574

	

72.380

	

75.555

	

89.575

	

80.5	70

	

84.37289.5
91.675	 i.	 95.7	77

	

98.280

	

100.780

	
II105.3	78

	

108.680110.7115.3
118.4	80

DEPTHANGLESTYPE
	
5.675Foliation

	
9.174II7270
7573
708074

	

321.3	77	

DescrIption70IIti
75...




11/5SULFIDMALM

DIAMOilD DRILL RIECORD

LOCATION: - - - ------- -. MIAMNG  oirl _ 145._ HOLE No: 5 ..SHEET No: -]..h --50.0S/ 450E
.51

. .
LOGGEDBY:_ _ R.S._ mmm. am• mw •ffi• .••• .~. STATITEZCI:- .2_6_/_9-_----PROPERTY-is

e __1<yikne
_____.— _Hovedzruver_ _

CASINGL 	 3M 
 — FINISHCID:  2 /10 


CONE SIZE: _ _AX______ TESTS ICORRECTECO:..... - ... - ..... 


SUMMARY 1,1

se 4.• •••• IWMD  I •••••  ••••••...

![

	

P 110M TO

!! 3.0

34.0

	

.74.5 	 180.4

i.

I.

DZSCRIPTION

Mixed sequence. Rapid.changebetween amphibolite

and differenttypes of mica-schist.

Sulphidesoccure both in the amphiboliteand in the

schist. Mainl Po but also some P C .

Not ossible to decide which of the impregnated

zones have caused the anomal .

_

	

3.0 Overburden

	

34.0 Quartz muscoviteschis'twith 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 .



IF A/S SULFl DMALM

11 DIAMQ 10 oraLL RECORD

')l'
LOCATION.  500S/450E  ....DaARMO 	 W 	 OW: 45 HOLIE NO;_v,. 5____ _SH EET

11.LOGED "L-RS----- - - - - - - OTARTIZD:

CASING L 	 3M _- FINISIlii0•._ _

26 / On ,__ IIROPEFITT._ -

2/10 
__ __ _ _ _Hovedgruver___
AXCOrtE SIZE:_,__ - -- _ - - _ _. T t STS (coRneclr OW _ 


SUMMAiii
II

1.1

11
I

II
11

I


11

IL

II

 

Ielon
OISCRIPTION

Overburden

uartzmuscoviteschistwith
larbi tit ar es


a ood lineation.
Malacitein smallquantities
paralleltO and on the foliation.

Am hibolitewith,arnets. Therock
isbanded.Soibole richme am h
bands,somemicarich and some

r rich. Theuartzand feldsa
amphibolitechangegradually

to a morebiotiterichrock
towardsthe mar.ins.

Biotiteschistwith uartzand
f lds ar. Goodlineationand
fo ia ion.

Amphibolitewith garnets. Bands
whichare morebiotiterich

mmon. Grare coadual chane from
the am hiboliteto thebiotite
rockt es.

Quartzmuscoviteschistwith
biotite. The biotitecontent

wchangedonwards, the most com-
mon,shapeof the biotiteare

as smalllenses oftenstron1
ated.

In the lower artsis thisroc
rmorefeldsa and uartzrich.

a and uartzofteThe felds r
occurein a u,..'
;Wil/I 1:1Inngly 01,Twit4(-.- .;

If10.4TO

	0-.03.0	3.010.4illentic


10.412.2





	

12.212.9
lit12.914.2



i14.234.0



4

rnom TO

31,.0 	

i. 

35.0 35.3

35.3 .37.1

II

A/S SULFIDMALM

DIAMMID DRILL RECORD

500S/450E 	 5 SHEET No:- 3--
,

LOCATION: VIZAIIING . W 

. 

DIPI -S.5._ I-10LE No: "L." - - ,- "' ' '

LOGGEO ON't_ 	R:_S•___ .._ STArami 6/9_:____ _ PROPENTY_ _ _

	

_ _ _ _ - -J1 irDyffidgrve- - .- - - -CASINGL 	 3M 	 — nNmHuD:  2/10 	- -
AXcoruc SIZEL,__ __ ____ TESTS (CORRECI l• 13):......... ... _....,— ..,

SUMMARY LOGL _
oulentroon

elon ation often result in

boundinae or neckin .
Boundinlinesare arallel

to lineation. The uartz-

feads athic bands are folded
in isoclinalfolds. Felds ar

porphyroclastsare common.

Crinkelsoccure on the foliation.

35.0 Coarse grained amphibolite. Banded-

some amhibole rich and some mica
mainl biotite rich bands. The amni-

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

At 34.1 occure a 5 centimeterband

with sulphideimpregnation. Mainly

Po with minor Py and probably some

C . Total sul hide content 1-2%.

Quartz biotite'schist.

Fine grainedamphibolitewith
some sulphidestreaks or stringers

parallelto the foliation.

37.1 39.2 uartz muscoviteschist with

lenticularbiotites. The bio-
tite contentincreasetoward

the margins. At the margins

some amphibolerich bands oc-

cure.

39.2 43.5 Banded amphiboliticrock. Sulphide

impregnationfrom 41.95-42.45and .

from 42.45-42.65.,two different

t es. The



11/5 SULFIDMALM

DRILL HECORD

5005/450E 	 5 4
LOCATION. DEAMN0  W HOLE NO:

. .
SHEET

--
LOGGEO ev: RS _ STARTIZO:- _26_ PROPERTIf/9

CASINO: 	 3M 	 MNMHUO:	 2/10 Hovedgruver_

COPIE AX TESTS ICQMICC1t 0):
SUMMARY

4

11 60.2 60.4

MISCRIPTION

grains in a coarse grainedamphibolitic

matrix. The am hiboles have a random
orientation. Mainly Po, ca. 10%.
The second occur, as streaks in a

banded amphibolite,fine grained.

