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‘tin

THE KNABEN-i5DZIfl

1WIRUYHTION.

Sydv=iiger's geologiststedn nniNni•~togetti-sr-wi2,1514 students-.:
have 1 en in the Knaben ieÅd.ttSssnnier. Eni ard!::thestudent.!;.*:,
ended their work about lst vf August.•neophysicizt.Lognhas
ivisitei•the field for a week. Be-bas measured the Magnetical.
riations in the field and introducedmag. equipment to the ane:,studeutteam.0Imore.hasv-isitedthe-fleid :durimg:shmedays at tJs2-•
end of June.

The drilling should-kk:aeStarted about lst of July, but the corr
tractorhad a rigcollapsetriLdSnot?eommendekare 25th of
August. The scheduled long hole in'the-KnabenI14.eposit was
suspendedbecause of repeatedfalling downs and waterloss inthe:
hole.

•,

«4

Nr.

S.
5000.

5-74.

11

At the end of August we received a report from the company Elkem-
Spigerverketconcerning their molybdenumexplorationin the regien
during the years 1965 and 1966. The company have concentrated
their work west of the main molybdenum zone in .Knat,n,and investi-
gated some areas by blast-sampleain profiles. Further they have
studieda•lot of deposits in the region. Some maps and concinsive
remarks are given in this report.

The proposes for the field seasonwere:

Structuralmapping in the Knaben II-Kvina-Minearea.
Reconnaissancemapping in anamaleousstreamsedimerlit-areas.
Map the Flottorpzone- SE of the Knaben field.
Evaluatemag. measurements as an explorationmethodein the ar-Ja.
Streamsedimentsamplingin areas SE and,V of the Knaben

- Drilling of one 600 m hole in the southern sectors of the
Knaben II-orebodyand some short holes in the Bragold field 1.kr)›..
SW of the Knaben II-mine.

)2(1
Concerningthe FlottorpfietO,'the.farmersin the neighbourhoolY
have claimedaround the ancient workings. According to an agreefl
between the farmers and-a private investigatorthis rights are,-
leased out for an unspecifiedperiod. No mapping is therefore
carried out in the Flottorpfieldthis year by us.

la
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SWENW 3

2. GEOLOGY.

Rui and Gvein have been searchingfor structuralelements in the
Knaben field, but apart from planar structures,without success.

A regional extention of the gneisses is, however, outlined by some
finegrainedgneiss-horizonsas markerhorizons.Such a marker-
horizon is chosen as the western border for the zone includingthe
Knaben I - Kvina Mine area. This zone is characterizedby rusty
(iron sulphide bearing) gneisses and remnants of amfiboliteand
finegrainedgray gneisses. The ordinarypink gneiss-graniteis
alternatingwith the other rocks in the zone. West of this zone
there are still some rusty gneiss-zonesin pink gneiss-granite,
but the markerhorizon is chosen as a border to make the relation
between the Knaben I - Kvina area and the Knaben II-area clear.

The main strike of the gneisses is confirmedby a 10 m thick fine-
grained gneiss longer east (seemap facing page).

A displacementalong the Knabeåni fault is'shown to be 150-200m.

2.1 Reconnaissancemapoin in anomalousstreamsedimentareas.

The conclusionsafter the mapping in the anomaleousareas are
given in p. 4. In the northern area - B - minor amounts of

MoS2/quartzveinscorrespondingto the anomaleousvalues, are found
in connectionwi•h the gneiss-zonestriking across the Knaben I -
Kvina areas.

In area A west of the Kvina Mine a lot of small occurencesof MoS2
are known. Map p. 5 shows the anomal Mo figures in relation to

the mineralization.The mineralizationis connectedto two eastern
zones correspondingto the Bragold zone (our one drillingtargetin
1980), and a western zone. Sparingmineralizationon quartzveins
in 1-3 m strands of gangfjell occur. (See fig.).

Irn 2,5rn 2m 6 rn 1,2m 2m...,. + 4 + +4 \\\ \\ \ + I. + + + f + f + .1.+ \ \`‘...». 4. + + + ‘' \\ \\\ 4-t + 4 f t + + 4.+ + '\+
MoSrimp.

in red gneiss granite

+ 4 + t

1 \\1"Gangfjelr with weak imp. of MoS2

1+++1 Red gneiSs granite.

Strands of gangfjell in red gneissgranite.



SIPUNR. C

In tIy casten:.sone }22; has anaL7ser,s=ples frcm b st-hole

pr aPd • =strated contents of 0,01 - 0,05

In thyre are a 2ot of ead anomaleous values. V:oS2 is

not feund in eutcrops apart from a few small prospecting pits.

The evunLurden in the arca is however icetransported from north

andt'a3scolfld-t least-bc a part of the explanation for the anoma-

1ccus vajues.

