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Sammendrag

Drilling of one deep hole in the southern sectors of the Knaben II-depositeshows a splitted ore-zone
consisting of about 10 m of bleachedgneiss grading 0.08 - 0.07%MoS2, inside a 20 m sequence.

A reconnaissance survey along the western margin of the monzonite batholite east of Knaben with respect
to Sn has given negative results.

Since 1) the regional investigations in 1979-80 seem to show that the molybeniteoccurrencesin the region
are small and uneconomic,2) the KnabenII-deposite dissipates at depth and 3) no other mineralizations of
economic intereat is likely to occur,we proposeto close down the explorationin the area.
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THE KNABEN PROJECT1981.

1. INTRODUCTION

A/S Sydvaranger'sgeologistØyvindOveinhas been in the chargeof the

investigationin Knaben in 1981,assistedby the geologistTormodLid Larsen.

The purposesfor the fieldseasonwere

Drillingof one hole in the southernsectorsof the Knaben II -

deposite.

Reconnaissancemappingand solidrock geochemistryin the border zone

along the monzonite- batholiteeast of Knaben.

2. DRILLING


The drillholeis situatedin the previousdrillsection9, about 1.2 km south

of the outcroppingof the KnabenII - deposite (Block-diagramfig. 1246-02).

The reasonfor drillingat this localitywas the idea that previousholes in

the sectionis drilledtoo far west to hit the richestore. The interpretation

of the upper limitof the ore body show that it is possible (Block-diagram).

2.1. Performance

The drillingwhichwas carriedout by the companyTerranorA/S,

Trondheim,commencedJune 29. At July 9. 225 m was reached,and here

troublestartedby loss of water. After cementing,drillingcontinued

July 11 to 231 m where waterlossoccuredanew. After cementingand

repeatedcementingthe drillrod fastenedJuly 25. - in homogeneous

unfracturedgneiss.

The drillersworkedfor 2-3 weeks to loosenthe rod, but did not succed,

and a new hole was sited, half a meter from the first. After a lot

of problems,partlyaccidential,the orezonewas spud early November.

2.2 Results

The core is describedat facingpage and in log Appendix1.

To a depth of 90 m the rocksare comprisedof graniticgneissesin

alterationwith finegrainedbiotitegneisses.Iron sulfidesand traces

of moly are typical. As shown in map page 3 this is the gneiss-zone

that has been targetfor the extenciveexplorationnorth of Knaben.
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The smalldepositsKnabenI and Kvina are locatedto this zone in
additionsto a lot of smalloccurences.

90-235m. Pink graniticgneissesdominate. Scatteredgrainsof moly can
be showndown to about 140 m, with a richerzone at the depth of 135-136m,
correspondingto previousrecognizedmineralization(Blockdiagram).
Here the Mo-mineralizationessentiallyis connectedto two quartz-rich
intervalsof 2-3 cm thickness.

235-310. Pink graniticgneissesdominateand alterate with narrowzones
(0.2- 1.0 m) of heterogeneousgneisses - augengneisseswith Bi-rich
strikesin mm scale. Scatteredgrainsof moly are recognized.

In the interval304.0-311.5 bleachedgneissesoccur,but molymineralization
is only observedin 1-3 mm streaksbetween304.0 and 304.4,and as weak
dissaminationbetween306.9-307.1. This bleachedand weaklymineralized
zone correspondsto previousrecognizedmineralization.(Blockdiagram)

310-463m (T.D.) Pink graniticgneiss. The main ore-zoneoccursbetween
399 and 419 m, splittedby two zones of non-mineralized,ordinarypink
gneiss. In the weaklymineralizedzones,moly,cpyand py occur
dissaminatedin a bleachedor partlybleachedgraniticgneiss.
Furtherdown there is a partlybleachedzone between429-435,very weak
in moly.

2.3. Conclusiveremarks.

Lookingat the section9 in the block diagram the mineralizedzones in
the previousholes in the section is spudby the new hole. In the portion
where the hole is sited the "centralpart" of the Knaben II - linse
must be spud.