PoQ:s1%.

uartz biotite schist.

Banded amphibolite. Some bands are

rich iriibiotite, and some amphibole

rich bands are coarse grained.

These coarse rained bands have some

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

have an irre ular sha e.

Quartz biotite schist.

Banded amphibolitewith biotite rich

bands. Gradual change from the

am hibole rich to the biotiterich

d Fe ds a rich bands are also
common. Sulphideoccure from 53.0 to
53.1, 53.3 to 53.45, 54.7 to 54.75 and

from 59.1 to 59.2.

They are all of impregnatedtype and

it is mainly Po. The first and the

o t is band contain around 5%
Po, the other 1%.

Sulphideimpregnationin a garnet
containingamphiholiticrock. Mainly

Po but also some Py. Total lo%

sulphides.

1,110/4 TO

43 5 44.8


44.8 57.5

51.5 52.0

52.0 00.2



A/S SULFIDMALM

DIANIC) 10 OFULL RECORD

LOCATION'  SOOS/450E

LOGGEO

CASING• 	 3M 


ortnnino  W 	 DIP: HOLE No• S , SHEET No: —5

GTARTED:_2 6 / 0.. __ PROPERTY,_ Kvikne.

PINISHED:  2 /10 
— fjoyulgrner _

CORR SIZE:_ TESTS ICORRECTECM:

SUMMARY LOG

rnom Yo OCSCIIIPTION

60..4 60.5 Banded am hiboliticrock.

60.5 60.9 Sulphideimpregnatedamphiboliticrock. Mainly

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

sul hides.

Banded amphiboliticrock with garnets. Biotite -

rich, feldspar- rich coarse grainedamphibole-

rich and fine grained amphiboliticband are the

most commont es. Sul hide - impregnation

- often in connectionwith the coarse grained

amphiboliticbands. Sulphideimpregnatedbands

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

5%.

63.10 - 63.15 Po, 15%

64.10 Po stringers(streaks)

64 4 Po strin ers

64.8 Po strin ers

64.95 - 66.05 Mainly Po some Py.

Total 10-15%.

The sul hides occure as

stringersand bands in

a banded amphibolite.

66.05 - 67.00 'Po rich streaksof mm

size.
72.5 - 72.8 Mainly Po. Total 5%

Occure as stringersand

band in a arnet amphibole

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

60.95 74.5



A/5 SULFIDNIALM

DIAMOM] DMLL RECORD

LOCATION•  500S/450E 	 - HEAGING:y __DIP; _ 4 5...HOLE NCH 5 ..SHEET No:_ 5. ..v..,,-..- .
LOGGED DY:_RS___ ______ GTARTUD,_2G/9___-___PROPERTY._ _ _ nviknee_____

3M 
cnsING: rinmHao: 2/10 	 --_- _Uos9..d.gtkiZe.r.___-____-
XconeSIZE1_,_A__ _. TESTS (CORRECTED):.- 


DISCRIPTION

The sulphidesoccure as

stringersandbands.
Thematrixis arnet
rich:

74.25 - 74.5 Sulphidestreaks.Mainly
Po,butalsosomePy.
Total5%.

1910.4 TO

74.5




80.5






82.380.5




84.4




82.3




86.2




84.4

111

uartz biotite schistwith garnets.

Gradual ehange from the amphibolite,
marked by increasingbiotite content.

Cataclasticstructuremarked by

garnet and uartz or h roclasts.

Am)hibolitewith arnets. Banded

with altgrn -in biotite rich-
• and .uartzfelds atic bands. In
the biotite rich bands are porphyro-
clasts common.

uartz biotite schist with garnets

and muscovite. Some bands with

hibo e and arnets. Gradual

chan e from u.artzbiotite schist

.amhib le arnet rich zones.

Amphibolitewith garnets. This rock

is artl coarse rained and artl
The fi e rained

aereashave banding.
Sulphideimpregnation:

84.7 - 85.4 Mainly Po, but also

some andc Y.



A/S SULFIDMA LM

DIAMWID DRILL RECORD

LOCATIONL. 500S/450E _Chr: mot..£Not 5 _ _ _ SHEETNo: _1

LOGGE:1) _ __ __ STArrrizo:_ 6/ PROPERTY.. Kvikne __ _ _ _ _
Hovr

CASING: 	 3M 	 FINISHILD: 	 2 /10  _ _ ed_gr_u_ve_ _ _
•

conw AX TESTS (CORRECTEOh
SUMMARYLOG

IAOM

8r 2

TO I DESCIOPTION

P > C . Total sul hide

content 5%.
The sulphides occure both
as irregular grains and

as small strin ers and

streaks. The matrix is

ai

85.8 - 86.5 Po impregnated amphibolite
10%.

uartz biotite schist with some

muscovite 


Garnet and am hibole rich bands

	 anz___Jc.ommaft.
	 Around 87.1 ra hite occure in

millimeter broad bands, garnet

porphyroclasts are common in this
area.

Two millimeter broad sul hide


im re nated bands with o and

• G d al
chan e from the am hibolite to

this uartz biotite schist.

90.1

90.1 90.4 Quartz muscovite schist with lens

shaped biotite and garnets.

90.495.5 Am hibolite with arnets. Both
coarse grained and fine grained

t es. The occure in bands with
different width. Amphibole in the

coarse grained bands have a nearly.

random

 ••••• _



A/5 SULFlDMALM

IDIAMC.1;8)DR11.1.nECORD
-

LOCATION:... 500S/450E_____.BEAMNG: W _ - OW: _. 45__NOLE No: 5 - SHEET NO: _ —

LOGGED LIY:RS ____ _ _ - _ _ _ STAIITUD•  26/9 	 PROPEriTy ..„, _ _ ... _Kvikne_____.___--

CASING:, 3 M 	 FINISHED: 211,0
 Hovedgruver_

COIIE SIZE• "
.