In th arca acent to thc niver Kvina small amounts of

Pv:: ancient prosTecting pits:

2.2 CL Jer the in the mil, Erea.

12 rodk chilpsnf gnHs' ranitc, u,an7rfjelland aplite from The

KnaIyn and Thd .gcc..1d arca are ar-:alysedat SNyline Labs,


Colcradu, for the main clicents, Nb and Th and the THssion spec.

pae;y::ccf 31 tracc-cfl nts.

The s--:.plessre listed in tah1e 1, the results in table 2, the

table » and tbe E . spec. anal-oes in table h.

T ahle 1.

.4,

No.

2

3

4

G

12

1 .5

24

15

16

18


29

	

Ana2.-es-rock ohio sa Hes frem Knaben.

hooallty

Ganuj cli 0,2 mfrcm thc-feetwall -:nKnab n

P.ink rute 0,3 m frcm tho torder
" " 2 m T, il IT II

Grey .2plitefrem the Khaben II-quarry.

Gafl: 4-5 M the fcetwall in n

II 7-8 1-2
u II II ii II

	

10-A2m ,1 II u ll

Ned aplite, bl8ck in the Knaben II-quarry.

Pink neissrran:Ite,ph. IDragold 20,3 m

Ap1it:c phase, ,, 23,5 m

G.';.:Njc11, it ;I 29,1 m

Grey aplite, II 29,7

II-guarry.

II II

u II

II II

il
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TABLE NO. 2

Sample no.

Type

2


G.fj.

,,3

Gr.

4

Gr.

6

Apl.

12


G.fj.

13


G.fj.

14


G.fj.

15


Apl.

16

Gr.

17


Apl.

18


G.fj.

19


Apl.

SiO2 % 74,3 69,0 68,7 77,6 77,1 76,1 73,8 72,9 69,9 76,8 74,9 75,6

suA1203 w 11,7 14,8 15,3 11,8 11,2 12,3 12,8 12,9 .114,9 12,2 13,1 13,0

Fe203 % 0,91 1,10 1,30 0,13 0,73 0,56 6,47 0,99 1,40 0,20 0,49 0,36

Fe0 % 0,73 1,40 1,60 0,42 0,89 1,90 0,99 0,7a 1,40 0,33 0,85 0,45

Mg0 % 0,22 0,57 0,68 0,06 0,27 0,28 0,25 0,21 2,56 0,06 0,27 0,08

Mn0- • % 0,01 0,03 0,03 0,01 0,02 0,02 0,02 0,03 0,03 0,01 0,02 0,01

Ca0 % 0,74 1,80 1,90 0,73 0,90 0,91 0,96 0,93 1,70 0,85 1,20 0,86

Na20 % 2,6 3,8 4,0 2,6 2,7 2,9 3,0 2,6 4,0 3,0 3,4 3,2

K20 % 5,6 5,1 5,1 5,9 4,8 5,5 5,8 6,8 5,0 5,3 5,2 6,2

P205 % 0,04 0,04 0,06 (0,02 0,02 0,02 40,02 0,02 0,05 <0,02 0,02 <0,02

F % 0,05 0,11 0,14 0,04 0,06 0,06 0,06 0,05 0,10 0,02 0,05 0,03

I.0.I. % 0,7 0,3 0,2 0,3 0,3 0,4 0,5 0,6 0,2 0,1 0,3 2,2

Rb p.p.m. 335 345 350 320 345 405 385 390 320 275 275 300

Th n < 50 < 50 < 50 < 50 85 < 50 < 50 < 50 85 < 50 75 80

mo " 2000 30 20 300 1500 3000 200 20 10 20 70 50

Cu n 700 15 20 150 200 . 500 500 15 20 500 300 100



I
11,A gir trn 74,1J

ktiv,ilo...)
,

w - norm.

0,2

41,5 . 29,9

24,1 36,4

3,6 7,5

b,3

M,3

'b',5 i!

hp5  

1,1 n

1,1 0,2 1.!
•••• - ••••••• •••••••••••••••••••••••  • • me-••• •

' 11

97,6 94,6 99,2 97,5 98,8

Sample.no.

Q

,

34,9

)

21,3

4
.._

‹iw.,19,3 36,2

12


3b,8

13

33,4

J1.

29,,

c 0,3 0,2 0,3




0,2 0,1 0,1

or 54,8 30,9 30,6 35,7. 29,3 33,1 55,3

ab 24,5 35,0 36,4 23,9 25,1 26,5 27,8

an,

di

hd

3,2 8,1. 5,2

0,1

4,0 4,0 4,3

ed 0,6 16 1,9 0,2 0,8 0i8 047

ffl. 0,5 1,5 1,6 0;6 0,9 1i2 1i3

mb 1,0 1,2 1,4 0,1 0,8 .0,6 (1,5

ap 0,1 0,1 0,1




 




fr 0,1 0,2 0,2 0,1 0,1 0,1 0.1

Sum feMic 2,1 5,5- 6,6 1,o' • 2,3 .2,7 2";8

sum salic 97,9 04,5y 93,4 99,0 97,7 97,3 97,2
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PAGE' i

SAMPLE NO.
1 = 02 6-•~4,,-ja...«..
2 = 03 4~(456,c4~>.