The resultsthereforeconfirm the generellidea that the Knaben II -
mineralizationweakensat depth.

3. RECONNAISSANCE INVESTIGATIONALONG THE MONZONITE-BATHOLITE-MARGIN
EAST OF KNABEN.

In 1980 streamsedimentswere sampledadjacentto the south-westernborder of
the monzonite-batholite (map 1246-1). OxalicAcid Leachatesof the samples
were analysedby Emission Spec. and showedweak Sn-anomalies.

The southwesternand westernmarginof the batholiteand the borderinggneisses
are surveyedand sampledby TormodLid Larsen in 1981.
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A selectionof 22 samplesare analysedby Emissionspec. at SkylineLabs.
(Table1, Appendix) Map 1246-1 shows the geologyand samplingpointsalong
the border.

3.1. The_geology.

The monzoniteis a youngerintrusiverock,partlyshowingchilledmargins
adjacentto the gneisses. The rock is coarsegrainedand contains70-80%
microclineand plagioclase,10-15 % quartzand about 10 % hornblendeand
biotite. Titaniteand ilmeniteare usualaccessiories.

Graphicgranitesand pegmatitesare associatedwith the monzonite. Graphic
graniteoccur as irregularbodies and dikes intrudedin the gneisses,while
the pegmatitesare 10-20cm thickdikes,both as offset-dikesfrom the
monzoniteand as dikes in the monzoniteitself. Microclineis the

dominatingfeldsparin this rocks.

Hydrothermalalterationsare not observedalong the monzonite-margin.

3.2. Analyses

Table I in the appendixshows the resultsfrom the Emission-spec.analyses
in the differentrocksalong the monzonite-border. (Sample-locations
map 1246-1). The contentof Sn and most of the other interestingelements
are very low. Ba and Ti in the monzonite-samples (C-samples) is in the
range 0.2-0.5% for Ba and 0.3-0.7% for Ti. No spesificBa-mineralcan
be identifiedin thin-sections.

3.3. Conclusion.

The reconnaissancemappingand hard rock geochemistryalong the monzonite
marginhas confirmedthe lack of Sn-mineralizationand other interesting
mineralizations.

4. CONCLUSIONAND FINAL COMMENTS.

The 1981-drillholeon the Knaben-depositeshowsthat the orezoneis splitted.
About 10 m mineralizedbleachedgneissgrading0.06-0.07% Mo S2 occurs
insidea 20 m sequence. This is a .newindicationthat the orezonedissipates
at depth.

When the KnabenMine was closeddown in 1972,proven ore reserveswere
estimatedto about 5 mill. tonnsgrading0.15 % Mo S2. The new drillholeis
sited in the continuationof the area for calculatedreserves,and shows still
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lowercontent. The logicalconsequenseis thereforeto close down the

investigationof The KnabenMine deposite.

The regionalinvestigationduring the years 1979-1981 and data from previous

investigationsby othercompaniesand NGU, have shown that the known molybden-
mineralizationin the regionare minor - and ineconomic occurrences.

Geochemicalsampling,coveringabout 250 km2 for reconnaissancedata and

about600 km2 in selectedareas,has revealed only minor showing.

Mineralizationof economicinterestin the region is thereforenot probable,

and our finalconclusionmust be that the explorationin the Knaben area is

broughtto an end.

Stabekk,16.4.1982


øyvindGvein
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5. PREVIOUSREPORTSIN THE JOINT VENTURE PROGRAM

BETWEEN A/S SYDVARANGER AND UNIONMINERALS NORGE

The resultsfrom previousinvestigationsin the regionby other

companiesand A/S Sydvarangerare summedup in the followingreports:

GVEIN,ø.; MøRK,K.; SVERDRUP.T.L. (1979).

The molybdenite-provinceof south-westernNorway.

This is a compilation of availabledata in 1979.

GVEIN,ø; RUI, I.J. (1980).

Reportfrom the field-season1979 and a compilation

of resultsfrom previousdrillingand explorationwork.