TESTS ICORRECTEDI:. -.

SUM
PROMTO DIESCRIPTION

orientation and the rarnetsare

irregularshaped.

In the fine rained t es are
garnetsoften streakedout,

flattened or the have more
or less ball shape,porphyroc1astS.

Graduai change from the schiSt

to this amphiboliticrock.

Sul hide im re nation:




91.6-91.9 Total 5% sul hides.
Mainly Po, but also P .





Cpy present.




92.9593.2 Total 2-3% sulphides.Po.




94.05-94.15 Total 2-3% sulphides.





Both, c

and c y

y, po.More

thano.




QBArtb''te schi tit more'

to oc ure




JULJL




ih bands.
The rock is banded with both mica

rich, garnet-rich amphibolerich and

uartz felds ar rich bands. Garnet
and felds ar or hyroclastsare

common. The aM hiboliticbands
containsome p6 in small quantity.

Amphiboliticrock 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.

99.0 100.7



A/S SULF DMALM

DIAMOND ORILL RECORD

500S/450E
. q

LOCATION:— - - - - ----- .. EEATIING  - W 	 DIP. 145 HOLE NO: 5 ..SHEET NO:_.:— .Kvikne________--
LOGGEO HY. RS 	 ,,__. GTARTLZOL....2 6 /9____ _PEOPERTY__ _ _ __

3M 2/10 _.____ _ _Hovedgruver
CASINGL — FINISHED: _ _ - - — -

COHE SIZE:_i_AX_____ ___ TIZSTS ICORRECTECO:, - _ ,_ _ _ - 	 


SUMMA

11014 T o otscrortioN

Sulphideimpregnation:

.‘

99.8 - 100.0

100.5 - 100.8

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.

k

100.1 108.2

1.08.Y113.0

Quartz biotite schist with some

garnets. Amphiboliticbands are

common. Streaksof Po occure.

Amphiboliticrock with alternation

coarse grained amphibole arnet

rich bands and fine rained
amphibolerich band. Some mica

r.ch (both biotite and muscovite)

bands occure. Some of the arnets

å e attd_aj.
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

I 113.1 123.5

I.

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 SULFIDIvlALM

DIAMO;411 DR1LL RCCORD

LOCAT1ON•  510S/450E 	 DICARING 	 W HOLE NO: 5__-• SHEET No: _

Kvikne _ _

~ MNMHEID:  2 27/916.
114
LOGGEODY. RS
CAS1NG: 	

•••  ••  •••••   • • ••    • •1

• 3M
STARTED:s ass PROPUITY,.. s

_ Hovedgruver s

C0/111: AX _ TESTS 1CORRECTED»... ..... ..


111

IL
IL	
lk	
IL
IL	
lk	

119.1 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

mainl 1 %.

	

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

content5

PROM TO D oc m mo N

and arnet rich bands occurc.

Biotitesmarks a ood lineation.
Porphyroclastsoccure.

Sulphidesoccure at:

115.7 2-3 cm broad band with

streak PCPo.


nt 2- P C >

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

118.4 3 cm broadbandwith
1 'Afflmainly Po 2-3%.

118.8 5 bands with sulphides.

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

have a total sulphide

contentof 5%. Mainly Po

but also P and Cpy.

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



4

!! A/S SULFIDMALM

111 DIAMO;ID oruLLneeorko
. -

1 3M  

pip, _:. 145_ HOLE  No:  5

PROPERTY_

, SHEET•

41 

LOCATION:
 GyArintp:  2 6 / 9 


500S/450E 	. occArimo  	W 


FINISHRDs_  _  21_11),_  ___  _  ...  ___.  - _Hovedgruver __ _CASINO:  —

111

CORE SIZE:„__ _ _ _ _ _ _ TESTS (CORRECTECO: 	AX
SUMM

	 -

PROM TO ourscrurnoo

11.14
120 9. 5 cm broad band with

sul hides. Mainl Po but also

11;
123.5 133.5 Banded am hibolite. Alternation

IL between am hibolitic and biotite
rich bands.

:Uarnets occure here and there.

Some parts of the amphibolite
r--

	 I are nearl massive and here

	 sOme sulphide rains occure.

Sul)hideim re nation at:

11
 

124.3 cm broad band with streaky


Po. Total 1-2%.




126,3 cm broad band with streaky
Po. some PS,I.Total 5%.

	

126.6 10 cm broad band with Po 10%.

	

IF 130,25 20 cm with Po impregnationir Total 5-10%.

- 133 5 139 0
 uartz biotite schistwith arnets.

Partl tectonised. The arnets
occure as porphyroclasts. The

11.4 schist has a banding. Some bands
are biotite rich, some are

11

muscoviterich and some are more

amphiboliticwith amphiboleand

arn

k

some P C resent.
Total sulphidecontent 10%.

i 122,1 10 cm broad band with Po and

py. Total 5 %.



i

I DIAMONO DroLL F1ECORD
_

ild

LoCATION.
LOGGEODY:... I"S _____ _ _ _ sEArnim;„„26 / 9_ .____ _ rnorErtry_ _ _ Kvikne

.
560S/450E 	 „ DICAGING . W 	 DIP: 145 HOLE No:. _r ___ 5 , SHEET 12

CASINGL 3M 	 FINISHap, 2/10 — Hovedgruver _ —

li

CONESIZE:_s_AX 	 _ TESTSICORRECTEDE  -

SUMMARY OG
 

!

i  

A/S SULFIDMAJNI

153,0 154,2

154,2 155,5

155,, 157 0

157,C 157,5

157, 15915

• •••,

I~M TO I DflICRIPTION

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

fine rained 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 amphibole garnet schist.

	 Some amphibole garnet rich

bånds occure.

	 The rock is tectonised and 1
garnets porphyroclasts are

cOmmon.

Banded amphibolitewith garnets.