3 = 04. - —
4 = 04 9~7.-.7

5 = 12 &flwor, s4,..
6.= 13




7 = 1:4




8 = 1.5 9ficire

Tabell 4 9

.1

1.5%

0.27.

0.2%

2

' 27.
1X

0.3%

3

37.

i%


0.7%

'4

0.5%

0.2%


0.03%

5

0.77.

0.37.


0.157.

6

1.57.

0.3%

0.27.

7

17.
0.3%
0.27.

8

1.5%

0.57.


0.15%

<I <1 <1 <i <1 <1 <1 <I
<500 <500 <500 <500. <500 <500 <500 <soo
<10 <10 <10 <10 <10 <5.0 <10 <in
700 1000 1000 200 300 300 500 i000

<2 2 2 <2 2 <2 <2 <2
<10 <10 <10 <10 <10 <iO <iO <10
<50 <50 <50 <50 <54) <50 <50 <50
<5 <5. - <5 <5 <5 <5 <5 <5

<10 <10 <10 <1.0 <10 <10 10 <10
700 ! 15 20 150 200- 500 500 15
-20 20 30 20 20 20 50 20
<20 <20 <20 <20 <20 <20 <20 <20

100 • 100 100 20 20 70 70 100
100 300 300 ' 50 150 ' 200 150 300

2000 30 20 300 1500 3000 200 20
20 20 20 <20 <20 20 20 20

5 S 5 5 cJ 5 5 5
70 50 50 50 50 50 70 70

<160 <100 <100 <100 <100 <100 <100 <100
<10 <10 <10 <70 <10 . <10 <10 <10

<10 <10 <10 <10 <10 <10 <10 <10
200 200 200 100 100 100 100 200

1000
10

3000
20

3000
30

500




<1.0
1000

1S
1500

20
1000

10
1.500

1.0

<50 <50 <50 <sh <50 <50




<50
<10 <10 10 < J.0 <50 10 <J.0 70

<200 <200 <200 <200 <200 <200 <200 <200
70 200 200 30 . 70 50 100 150

ITEM

Sn
Sr
Ti
V

P 14

I
Y
Zn

:-1
Zr

La
:., Mn

Filo
I Nb

Ni
Pb .

Sb
Sc -.6

ELEMENT
Fe
Ch
M9.

Be.

Bi

Cd
Co

Cr
Cu
Ga
Ge

A9
As
Fl
Ba

711



JOD NO. NIO 004

ITEM NO.
9
10 =

PAGE 2
•

SAMPLE NO.
16 irwdflehreon:i.
17 4flsrr

11 = 18 SAW4F74,41.

12 = 19 .9"hrir
13 = 20 1 Hooson•st-14.= 21

Tabell 4 p. 2

ITEM 9 10 11 '! 12 . 13 14

ELEMENT






Fe 2% 0.5% 1.5%




0.3% 5% 3%Ca 0.7% 0.3% 0.5%




0.3% 3% 274
Mg 0.7% 0.07% 0.2%




0.05% 1.5%. 1%

Ao <1 . <1. <i • <1 <1 <1
As <500 <500 <500 • <500 <500 <500B <10 <10 <10




<10 <10 <10Ba 700 500 700




700 2000 2000

Be <2 <2 <2




<2 '2 <2Bi <10 <10 <10




<10 <10 <10
Cd <50 <50 <50




<50 <50 <50Co <5 <S. -<5




<5 <5 <5

Cr <10 <10 <10




<10 <10 <10Cu 20 500 300




100 - 3 ' 5.Ca .30 20 20




15 30" 30
Ge <20 <20. <20




<20 <20 <20

La .70 <20 <20




<20 70 50
Mn 300 50 200




70 700 500Mo 10 .20 70




50- 2 2Nh 20 <20 <20




<20 20 . 20--

Ni 5 5 5




5 5 5Pb 50 30 30




50 20 30Sb <100 <100 <100




<100 <1.00 <100
Sc., <10 (10 <10




<10 15 10

Sn <10 <10 <10




<10 <10 <10Sr 300 200 300




200 1000 1000Ti 2000 500 1500




300 7000 5000
V 30 10 ' 10




<10 30 20




<50 <50 <50




'(50 <50 <50




<10 . <10 <10




<10 50 • 50Zn <00 <200 (200




<200 <200 <200Zr -100 .20 100




20 300 • 200

i

SKYLINE LABS, INC.
SPECIALISTS IN EXPLORATION GEOCHEMISTRY
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SMENW 12

In the triansulardiagram page11 the normativeamounts of quartz
K-feldsparand plagiociase are plotted..The'diagramdemonstrates
that the gneissgranite-compositionis well defined (few samples !)
The gangfjell- or the orebearingrock - by fieldevidenceshown
to representa bleached modification of the surroundinggneiss-
granite (pagel4 ) is enriched in quartz and depleted in plagioclab
comparedto the gneissgranite.The amount of femic minerals in tht:
gneissgraniteare also essential higher than'in the gangfjell.