(Reportno. 1077)

GVEIN,ø. (1981).

The KnabenArea. Reportfrom the fieldseason 1980 and

a compilationof resultsfrom Elkem's and N.G.U.'s

explorationwork in the region.
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Table1. Emissionspec.-analysesof rock-samplesfrom
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TABLE 1.

EMISSIONSPEC.-ANALYSESOF ROCK-SAMPLES

FROM THE AREA ALONG THE MONZONITE-MARGIN.

	

,TOPNO. NJO 005
PAGEi

ITEM NO.SAMPLE NO.
I = A-1 &Assavc sdaiss




2 = A01




3 = A02.




4 = A03




5 = A04




6 = A05




2 = A06




get 69- 2
8 = A07

AP- V 4p,r AP:‘

ITEM i 2 3 4 5 6 7 8

ELEMENT






Fe 1.5% 1.5% 1.5% 1% 0.7% 1.5% 2% 1.5%
Ca 0.5% 0.7% 0.5% 0.3% 0.1% 0.7% 0.7% 0.5%
Mg 0.1% 0.2% 0.2% 0.15% 0.2% 0.2% 0.5% 0.2%

Ag <i <1 <1 <1 <i <I <I <1
As <200 <200 <200 <200 <200 <200 <200 <200
B <10 <10 <10 <1.0 <10 <10 <10 <10
Bo 300 700 300 300 2000 300 500 300

Be 3 2 2 3 <2 2 2 2
Bi <10 <10 <10 <10 <10 <10 <10 <10
Cd <50 <50 <50 <50 <50 <50 <50 <50
Co <5 <5 <5 <5 <5 <5 <5 <5

Cr <10 <10 <10 <10 <10 <10 <10 <10
Cu 10 5 3 2 2 5 2 2
Go 30 30 20 30 1.0 20 20 30
Ge <20 <20 <20 <20 <20 <20 <20 <20

La 50 100 50 50 30 30 50 30
Mn 200 300 500 200 300 200 500 200
Mo <2 <2 <2 <2 <2 <2 <2 <2
Nb <20 <20 <20 20 <20 <20 <20 <20

Ni 5 5 5 5 5 5 5 <5
Pb 200 50 30 50 30 50 30 50
Sb <100 <100 <100 <100 <100 <100 <100 <100
Sc <10 <10 <10 <10 <10 <10 <10 <10

Sn <10 <10 <10 <10 <10 <10 <10 <10
Sr 100 100 100 100 200 100 100 100
TI 1000 i500 1000 500 300 1000 1500 1000
V 10 20 <10 10 10 15 10 15

W <50 <50 <50 <50 <50 <50 <50 <50
Y 30 15 50 15 <10 <10 <10 <10
Zn

Zr

<200
70

<200
200

<200
100

<200
100

<200
20

<200
150

<200
200

<200
200

SKYLINE LABS, INC.
SPECIALISTS IN EXPLORATIONGEOCHEMISTRY

å



JOB NO, NJQ 005
PAGE 2

ITEM NO. SAMPLE NO.
9 = A09 ditwortc4elan4
10 = B01 4awmat. enownt
11 = B03 •
12 = B04
13 B05
14 Cgi fl.d%.q lTJ
15 = CO2

= CO3
4-17 8-1 8-5 3-41 a-s16e_i e-2 C-5

ITEM 9 10 11 12 13 14 15 16

ELEMENT






Fe 1% 0./X 0.1% 5% 2% 5% 5% 3%
Ca 0.7% 0.3% 0.5% 0.12 0.5% 2% 1% ix
Mg 0.2% 0.03% 0.052 0.152 0.2% 1% 1.52 0.7%

Ag <1 <1 <1 <1 <1 <1 <1 <1
As <200 <200 <200 <200 <200 <200 <200 <200
B <10 <10 <10 10 <10 <10 10 <10
Ba 700 100 50 700 700 2000 1500 2000

Be 3 2 2 <2 <2 2 3 3
Bi <10 <1.0 <10 <10 <10 <10 <10 (10
Cd <50 <50 <50 <50 <50 <50 <50 <50
Co <5 <5 <5 <5 <5 <5 <5 <5.