Gradualchange to the biotite

schist on each side.

Quartz biotite schistwith
garnets.

Amphibolitewith garnets,

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

total 5%.

Tectonisedquartz biotite garnet

schist. Garnets as porphyroclasts..

Amphibolitewith garnetsalternating

with bio ttashir
!.



A/5 SULFIDMALM

1.0CATION, 


OGGFO DY•_,

COI1E

500S/450E
R.S 


 3M
AX_

11) DUILL VICCORD

DIP:HOLE NO:

STAIITIZO:__ 2E_9_____PROPERTY,..
MNMHECO 	 2/10 

TESTS ICORTIECTEOIL

5-SHEET No:
Kvikne

	 Hovedgruver- —

SUMMAR
TO DIESCRIPTION

5 centimeterbroad zone with

mainl Po also some P.
Total sul hide content 10%.

	

159.5 160.5 Tectonisedquartz biotite schist
with garnet porphyroclasts.


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

• ••••  •••

between the amphiboliteand
these mica - rich bands.

The am hibolite is artly nearl  

	 massiveand artl foliated.
Sul hide im reTnationat:

161.3 5 cm broad band with
mainl Po, but also some
P . Total content25%.

162.610 cm broad band, mainly Po.
Total content 30%.

163.4 169.0

i.

Quartz biotite garnet schistwith some
arnet and am hibole rich bands.
Garnetsoccure often as porphyroclasts,
some of them ate flattenedand some
are crushed and make "trains". The
foliatiOnwra s around these or h ro-

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

165.1 1-2 cm broad band with
10-15



A/S SULFIDMALM

DIAMOND CIRILLRECORD

LOCATION: 	 500S/450E 	... BEAMNO._ _W-.-- DIP: —4-5.....HOLE No: 5 ___.._SHEET Nol _1EL.

FINISHE D: 	 2/10 

___26/9Lai.l. PROPERTY„ _. Kvikne________

LOGGEO BTL. RS 	 _ se STARTIZCI:

CASING:._ 	 3M __ 	 Hovedgmver '
AXCORE SIZE:." __....__,..,_,.., _. TESTS (CORRECTED):...... ......„, .._ _. 


SUMMA
PROM TO DOCWITION

Totalsul hide content10%

	

167.7 5 cm hroadbandwith 10%Po.

	

168,2 10 cm broadbandwith

10-15%Po.

169.0184.4 Amphibolitewith somenarrow

zonesof biotiterichmaterial.
The foliationis weak.

The biotiterichbandsleave

a good lineation.

Boundinae structuresare often
seen. The boundenlinemakesan

an el on 900 with the lineation.

Dragfoldsare common. The fold

axesare parallelto iineation.

Sulphidesat:

176.35 cm broadbandwith Po, 25%

177.05 cm broadbandwith Po, 10%

178 810 cm broadbandwith Po, 10%

180 4 End of hole.
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SULFIDMALM
DIAMOND nium. RECORD

•
•

!!
LOCAIION: 	 500S1450E 	 umiNG:  W 	 Dip,  45 	 1-10LENO: 	 5 	SHEET NO:  15

LOGGI-D f3V: 	 RS 	 STA9CED: 26/9 	 PSOPERTY	 Yvikne 


IHove

• CAMNG: 	 3M 	 FINISHED:	 2/10 
 dgruver  

C011E SIZE: 	 AX TESTS (COMIECTED):


III
 11

I



From1IDeserlption	 DEPTHANGLETYPE
	
	10.579

	
	14.675

	
	20.471

	

	40.572
80.4

	

	99.579

	

	100.664
 109.580

	

	110.675

	

	114.578

COREANGLES

	
4.201

	
9560
29.880

	

30.382

	
39.574

	

44.570

	

49.469

	

50.472

	

54.473

	

473

	

64.576

	

69.576

	

70:680

	

75.479

	

79.578

	

84.67780

	

89.578

	

90.578

	

94.575Cmtact

	

	119474-2Q.1.47$


	
	19.278

	
	24.573
	
i35.478	4	690.676

	

	103.371



i
I Als SULFIDMALM

DIAMOND DR1LL RECORD

i LOCATION: 	 5008/450E 	 BEARING:	 W 	 DIP: 	 145 	 HOLENO:....§......._ SHEETNO: 16
LOGGEDBYt 	 RS 	 STARTED.	 26/9 	 PROPERTY	 Kvikne 


I CASING: 	 3M 	 FINISHED.	 2/10 Hovedgruver 

a d CORESIZE: 	 AX 	 TESTS(CORRECTED):

i From I To

II i 


Ilj	
I.	
I 	




I CORE ANGLES DescriptIonDEPTHANGELTYPE



124.582
129581



130.782



134.574.



139.470



140.3
80	—....--145.6 72



149.570



150.675IL155.469




159.675




160.576




165.580




169.570




170.573




174.573




179.200
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Diamond drill hole 4.

300 S -700 E. Dip 45° W

Kvikne.

	

SCALE OBS. S.i 1 1, — 4
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1:250 TRAC. .1)& / - 75-

CHK.

MAP NO.

">4SULFIDMALM
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)1o. 3000. A 1. E 9 gl. 10-71. Sentrurn Trykkore.
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A/S SULF1DMALM

IDIAMOND DRILL RMDRD

1ION1__ _,_ ____350 ELOCAT 100S/
LOGGED DY:___RS
CASING:, 3M


ACORE SME:_a_____X

/110/4TO

5.0
:032.4

„. paAnino  - W 	 OW:...D__HOLE No: 6• SHEET

___GTARmos__211/9__-___PROPERTY_ __Kvikne________
MNMHEW 	 26/9 	 —-- —_ _Hovedgruver___

_,___ _.TESTS ICORRECTEDh_., 

SUMMARY LOG

DIESCRIPTION

Overburden

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

Iimpregnatedamphibolitebetween 32

Iand 36.M.