,The gangfjell is weakly enriched in K while Rb is nearly constant
through the series. F is higher in the gneissgranitewhich is a
surprisingfact.

The emission spec. analyses are shown in table 4 p.9-42From this
table it is obvious that the only guide-elementfor Mo apart from
Mo itself is Cu.

Microscopicstudies of the analyzed rocks show similarmint.:als;
quartz,microcline and plasiociase (An10_20). (Tab.le5).

TABLE 5.

Mineralcontentthin sections.
Gneissgranite Gangfjell Aplitein % (estimated)in % (estimated) in % (estimated)

Quartz . 20-30 30-40 (partly 30
secondary)

K-feldspar 30-40 40-50 40
Plagioclase
(An10_20) 20-30 .10 25
Biotite 5-10 5-10 3
Muskovite x
Chlorite x x x
Calsite x
Apatite x x ,
Magnetite 2- 3 x 2
Pyrite x 2 x
Phyrotite x x
Chalcopyrite x (x)in some

samplesMolybdenite x (x) i,
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A part bf the quartz-csntent in the gangfjell is however sesondary.
The sulpnides is in space - close connected to the quartz-veinlet
Calcite very often occurs in small wcounts together with the sulphi
des. Scricittisation of plazioclaseS is common in all
three roehtypes, but most outstanding in the gangfjell. Another im-
portant differenze is that the gangfjell is enlowered in magnetite
compared to gneissranite. nag. measurements across the quarry of
Knaben 1I confirm this in a weak negative anbmaly. The magnetite in
the gne zranite is concluded to'be the Fe-source for the ironsul-




phides.

The aplites are nat discussed so tar. In the triangular diagram the
show similarites to the gangfjell, but remembering the secondary
veinlets in the ganzfjell, the aplites are in origin richer in
quartz

The apl:Itestosether with pegmatites are the younger rocks in the
field. hegarded as a late stage masfzaticrock this enrichment in
SiO2s ecrrect.

Aolites occur usually in narrow zones, quantitatively limited. A
faint ifTrksfnationof melybdenite and cther sulphides may occur. ThE
role of the rock in the oreGneiss, if any, is not understood so far.

2.3

Two targets werc on the dri]lprogram for 1980.

I. Onoioag hole in the southern sectors of the Knaben II deposit.

2. One or two short holes in the Brazold zone a,5 km SW of the
Knahen II-quarry.

As earlier menticned the drilling did not commence before 25th of
August - at the lonz-ho2e-site. Near the depth of 100 m there was
a couple of falling downs and waterioss. After one week of cementir4
without success, the rig was moved to another site for a new attempl

We dissucceded asain and the long hole drilling in 1980 was suspended

Drill-hefe 7/L(from the fenr hole site).

The drill-site is shown in map fig. I . Corelos is enclosed (App.1)

The core of 108 m lensth unters pink Granitic augenzne s and
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5.
5000.

5.74.

continues in "rusty gneiss with remnant of supracrustålrocks".
(Map p. 2). Granitic augengneissdominates this zone, altering
with amfibolitesand zones of finegrainedquartzrich gneiss. Nine
shorter gneissintervals(0,2-1m) are bleached, and when bleaching
occur the rock is sulphidebearing.Pyrite and phyrotite is the
common sulphides,rarely molybdenite and chalcopyrite.Four of
these zones are bordering amfibolite,two pegmatite and three are
inside the gneiss.

Two pegmatite dikes are parallell to the foliation in the hanging-
wall and cutting the footwall.

The occurence of bleached gneiss - gangfjell - in this core, un-
doubtedly altered red gneiss by means of sulphides, is evidence
for a metascmatic origin of the gangfjell and the ore..

Drillhele Brarold.

The Pragold field is situated SW of Knaben, map. p. 2. Knaben Mine
Company has previcus wcrked 4 prospecting trenches and 3 adits
acress a 10 m thick rineralizedzone. The mineralizationis con-
rected to quartz veins, but molybdenitemay occur in patches in-
precnated in the rock. The rock constitutesof ordinary pink
augengneiss,occasionellybleached, ank some 0.2-1 m thick zones
of aplite. Foliation 20°-30°,-diPpingeast.

In 1966 Elkem sampled the PracCld area in 7 blastholeprofiles.
The result from their work.is presented in figr 2.

Our drillhole in Bracold is sited where the mineralizationseem,
to be most obvious (fig.2). Drill•ectionis shown at facing page,
descriptionof the core in the enclosure.

The core shows weak (0,01 %) moly-desseminationfor 6 m. The ore
zene consists of aplitic rocks and bleached gneiss. Veinlets of
smoky quartz are characteristic.

2.4 Conclusion drillinr.

The managementcommittee-meetincautumn 1980 concludedthat the
lenc hole should be drilled in 1981. Å new attempt from a site
near the 1980-sitewill probably fail again, and it is therefore
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3
rroposed to nove southwards(Kap. fig. 1). The PraGcld minere-
lization is concludedto.be uneconomic.