Cr <10 <1.0 <10 <10 <10 <10 <10 (10
Cu <2 2 3 2 10 5 5 5
Ga 20 20 15 20 15 30 20 20
Ge <20 <20 <20 <20 <20 <20 <20 (20

Lo 20 20 20 20 30 70 150 70
Mn 500 30 50 1000 200 1000 £000 1000
Mo <2 <2 <2 2 <2 <2 <2 <2
Nb <20 <20 <20 20 <20 20 20 20

Ni <5 <5 <5 <5 <5 10 <5 <5
Pb 20 70 30 30 30 30 20 20
Sh <100 <100 <100 <100 <100 <100 <100 <100
Sc <10 <10 <10 <10 <10 1.0 20 10

Sn <10 <i0 <10 <10 <10 <10 . <10 <10
Sr 200 100 100 100 100 1000 500 500
Ti 1500 100 100 5000 1000 7000 5000 7000
V 10 <10 <10 70 10 50 50 50

W <50 <50 <50 <50 <50 <50 <50 (50
Y <10 <10 <10 <10 <i0 50 70 50
Zn <200 <200 <200 200 <200 <200 <200 <200
Zr 100 <20 20 <20' 30 500 300 500

SKYLINE LABS, INC.
IIPECIALISTS IN EXPLORATIONGEOCHEMISTRY



JOB NO. NJO 005
PAGE 3

ITEM NO. SAMPLE NO.
17 = c04 m.se.swa
18 = CO5
19 = CO7• w
20 = CO9
21 = D02 Finvlsoostya
22 = DO4

C-41
 CC C-7
ITEM 17 18 19 20 21 22

ELEMENT





Fe 5% 3% 32 3% 5% 5%
Co 2% i% 1.5% i% 115% 20%
Mg 0.7% 0.7% 1.5% 0.7% 0.5% 20%

Ag <1 <1 <1 <1 <1 <1
As <200 <200 <200 <200 <200 <200
B <10 <10 <10 <10 <10 10
Bo 2000 2000 2000 5000 1000 50

Be 3 2 <2 2 <2 <2
B1 <10 <10 <10 <10 <10 <10
Cd <50 <50 <50 <50 <50 <50
Co <5 <5 <5 <5 <5 50

Cr <10 <10 <10 <10 <10 5000
Cu 5 /5 7 3 30 10
Go 20 20 20 20 30 <10
Ge <20 <20 <20 <20 <20 <20

Lo 100 100 100 100 20 <20
Mn 5000 500 700 1000 1000 2000
Mo <2 <2 <2 <2 2 <2
Nb 20 20 20 30 20 <20

N1 <5 <5 <5 <5 10 200
Pb 20 30 50 20 20 <10
Sb <100 <100 <100 <100 <100 <100
Sc 10 <10 <10 <10 20 70

Sn <10 <10 <10 <10 <10 <10
Sr 700 700 700 500 200 100
Ti 3000 5000 7000 5000 5000 2000
V 20 50 50 <10 10 200

W <50 <50 ' <50 <50 <50 <50
Y 50 15 30 50 20 <10
Zn <200 <200 <200 <200 <200 <200

•Zr 500 500 300 500 500 20

SKYLINE LABS, INC.
SPECIALISTSIN EXPLORATIONOEOCHEMIETRY



DIAMANTBORING 	 KNABEN 	 1981.

Kjerneobservasjamer.

Borhullnr. 	 9.4 Profd 	 9. (mine-map)

Koordinator: Y 	 X 	
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i reming 	 Vertical 


med hebing 	

Borhulletslengde 463 m.