__.



!I

114
111
14

111

rnom

0

TO

5.0

5.0 17.5

17.5




18.5





18.5




30.5

30.5 32.4

A/S SULFIDfrMLM

OESCRIPTION

Overburden

Quartz-biotiteschist with
or muscminovite and garnets.

he schisthaTs bandin marked

b alternatin uartz/feldsar rich
and mica-richbands.
Good foliationwhich is parallel
to the banding. Biotitemarks a

ood lineation.

Massivequartzitewith no observe-

able structuralelements. The

contacton both sides is parallel

with the handing and the foliation

in the wallrock.

Mica-schistwith quartz-biotite

and muscoviteas the main consti-

tuents.
The foliationis usually very good

sme narrow "zones"and regular,but o

show an irre,ularstructuralpicture

with foldin . The fold st le is
ti ht to isoclinalwith a weak axial
foliation. The.fold axe seems to be
parallelto 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

s a result. Gradualof or hyroclastsa

contactboth to the m sica-chist above
and the amphiboliticrock beneath.

.__

DIAMCJD DRILL. RECORD

1100S/350E n -
LOCATION: ...... WtAillna  DIP: _ 60_ HOLE Noke ..SHEET

Kvikne_____sTARTLIC11.. 24/9 PROPERTY_LOGGED • 	

CAMNG:..  3M 	 MNIGNIID:  25/9 	 Hovedaruver—

_a___XACORE GIZE: STW“C.CIRRCCTIM):.UMMMARY LOG



A/S SULFIDMALM

DIAMC.;;;D oniis RZCORD

LOCATION:„. 110 05/ 35E_ ......... DEAMNO 	 W 	 DIP: _ 60..„ HOLE NO1 . SHEET
. . KeLvikne________ --LOGGED DY:s_PS __ __ __ _ _, GTAUTLIO:_ _24/9_____.rviorEnTY___ .,,,

CASING: 	 3M MNMHED:  25/9  _Hovedzrnver_ _ _
XCORE GIZE:_ Ag__ .......,„,__ — — .., TESTS (CORDECTED):....., __

SUMMARY 1,00,
DEOCRIPTION

Coars.ed,rainedamphiboliticrock
with a weak banding marked 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 suluLtdecontent
1-2%. Gradual change to the amphi-

bolitic rock beneath.

FrIOM TO

32..4 35.0

•Bandedamphiboliticrock 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
grainedamphiboliticbands at the contact
to the coarse grainedamphibolite.
Sulphidesoccur in the upper parts of
this rock streaks.
Poc.,190.

45.5 48.5 Quartz muscoviteschist with lens shaped
biotitewhich marks a lineation.

35.0 45.5

IL
48.5 58.7

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

58.7 End of lole



/1/5 SULF D LA4
OR IL L rir. COR D

11003/350E W GO 41.0CATION:-._ ..,..., ..... ,...,onAllINO . 	 DIVi_____ 110LENou 6 SHEET
RS - . r K—veleirne1LOUGI:13111.1_........_______ .... GTAUVUI);__211/9:____ rnorEnTY_

ensING:„  311 
 — PINIV.IIUD: 25 /9 	 — Hoveduuver
XConkGIZE:1_,___A ____________, TlirViS(CORIW.CTED):.-__ _,_ _ 


CORE ANGLES
rtion ro 04[11CMPTION




DEPTH- ANGLES TYPE




6.0 740 Foliation




8.3 760 ti




10.4 750




14.5 740




19.5 75o




20.5 790




24.5 760.





29.5 700 le




31.4 7110 ti




35.5 750 il




39.6 750





40.5 680 it




43.5 750





49.5 77° ti




51.5 700





55.6 770 et




58.5 80°
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11 11/5 SULFIDMALM

i DIAO:IFI DRILL pECORD

1300S/1150E
- .

III

LOCAT1ON:-, - - - ----- -- - REAHING  - W 


LOGGED DY:_ R.S. ___ pnopERTyAviAne .
HOLE No: 7v....i.,...,b- - - ..SHEET

Hovedzruver3M 	
START1.10:_17 /0_ )..11.1-.11-55)

CAS1NG: FINISHRD•  214 /9 
-- .._

Il CORE SIZE: j21X _ 	.. TESTS (CORRECTED): ,_ _
SUMMARY

PROM VO OILOCRIPTION

ij
0.0 3.0. Overburden.

i 3.0 39.0 uartz, biotite schist artly with

39.0 51.0 Quartz,biotite arnet schist.

IL
51.0  58.2 Sulphidebearing horizons. Mixed

u with uartz biotite schistsand

i
uartzites.

58.2 86.0 uartzbiotitegarnetschist.

86.0 107.0

id 107.0 119.0

Quartzbiotiteschist

Graphitichorizons.

119.0136.0 Quartz biotite schist with some

ra hite bearin bands.

136.0 end of hole

EM-anomalycaused by sulphide-

bearin zones between 51.0 and

58. and ra hitic horizons
between 107.0 119.0.



A ls SULEIDMALM
DIANIOND DEZILL RECORD

liLOCATION: 	 13993/1150E BEARING: 	 W Dn • 45 	 HOLE NO: 	 7 	SHEET NO 2 

LOGGED BY: 	 RS 	 STAWED. 	 17/9 	 PROPERTY	 Kvikne 


1,1 AX 	
HED: . 24/9 Hovedgruver 


TEWM(CORRECTED): 	

CASING: 	 3M 	 FINIS

. CORE SIZE:

SUMMARY LOG -
FromTo I

3.0 Overburden

DoocrIption

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

The rock is banded, this banding is

mainly causedby alternatingmica-rich-,

quartz felspar-richand some amphibole-
rich bands. These bands are seldom
more than 5.cm usuallymillimetersto
a couple of centimeters.
Amphibolitiebands have garnets.