3. GEOO=STRY.

1 3.1 Introduction.

Some 250 streamsedimentsamplesare cellected SE and W of the
*Knaben area (map facing page). In the eastern area the samplesare
collected 500 m apart, in the western area mostly where roads cross
-streams.
In the autumn 1980 15 sampleswere sent to SkylineLabs. and ana-
lysed by Enission spec. on a package'of31 trace-elements.The con-
tent was shown to be below the detection limit fcT most of the
elenents. After discussionwith, and recommandationfrom Union-
geologist S. Olmore, Oxalic Acid Leachates of the same 15 samples
were analysed.By this methode only chemical compoundsdepositedon
the mineral-grainsare extracted,i.e. the method is thought to

illuninatethe chemicaldispertion.

Technicue.

Five grains of sieved streamsedimentscr soil are boiled in 1,5 li.
oxelic ecid for five minutes. The resultant oxalic solutionis fil-
tered and evaporatedto dryness, and heated to 450°C to convert
oxclate to oxides.

In our samples the Oxalic Leachate residue amounts 0,5 % - 3 % of

the sample weight.

Cxalic Leachate analyses of these 15 samfles showed enlargedvalues
for most of the elements.Especiallye trend to increasingSn-
figures against.themonzonite betholite east of Knaben, resulted in
analysing of some 190 additicnalsamples.In addition to 160 samples
from the 1980-collection,30 samples from the area north of Knaben

:31
in

representingboth the anomaleousand background-contentin the 1979
senples were anelysed.An eccident at Skyline Labs., however, ruined
about 40 of the 190 sanples in "overboiling"in the process of ob-
te±ning the oxalic leach residue.

3.2 Fesultc. .

Table 6 (next page).demenstratesthe results from analysingthe.
same sarples treated in differentmanner. 27 sanples collectedwest
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Table 6.

Sa7sples frocl the 1979 season.

I mreated in nitric acid Oxalic acid leachate
P.n.m. ef tetal r.r.::. of the lcachate

1 Number

	

1979 Mo Cu Mo Cu Sn Pb Mn

12

13

14

1 15

16

1 17

18

19
-,1 20

I. 22

21

23

.:1 25

27

::1
• 29

/189

1
190

191

192

:—.1 193

194

195

i Ø 201

202

203

204

2054

3 10 20 50 50 150




700

2 10 70 150 70 300




700

12 10 70 50 . 70 150 + 500

8 . 10 50 50 30 . 150




700

8 10 30 30 70 . ' 100




500

14 10 50 30 . 50 200




700

6 10 100 70 100 200




1000

5 5 20 15 20 100




500

7 r

2 500 150 150 500




700

15 15 300 70 50 200




700

17 5 15C 50 , 5o 150




500

14 10 500 200 150 700




. 1000

5 lo 150 150 100 300




1600

4 5 300 150 100 500




1000 •

11 10 300 100 70 500




'1000 .

1 10 30 200 100 1000




1000

1 5 20 70 70 150




500

1 5 30 150 100 1000




1000

2 10 30 . 150 150 1000




1000

2 5 100 200 150 1000




700

2 10 20 50 50 500




500

2 5 50 150 150 500




1000

4 10 70 150 100 1000




1000

3 160 10 100 50 2000




. 700

3 5 < 2 30 30 300




300

4 10 < 2 20 20 100




200

2 5 < 2 30 50 200 ' 300
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of l&ine Mine in 1979, treated ordinarily in nitric ecid, ere
pared to the oxalic acid leachete.

A few things can be stated :
'

I

Streamsedimentstreated with nitric acid pick up mineralizatior:
(at least in areas centaminatedby mans work ). (See mep p. 5).

Some of the high Mc-values from nitric treatment are also high 1
the oxelic leachate- if the Mn-ccntentiin the leachate is 115,611

In'the leachatehigh Mo is followed by high Cul high Pb (not
shown in the table) and cften high Sn.

The 15.samplesfrom 1980 first analysed (dissolvedin nitric acid)1
are marked on map . fig. 3 and fig. 4. All these samples show Mo- 1
values below the detectionlimit of 2 p.p.m. Mo, and Cu in the
intervall2-5 r•p•m•

The Mo, Sn, Cu and rt.-figures for the oxalic residue are likewise
plotted in the mentionedmars.

in the maps the highest-Mo and Sn-values are colcured.Compared.to
the Mo-values in the minerelized area west of KVina Mine - up to
500 - the areas in fig. 3 and fig. 4 ere very low. Sn locks

a little better, especiallyin the eastern area (fig. 4), but ther_
is no real anonal ereas.

Concluron.

Streensedimentsprepared in the usual manner by nitric acid is ver:,
iOt in the trecC-olements,eften below the detection limit. exalic
acid leacheteseither Give distinct anozalies,butsingle bigh value
are mere typical adjacenttc the menzonite bender SE of Knaben.
It is thereforepronosed to carry cut some.reccnnaissanceEeclogic
mappinc and solid rock ceochemistryin the area ad,4,eeentto the
monzonf_tebtrder.