Boretmeter

0 - 2.5Soil

Bergart Miweir44.4iighr Bergat
øbwwg prøve

Joints oliatio

2.5 - 6.8 Pink graniticgneiss 2-3 % Bi,
Bleacedwhere sulfidesoccur.
F.sp. - grains 5-10 mm.
3.25 m tracemoly.
4-6 m Disseminatedpy
4.9 - 5 m Disseminatedpy, cpy, tracemoly.
6.6Joint 63

a
38)

6.8 -10.0 Bi-richgneisswith layersof Bi-schist,
with disseminatedpy and cpy.
Tracemoly at 6.85.
9.85Joint 88

10.0 -15.7 Weaklybleachedgraniticgneisswith layers
of Bi-richgneiss. Py-imp.
12.65-12.8 Aplite.

37

	

15.7 -15.9 Aplite

	

15.9 -21.4 Pink granitegneiss,fractured.
Calcitecoatingand py. on jointplanes.
Sementedin this interval.

	

21.4 -21.9Aplite gneisswith disseminatedpy.

	

21.9 -22.05Biotite-gneiss. -

	

22.05-22.2Pink graniticgneiss

22.2 -22.85 Aplitegneiss,with mm-bandscontaining
py, cpy and moly.

	

22.85-23.6Pink graniticgneiss.

36

a) 400 grad.compass.
1000-9-74. F'S0030. A 4. H. C.
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Botet meter Bergart
1111MIPt

Joints oliatio

Bergart

powe

23.6 - 24.6 Apliticgneisswith disseminatedpy.

II24.6 -38.0 Weaklybleachedgraniticgneisswith a few
5 cm thick layersof biotiteshists.
Py-dissemination,weaker downwards.Traces
moly and cpy.

33.6


36.7

-34.2

-38

Joint

11

96


86

Il 38.0 -41.85 Graniticgneisswith Bi.
Tracesmoly at 38.0.

41.85-46.4 Bi and hbl. rich gneisses.Partlypy-minera-
lization.Tracemoly 42.75.

me46.4 -51.15 Pinkgraniticgneisswith biotiterichzones.I Partlypy.diss.

51.15-89.6 Pink graniticgneiss.

60-67 Scatteredpy. A few grainsof moly
66.0 -66.5.

71.9 Tracemoly. 31

80-85 Scatteredpy. Tracemoly at 84.35.

85-89.6Scatteredpy. Tracemoly 88.0 -88.6.

	

89.6 -91.0Bi-rich apliticgneiss.Scatteredpy.
Tracemoly at 90.0.

91.0 -92.2 Pink graniticgneiss

	

II92.2 -92.5Py. disseminatedpartlyclay-alteredgneiss.

11

92.5-120.0 Pink graniticgneiss.
Scatteredpy. Tracesmoly 100.8,108.5-109.6,
at 110.0,111.75and 114-115.

	

II 120.0-135.1Pink graniticgneiss.Pegmatiticzones
122.3-123.8and 124.6-124.9.
Scatteredpy. Tracesmoly.
132.45-132.65aplite.

	

135.1-135.315 cm of bleachedgneissgranitewith a 2-3 cm
quartzrichstrandon each side,enrichedin
moly and minor cpy. The gneissis impregnated
by moly and cpy.

32

II135.3-135.6 Weaklybleachedgraniticgneiss.

11:130-944. FS 0031. A 4. H. C.

fl
31

35
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228-229Jointscoatedwithcalcitenear paral- 95
lell to the core,andat an angle of 308. Not 30
fractured.

232.3 to 233.2 Two jointsparallellto the
core. Not fractured,but we would agree in
waterlosshere.

233.2-235Homogeneousand solid gneiss.Here
the drillrodfastened.

We continuefrom 235 in the seconddrill-hole
sited0,5 m from the first.

95

BerPn

Bleachedgneissand aplite impregnatedby cpy
and moly.

Graduallypink graniticgneiss.

Aplitewithoutsulfides.
(The interval135-136showsby analyses
0.40 % Mo and 0.07 2 Cu).

Pink graniticgneiss,minor amountsof py.

Apliticgneiss.

Pink graniticgneiss,occasionallywith
10-30cm thickaplitezones.

Apliticgneiss.

Pink graniticgneiss.