The banding is always parallelwith the
cleavageor schistositywhich is caused

by parallel arangementof mica.
Some of these bands are folded,these





folds are probably dragfolds. 

At some places the quaintzare feldspathicbands 

broken and occure now as lenses or porphyro-
clasts.




39.0
40.8 Quartz,muscovite,biotite, garnet schist. 


I




Muscoviteis the main mica.eictiSe o.ccurs 

as lens-shaped1-2 mm  grains.Garnets as 

small grains often sounded.Light  grey

colour.

14





40.8 
 51.20Quartz biotite garnet schist.Banded 

with a good foliation.Dark bands contain-




ing mainly mica and some garnets,light
bands - quartz and feldspar. 


51.2 51.Sulphide impregnatedhorizon.Mainly Po 

with some Cpy. Total 25-30% sulphides

Cpy<K1%. The sulphidesoccureixu.a. 

matrix of quartz  garnetsand_probably 

amphibQleas 




"Is SULF1DMALM
DIAMOND DRILL RECORD

IFLOCATIOM 	 1300S/1150E 	 mAnvn:	 41 	 DIP: 	 45 	 HOLE NO: 	 7 	SHEET NO:  . 3 
.4
LOGGED BY: RS 	 STAWED• 	 17/9 	 PROPEMY 	 Kvikne 


I CASINO: 	 2M 	 nmsilEb. 24/9 Hovedgruver 

CORE SIZE: 	 AX TESTS (CORRECTED): 	flil

SUMMARYLOG•
II From I To

1 Des~tion

51.7 52. Massivequartzite. Som small grains 


Po.

52.0 52. Quartz biotite garnet schist. Banded
witha goodfoliationandlineation.

52.1 52. Sulphideimpregnatedhorizon. The

sulphidesoccure as irregular grains

in A matrixcfquartzgarnetand
	 amphibole. 


Total 25-30%. Mainly Po, Cpy  present. 


52.4 53.30 Quartz - biotite - garnet schist. 

111	

53.13 54• Quartzitemassive. Sulphidesoccure 

in the marginal areas as irregular 

grains. Mainly Po, but Cpyis  present.


t3 54.5 55. 5 Quartz muscoviteschist with lens shaped
biotite grains. These biotite grains


mark a  goodlineation. Grinkelon the
11•111

foliation plains.  

55.1 55. Sulphideimpregnatedhorizon. Mainly


11.1!	

Po with some Cpy. Total 50% sulphides.


Cpy<Z1%.

The matrix is mainly quartz and  garnets.

1

-.001



led

aj
Îs 3liyg A L M

DIAMOND DRILL DE:CORD

IILOCATIOW 	 13005/1150E 	 mAninio: 	 NR 	 45 	 HOLE NO: 	 7 	SHEET NO: 4 

LOGGED BY: RS 
 STAMED: .17/9 PROPERTY	 Kvikne 


I CAN

CORE SIZE:  ' 	 TESTS (CORECTED):

NN 	 3M 
 FINISHEN 24/9 Hovedgruver 

AX 	

R

11 From ITo I SUMMARYLOG

impregnationin the upper  parts.
Po<1%.

m; 	 57.8 58. Quartz muscoviteschistwith lens-shaped

biotite "grains". Biotitemarking'a 

good lineation. Weak Py impregnation. 


II58.4 60. Quartz-biotiteschist. Good foliation 

and lineation. Foliationmarked by 


IL parallel mica both biotite and muscovite.
Lineationmarked by elongatedbiotite. 


60.0 60.] Quartz-muscoviteschist with garnetsand
lens-shapedbiotite"grains".These
biotite grainsmark a good lineationin 


the foliation. Also crinkelson the 


foliation plan. There small crinkels 

are normaly parallel to the lineation. 


60.1 80. Quartz biotite schist. Garnets occure. 

Bandingbecause of alternatingquartz 


rich bands and mica-riehbands  
Biotitemarks a  goodlineation,  aome 

millimeterbrQAd.araphitrrlahbAndshere

and there. 


80.2 107. Quartz biotite schist Garnetsare lacking. 

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

and also be ause Of.S.OMe.Millimeterhroad 


•  graphite-richbands. In this rock two Q 5 m 

broad trondhjemiti.O.dykesQacurez,...There 

is a  gooddiscordance. The 9orxt.A:tie crQss-
cuttingthe foliationin the schist. There 

is no  good_foliationJaltha trohdhjamita. 


DesmMffim

55.7 57. 5 Massivequartzitewith a weak sulphide



DIAMOND Imiu.FICGORD

11: LOCATION: 1300S11150E 	 DFA11ING:	 4.5 	 IIOLE NO: 	 7 

KviknesHEET

NO: 5
LOGGED 13Y: RS 	 STARITD: 	 17/9 	 PROPERTY

CAS1NG: 	 3M 	 nmsiffo:	 24/9 Hovedgruver 

AX 
CORE SIZE: TESTS (COMECTED): 	

11 From I To

SUMMARYLOG
DoecrIptIon

1 	
A weak foliationseems to be  parallel
to the contact. 


.J These two trondhjemiticdykes occure 


II at 86.0 m and 103.0 m. 


11
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. 