7 2
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4. GEOPHYSICS.

In 1979suceptibilitymeasurementswere carried out on samples

from Knaben. The results showedthat the gangfjell is lower in

'suceptibilitythan the bordering gneissgranite.Studies of thin

sections likewise demonstratethe low magnetite-contentin the
gangfjell.

Sydvaranger'sgeophysicistDr. Logn has in 1980 tested the varia-
tions in magnetism in some profiles in the,Knaben area. Two
instrumentswere used, namely a Proton magnetometer for measuring
the total intensity and the N.G.U.-model,a small and stabel
instrumentfor vertical intensity:The results from the instrument;
were nearly identica2.

Dr. Logn started the work in the Knaben II-quarry and continued
south of the quarry and in the PraGold field. One of the students
continuedlater on in the Knaben I - Kvina area. The localities
for the measured profiles are shown in lacing map.

The profile through the quarry is shown on'page21 . A lot of ircn
scrap mask the result in shorter intervals,but apart from that
it is demonstratedthat the crebearingrock is a some 400 gamma
lower than the tordering rock.

In the Bragold field there is also a variation in magnetite inten-
sity, but no correspondenceto the mineralized sone.

South of the quarry and in the area Knaben I Kvina Mine the .
magnetic variation-curvesare weakly undulating,with some peaks
where smfibolite-zonesare crossed.

•4.1 Conclusrion.

It is demonstratedthat the Gangfjellin the Knaben-quarrycan be
recognizedby a weak neGative anomaly. South of the Knaben II-
quarry and in.the Knsben I - Kvina area, gangfjell is suggested
not to be outcroppinG.The method is positivel the geology nega-
tive .

5. N.G.U. •NDFLKEn's INVESTIGATIONSIN THE REGION.

5.1 Introduction.

Accordingto an agreement between Elkem and Sydvarangera change
of reports occured in 19S0. Elkem's report concerningtheir work
in the region was made evaileble to us in AuGust.

-1
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The map fig. 5 shews the areas where Elkem has worked. The area
south of Knaben where N.G.U. has run a geochemicalinvestigation
is also showed at the map. The black spots in fig. 5 are pros-
pecting pits described in e report (Holmsen,1961) concerning
molybdeniteoccurrencesin the county.Often only the locality
is mentioned.

5.2 Geochemistrvand crospectin.oits in the Omland area.

In area 1, key map. fig. 5,N.G.U. collectedstreamsediment- and
soil samples 1979. No report exist, but maps have been made
available to us. Geologicallythe area is situated in the continu-
ation of the Knaben area. A. Rugge (1963)mentions that Mo-
mineralizationoccurs sparincly;connectedto quartz veins and
sticks in a "fahlband"-zone.The typicalbleached "gangfjell"is
seldom. Accordingto Bugge the area is sampledvery carefully, and
so ere the railway tunnel crossing in E-W direction (see map.fig.6).
'Thebest section in the tunnel asseyed0,02-0,03% MoS2;.as a
rare exeption0,10 %.

Map. fig. 6 demonstratesthe Me-contentin streansedimentsin the

area. A few high values occur scattered,but only one of these -

7 in the southernpart - can be explaineôby nearby mineraliz.ations.
On basis of the.kndwnmineralizationsand conteminationsfrom the
prospectingpits in the area, this negativeresult is surprising.

Inside a small area with a series of prospectingpits, N.G.U. has
ren a soilsedimentprogramas a study of the method. (Fig. 71 key
map. fig: 6)..The map demonstratesthat the soilsedimentsare
well contaminatedin heavy metals around'oneof the mining areas,

11 probably the greatest. Apart from that the anomalies are weak.
It is interestingto recognize that Pb could be a better "joining-
element" to r:olybdenumthan cupper, but the umount of data is too
small to confirm that.

Elkem has described the Mo-mineralizationin the area as connected
to small lenses of grey gneisses (gangfjell)in augengneiss.
Lnalyses from sanplingin blestholeprofilesin the Omland area
(partly inside the soilsampledarea) show values up to 0,09 % Mo52.
The mineralizationis thought to be uneconomic.
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5.3 GeocheTlistrreLndnrrs-ret-,:n--nitsvpsd.tT rt -c Birdr_3: nn.

Puring the surmez 1965 larem cc1].ectdSOMf 1600 strear ediment-
samples iu an areL west tf 1Qbe Sirdalswa= (Ares 2 -2md 3, fig. 5)..
The samplesmere resnalyzed tyLGÅJ.. in 1976 frr the e ements
Cu and Zn, (Olertd, 191.). Maps and Ti. 9,demer trate the!