224-225Joint,almostparallellto the core.
(Lossof water,may be in connectionwith this
joint).

261.75-261.9 Clayeyalteredgneiss.

262.75-262.85Cave.

Bevetemem

1135.6-135.8
11135.8-137.5


11137.5-137.7
11137.7-163.4

163.4-165.0

11165.0-214.15

11214.15-216.9

11
216.9-235

1000-9-74. FS 0031. A 4. H. C.

24wmm
Miti~ nalganxmment Pllave

Joints oliation

40

38

95

Pink graniticgneissalternatingwith 20-30 cm
thick layersof heterogeneousgneisscomprised 40

of augengneissbandedby Bi-richzones in mm
scale.

Bi-containingamfibolite.

Pink graniticgneiss.
246.5-247.6Threejointsnear parallellto the 95
core-axes.

Pink graniticgneiss in alternationwith heter
ogeneousbandedgneissas mentionedabove.Py
and tracesof cpy are usual in the heterogene-
ous gneiss. Tracesof moly at 267.5,267.9
and 276.8-276.9.

40

42

235.0 -244.1

144.1 -2451[45.3 -258.0

1158.0 -278.0
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Horetmeter Bergart xxitiva xiiikt riatBergart
zoorilldc prøve

Joints Foliatio

11304.9
Tracesmoly 306.9-307.1.

307.1-310.5 Weaklybleachedgraniticgneiss.

11310.5 -311.5 Bleachedgraniticgneiss,with disseminated
py and tracesof moly.

11311.5-353.5 Pink graniticgneiss.

11353.5-353.7 Amfibolite.the host rock is bleached5 cm at

II
each side of the amfibolite.

11

353.7-399.0	 Pink graniticgneiss.,


399.0-401.0 Weaklybleachedgraniticgneiss,weak dissa-
minationof moly and cpy.

11401.0-402.7 As above.

I
402.7 -405.95 Pink graniticgneiss.

405.95-407.2 Gray apliteweak in moly and cpy.

11407.2-409.0 Weaklybleachedgraniticgneissweak in moly
and cpy.

409.0-410.7 Bleachedgraniticgneiss11
weak moly/cpy.

410.7-417.6 Pink graniticgneiss.No mineralization.11417.6-419.1 Weaklybleachedgraniticgneiss,weak in moly
and cpy.

.

11419.1-429.0 Pink graniticgneiss.No mineralization.

1 000-9•74. FS 00.31. A 4. 14. C.

277.0 -278.8 Fracturedrocks,partlyclayey.


li
This zone is cemented.

11278.0-299.0 Pink graniticgneiss.

li
Pyriteoccursscatteredapart from richer
disseminationin a few 10-20cm thick inter-
vals.

il Tracesof moly at 282.2,284.3,287.85,294.15

299.0-304.0 Pink graniticgneissalternatingwith 0.5-1.0 40
m thick layersof heterogeneousbanded gneiss.II304.0-304.9 Bandedgneiss- bleached.
Disseminationpy. Mblystreaksof magnitude

II
1-3mm in the interval304.0-304.37.
Tracesmoly at 304.5.

-307.1 Bleachedgraniticgneisswith disseminatedpy.

He Cu
9:156 - 6764-

0.03 0.02

0.01 0.05

0.04 0.02

0.08 0.03


0.04 0.17



Ark 5 
 Bh. nr. 	 9.4 9Profil. 


Boret meter Bergart Bagmt
prøve

11429.0

11432.5
435.0




bto Cu

-432.5 Bleachedgraniticgneiss,almostwithoutmoly,
a littlecpy.

0.01 0.12

-435.0 As above. 0.01 0.17

-463.0 Pink graniticgneiss.
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(03,09)

Knaben
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Surtevatnet




Monzonite





Graniticgneiss





Amfibolite





SompGnglocalitiesfor





ancdysed rockchipscdong 1:50000

Somples A: Grandic gneiss themonzonitebordereast of Knoben





T.L.L.

 Graphicgranite





 Monzonite





 Amfibolite
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