Als 11.H..J r) l'A
DIAMOND otrw,i. nECORD

LOCATION• 	 13003/1150E 

LOGGED BY: RS 

CASING: 	 3M 

CORE SIZE 	 AX 


WAWNG: 	 W 	 on 	 45 	 HOLE NO: 	 7 	 SHEET NO: b
STARIM: 	 17/9 	 PROPERTY	 Kvikne 


Firao.	 24/9Hovedgruver 


l'EIS'ES(COMECTED):

FromI ToI

DEPTH


CORE ANGLES

ANGLES

Dasa

TYPE




10.5
 69




Foliation(Banding)
14.5
 74




II




19.4




70




7
 68




24.4
 71





29.6
 62





30.6
 64





33.5
 65





39.5
 62





40. 
 70





44.6
 71





49.5
 75





.53.5
 76





59.5


60.4


 70





76





64.5
 76





691".5
 75





70.4
 73





74.4 76






•




79.6
 76




.trondhjenite
80.6
 76




 weak foliation
84.5


89.5 


77

75 
 10 3

13


contac-t
Schis 111;1:7-

91.5
 77







	 Good 2o1iation 

94.5
 71





99.6
 73 





d c.IS
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 
 7$
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„..1 DIA,,,,,,, Ditiu. FN:CO RD

I.00A1 ION:

.
1300S11150E 	 RFAIIITIO: 	 W 	 DIP: 	 115 	 I IOLE NO1	 7 	 SHEET NO• 7

	

es RS 	 17/9 	 PFIOPEFITY	 ' Yvikne 
LOOOM BY: STARTED:

i

CASING: 3M 

AX  

FINISI1ED: 24/9 
 Hovedgruver 

COGE SIZE: TESTS (CORRECTED): 	

CORE ANGLES

	

I From I To
I I DoscriptIon

DEPTH ANGLES TYPE 

130.6 81 Foliation(banding)

133.6 77 fl
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Overburden

From I To I

0 2.

schist with some amphibolitic

bands.

28.7 29. Quartz biotite schist with some
millimeterbroad  graphite-rich
"bands.

shaped biotite grains. Amphibolitic

bands occure.

Between 37 and 38 two sulphide
impregnated3-4 cm broad zones.
Mainly Po.
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AJ SUILFIDMALM
DIAMOND DRILL RECORD

BEARING: 	 DIP: 	 9 8HOLE NO: 	 SHEET NO: 


STARTED.	 21/10 	 MOPERTY 	 Kvikne 

CASING: 	 3M FINISHED:	 30/10 Hovedgruver 


• CORE SIZE: AX 	 TESTS (CORRECTED): 	

SUMMAR11 LOG

29.5 43. 5 Quartz muscoviteschist with lens-

	 graphitebands.

Quartz biotite schist

95. End of holeI.
11.

S 90.0 gs.

VLF anomalycausedby sulpbide
impregnatiOnbetwcon 47 and 5.3, 

and  graphitebetween 72 and 90. 


DoscriptIon

J

75S/200E
IF LOCAMON:

LOGGED BY: 	 RS 




AJ SULFIDMALM
DIAMOND DR ILL RECORD

11

LOCAMOK  75S/200E  BEARING:  DIP: 80  HOLE NO: 8  SHEETNO: 2

 LOGGED BY:

RS  STARTED:  21/10  PROPERTY Kvikne  

CASING: 3M FINISHED: 30/10 Hovedgruver 


1CORESIZE:  AX 	 TESTS(CORRECTED):	

IL FmmTo 11
02.3Overburden

Doncription

SUMMARY LOG

2.3 1a.7 Fine grainedamphibolitewith a weak

banding in the upper  parts. Stronger

banding downwards. They are as an
alternatingbetween amphiboleand

feldspar.

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.

The broader feldspathicbands are

boudinent. The boudinlinesare usually 


parallel to the mineral lineation,but

some are nearly normal to the same
lineation.

13.7 28.7
• Quartz biotite murcovj,te.gArnet

There is a  gradualchange from the 


amphiboliteto this  shist The amphihole 


contentdecreaseand the biotite content
increase.

Garnets are not common throughthe whole

schist - seems to occure in certain
u zones.

	 The rock has a  bancling whichis narked 

by alternatingquartz-feldspathic/mica-

rich/ amphibole-rich

The amphibole-richbands are seldom more than

2-3 centimeter.
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LOGGED BY: RS 	 STARTED•	 21/10 	 PROMITY 	 Kvikne

CASING: 	 3M 	 FINISHED: 	 30/10 Hovedgruver 


qL CORE sin:	 AX 	 TESTS (CORRECTED)• 	

SUMMARY LOG
From I To DoocrIption

The rock has a  goodbiotite lineation.
Some of the quartz feldspathicbands

are boudinagedand boudinlinesare

	 parallelto this earliermentioned

biotite lineation.

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

bands occure.

ILLOCAMON: 	 75S/200E 	 BEAnING: 	 DIP: 	 99 	HOLE NO:  8 	SHEET NO:  3

29.533.2 Quartz muscoviteschist with lens-

shaped biotite and  garnetg.Garnets
as  porphyroclasts.The biotitemarks

a  goodlineation.

33.2 33.9
 Banded amphibolitewith a relatively

sharp contactto the quartz muscovite

schist. Some biotite rich bands occure

	 in...this. rock 


33.9 40.2 Quartz biotite schist. Muscoviteis
common in certainzones.

The rock is banded. Partly is this

caused by alternationbesween_zuartz 


feldsPathis...b.anda...and...more...miemrich..hands.,

partly by more amphiboliticbands and

	 partly by the relativequantitybiotite/
muscovitewhich change from place to

place..

Some bands of this schist sequenceare

more- like a quartz inka.comita. achiat. 




From I To ociscis
In this band 3-4 millimeterlens-shaped


biotites occure. 


AJ SULF,DIVIALM
DIAMOND DEZILL RIWORD

i LOCATION: 	 75S/200E 	 BEARING: 	
—

DIP:  90 	HOLE NO:  8 	 SHEET NO. 4

CASING: 	 3M 	 FINISHED•	 30/10 	 Hovedgruver 

AXCORE SIZE: 	 TESTS (CORRECTED): 	

SUMMARY LOG

often one centimeterin diameter. They

are usually lens-shapedand often rotated


by change between amphibole-,feldspar-and

muscoviteschist above and a  gradualchanEe

40.2 43. 5 Quartz muscoviteschist with lens-shaped

biotites and  garnets. The garnetsare


some biotite-richbands
The rock is fine Frained, and the amphiboles
mark a  goodlineation.

to the quartz biotite Earnetschistbeneath.