Mo-values.Yrapelag. E, tovering the merthern area, sl- s very low
Mo-contentunt nx aLrma1

The southernSTE:41fig. 9, is mnomale ±n-the.mereacreta-the old
prospectingpits. The magnitudeof the-Yde,-valuesis zimilar to ths
results from the 1979-investigationnear Knaben,-mbereknown mine-
ralization'nerneteeten btta4,set:±merts.

The old prospectingpits and smallmines west ol-the southern
sector of leke Eirdelstennmere stoded -by-Lizem--geologiJstsin
1965-66 The 1.0calitie 2,--;prprel±et,ajrptflni, rJnnstali alcU
Indre Sandsmarkefig,..1())are described es me:5Y17mincralized depo-
sits without.ecenenic.interest.The minerelitatienis zunnected tu
m series of small lenses.or zones of metasedimentsSn a homogenows
pink augengtss.'Mclybdentte'oceor along'theplane of foliation
together with quartzveins.

The Rannestadfield, the southernmostim the field,-wasin 1965
sampled in 5 blasthole-profilesacross • para11e1 metazeJimentzones
of some 15 m thie:ness.

Aritmetic average of 24 assays from 148 blestholes.are01/2027%
The Rannestad field is declareduneconomic.

5.4 Other fields located in the ke Man. rgr.•
Area 4i The Gursli field.

This area is explored by both Elkem and.Folldaland is described
in the report from Sydvarangerin 1979.

There are a lot of small mines in the area from the period
A total of some 58,000rot.f crude ore with an average of 0,17 % was
mined.

The area ismoncled to le vi to etorecitinterest_

Area 5i The>iake r,telsvsnn-

. This is an old prospecting pit in a quartz vein with traces of
. molybdenite.
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Area 6„.The Ovedalarea.

Small occureneeswhere molybdenite is connected to quartz veins.
In Ovedal a couplo of adits were worked in 1918 and some 50 tons
of ore were excavated.Small,but occationallyvery rich pockets
of molybdenite.
Elkem gives no recommendationfor further work.

Area 7 and 82 Josdal and Guddal.

Traces of molybdenitein pegmatite-veins.

Area 9j.Kvina River.

SW of the Knaben Mine on both sides of the river Kvina there is
a lot of prospectingpits where molybdeniteis not åt all reported
or connectedto pegmatiteveins. The area is not interesting.

Area 101 Motland.

A zone of inhomogenousgneisses are said to be impregnatedin the
surroundingsof pegmatites:In 1965 Elkem recommendsblasthole- -
sampling,but that has not taken place.
It is proposed to loOk at this locality in 1981.

•

Area 112 Hestad Mines.

Adits and prospettingtrences are worked in this area. Elkem's
conclusiveremarks are small cccurencesconnected to pegmatites.
No economic interest.

Area 121 The FlottornArea.

This area is mapped by Folldal, but-the report has not been access-
ible to us.

In 1941-42 it was drilled some 1600 m concludingthat the ore is
irregulary and the quantitiessmall. Sydvarangerproposed to carry
out some geoloGicalmapping in this area in 19801.butaccording
to an agreementbetween the claimholdersand a private investigator
the rights are leased ou.0for an unspecifiedperiod.

Area.13.,The Knaben Area.

The map facing page shows Elkem's explorationareas in the Knaben
vincinity in 1965/66. They cOncentrated.on the mineralizedzone
west of Kvina - Knaben I - Knaben II, the Bragoldzone.(Indicated
M'apP. 2).

1
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The most interesting fields were mapped in scale 1:1000 and a lot
of blasthole-profileswere analysedin this comprehensiveexplo-
ration. (The results from the EraGold field, map. fig. 2, give an
example on the work).
The conclusionis negative.

Conclusion.

The regionalwork, carried out in areas of previous workings, has
not exposedMo-mineralizationof economic interbst or areas for
increasinGor even continuingexploration.There are, however, some
localities (black spots on map. fiG. 5) that have to be surveyed,
but old workings, known but unknown, do not create optimism.

6. SUMM!PY - AND FROFOSUS POR FURTHEP VORK.

6.1 Summary.

This report are dealinG with the resulfs from the field season 1979

and data from Elkem's and N.G.U.'s explorationin the reGion.

GeoloGy.
•

The area Knaben II - Knaben I - Kvina Mine is mapped and the regio-
nal trend of the rocks is shownby some thin markerhorizons.
Reconnaisancemapping in the anomalousstreamsediment-areas(from
1979) has not led to new deposits,enly weak Mo-mineralization..

Drilling of the long hole in the southern sectors of the Knaben II-
deposit was abandoned after some 100 m,because of repeated falling
downs and waterloss in the hole.

11. Thin zones of bleached sulphidebearinggneiss occur in the core,
proving that the oriGin of the gangfjellis metasomatic.

A short hole in the Eragold-zoneSW of Knaben shows that this zone
is uneconomic.

Geochemistry.

250 streansedimentsamplesare collectedSE and W of Knaben. The
content of trace-elementsin a selectionof samples is by Emission
Spec. shown - mostly - to be below the detection limits.