LOGGED BY: 	 RS 	 STAF1TED:	 21/10 	 PROPERTy Kvikne
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LOOGEDBY: RS 

i

LOCATION 	 75S/200E 	 BEARING:	 -
:

STA(ED: 
21/10DIR
90 	 0LEPrIOPEAN NO:Ty K8 	SHEET NO:vikne

I1
 
5 


CASING: 	 3M
nmsi-co:	 30/10 Hovedgruver 


i
conESIZE: 	 AX

TESTS(CORRECTED):	

SUMMARY LOG

III 	
Fromi To i

	

1 DescrIptIon
45.7 47.  Quartz biotite  garnetschist. Gradual 
II change from the amphibolite. Banding. 

47.0 47. 5 Quartz muscoviteschistwith garnets  

and biotite.  
Garnetsoften occure as one centimeter 
111

 

big porphyroclasts. The biotiteshave  
a lens-shape. Some of the garnets seem
to have  grownacross an earliermica 

foliationpre the "production"of garnet
porphyroclasts. 


47.9) 48. Sulphidein the quartz muscoviteschist.
Impregnatedtype., Mainly Po, 5-10%.
The Po grains have a lens or stringer-

IL
shape, usually2-3 millimeter. Sharp 


• 	 contactto the wallrock which is a 


!  48.2 48. Quartz muscoviteschist.

	 quartz muscoviteschist.

48.3 48. Po impregnatedzone in the quartz

muscoviteschist. Po = 5-10%. The.Po 
grains have a lens Or stringer-shape.

Sharp contactto the wall rock.



48.5 48. Quartz muscoviteschist with garnets
and biotites.

48.8 48. 5 	 Po impregnationin the quartz muscovite

schist. 5-10% Po.

Quartz muscoviteschistwith two 1-2
centimeterPo impragnatedbands.
5-10% Po.
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ILLOCATION. 	 75S/200E 	 BEARING:	 DIR  90 	HOLENO 	 8 	 SHET NO: 6 


LOGGEDBY: RS 	 STARTED:	 21/10 	 lopopuine 	. Kvikne 


CASING: 	 3M  nmsic	 30/10 Hovedgruver 


ILConE AX 	 nws (connEcnto):	 


SUMMARY
From IToI

49.749.

DescrIptIon

Po impregnatedband in the quartz11; muscoviteschist10% Po. Some

massive quartz occure in this band.

11	 49.8 50. 5 Quartz muscoviteschist with lenti-
cular shapedbiotites and porphyro-

II  clasts garnets. 


The biotitesmark a good lineation.


11	50.9 51. Sulphide impregnatedschist. 


Mainly Pol but Cpy is  presentin 


small quantities. 


Total sulphidecontent 25%. The 


IL differentgrains are elongatedor 

flattened,have a lenticularshape. 

Orientatedparallelto the foliation.

IL 51.6 51. Quartz muscoviteschist with biotiteA

lens-forme4. 


IL51.8 52. 0 Po impregnationin the quartz musco-
viteschist.20%Po.

52.1 52. Quartz muscoviteschist with .1ens-

111 formed.ki(2tite.grains. This_shist

changes graduallyto a quartzb.iotite

	 schist.-increasingbiotite content 

markesthischange.

1152.5 60. 	 Quartz biotite schist with a change-

able  1111,WOOMitamitents 
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LOCA~ 	 75S/200E 	 HAMNG:  DIR  90 	 NOLE NO:  8 	 SHEET NO: 7
LOGGED BY: RS 	 STATITED: 21/10 	 PROPEMN 	 Kvikne 


COTIE SIZE: 	 AX 	 TESTS (CORRECTED): 	

CASING: 	 3M 	 nmsliEft  30/10 Hovedgruver 


SUMMARYLOG
From I To I Description

The rock has a  goodfoliationand 


lineation. 

sS

Small isoclinalfolds occure and 


11	 the rock has cataclasticstructure
which occure in bands. Porphyro-

114 
clasts are common in these bands. 


Fold axes are para11..:1to the 

lineation. 


Ir 	
60.7 61. Amphiboliticrock with  goodfolia-

tion on the margins more massive 


with very weak  planarstructures 


114
in the centralparts. 

a 
Grdual changefromthe quartz

biotite schist above to thio 


 htbond.e_rbek 


Irregularfeldspathicveins occure
in the central parts 


Somewithbig (cm)garnets fåads.par
quartz and biotite. The ZOne.i 	

tectonizedwiththe.garnats..as 

porphylaats, 


Massivequartzite.  

Somewithbig_garnets, feldspar  
quartz. The  garnetsare develope.d

as PorPhYr.Q.C.1.asts. 


Fine grainedbanded quartz biotite

schist. Foliationand lineQtim 


are well developed. Isoclinal 


folds with axes  parallelto.the 

lineation. Strong.cataclastic 

deve1opment in some zones 


11
II,

I


I

61.6 61.





lb61.8	62.2



I62.1	62.5




62.372.
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LOCATION: 	 755/200E 	 BEARING: 	

—
DIR 	 90 	HOLE NO:  8 	 SHEET NO: 8 


LOGGED BY: RS 	 STABTED:	 21/10 	 MOPERTY 	 Kvikne 


t

CASING: 3M. 	 FINISHED:	 30/10 Hovedgruver 

conE SIZE: AX 
 TESTS (CORECTED): 	FI




SUMMARYLOG	
Il From I To

I I
DoscrIptIon

72.0 91. The same quartz biotite as above, 


II ' but some  graphite-richbands here. 

Is

1h91.0 95. Quartz biotite schist 


95. End of hole.
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I
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