The Oxalie-acidleachates of the samples,meant.to throw light upon
the chemicaldispersionin streamsediments,is analysed.No anoma-
lies have come up, but_a small content of Sn seem to reach the
highest values against the monzonite batholite SE of Knaben.

•

I

II

1.;
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COHE DESCRIPTION

Dh Bragold 1980.
Coordinates,map 1:5000 Knaben Bl. 2 : y = 387 465, x = 650 2930.
Plunge : 50g in 320g N direction.
Depth : 44,2 m.

Depth Rock

0

	

3,2 "Dioritic"gneiss with feldsparaugen.
Small amountspo and py, traces of moly. Foliation 21 .

	

' 23,35 Pink gneissgranitewith elongated feldsparaugen.
Biotite common. PeGmatitebandsat 8.6 and 8,7, 9.9, 10.10
and 11.0, 2-5 cm. 23.30 2 cm vein of smoky quartz, but

11, no mineralization.

	

24,1 Aplite,pink.

Some mm-thick veinlets of smoky quart.z.Traces of cpy and
moly. Foliation 25°. (E.spec.sample 23,5 m 20 p.p.m. Mo).

	

25,05 Pink gneissgranitewith a few quartz veins (smoky quartz).

	

26,1 Aplitic granite. Disseminatedmoly,trace cpy. Well foliated.

	

27,0 Ordinaryaugengneisspink.
'Some veinlets of smoky quartz, traces moly and cpy.

28,3 . Pink and bleached augengneiss.Veins.of smoky quartz.
"Tracesmoly and cpy.

• 29,6 Finegrainedbleached gneiss, biotitebearing.
Tracesmoly and cpy. E.spec. sample 29.1 - 70 p.p.m. Mo.

Nr.
5.
5000.

5-74.

	

30,3 Aplite and bleached grey gneiss. Traces moly, cpy.
Foliation 20°. E.spec. sample 29.7 - 50 p.p.m. Mo.

	

33,3 Pink augengneiss,barren.

	

34,0 Biotiterichgneiss with feldsparaugen.

	

35,5 Pink augengneiss.

	

43,0 Blotite (and hbl) rich gneiss wiLh feidsparaugen.
11aplitezones10-25 cm. Pink. At 40.7 cpy, po and 2 grains
of moly.

	

43,4 Bleached gneiss, traces smoky.

	

44,2 Biotiterichgneiss with pink augen.
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. CORE - DESCRIPTION.

Dh 7/5 (Profile7, D11-5in the previous system)KNABEN.
Coordinates,map 1:5000 Knaben Bl. 2 : y = 3886471x = 6502580.
Plunge : Vertical.
Depth : 108 m.

Rock JointsDe th
0

30.3

34•5

Pink homogenous auGengneiss,biotitebearing.
The augens about 1 cm, some elongated.Very
weak foliation.Sample at 2 m.

Amfibolite banded by cm thick finegrained
quartz/feldsparbands.The foliationat the
hanging border is 54° (0° is horizontal) and
some folded. (After 1 m 36° which is about the
main dip). Sample from the border 30.2-30.4.

35.1 ,Anfibolitebanded by cm-thickpink K-feld-
(sparbands.Sample 34.4 m.

36.1 Pink augengneiss,weakly foliated.Resembling
the top of the hole, but less dark minerals.
Sample 35.6 m.

37.3 Amfibolite (Bi/Eb1),banded by 1-5 cm bands of
pink augengneiss.

3711 Red augengneiss,weak foliation.

38.2 Amfibolite with tiny bands og augengneiss.

38.4 Red augenueiss.

40.8 Amfibolite with bands of red augengneiss,
until 10 cm thick. 39.65-39.80sample.

55.1 Pink augengneissas at the top of the hole.
Elongated K-feldsparaugen,Bi-bearing (and
Hbl ) More coarsegrainedredfeldspar (peg-
matitic) 10 cm from the footwall.At
52.9 5 cm of pegmatite.46.6 sample.
Hang-area footwallparallell 300.

42.5, 42.7, 44.2
joints 45'.
45.7 as (2). ,
48.3, 48.5 (45').
49.9 (1).
Some waterloss around
45 m.

(I)

5.5two joints,
rusty and weather-
ed.
8.7 and 9.2 small
joints as (1).
16. and 16.9 joints
(45 ). 18.0 as (1),
23.5 as (1), 27.7 as
(2) weathered.

33.5joint as (1).
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Rock •

Amfibolite/biotitegneiss banded by 1-,10
fe.-.mer,nrhends.

300. • 55.5 m sample.

augengnei:-...

bands jf wed augun-

59,?. J f,,f ,.iss with Bi/Hbl. The• last 5
small

,

60.0 .tak/i.. •Jnounts of po.

61.1 Pink augengneiss with augens until 2 cm.
The last 15 cm bleschr,!.

with whit.- nt1sJ ._1":1:3-!---;.arand
- riuegrained "po. artd py. in small

amounts. 63.6 sample.

64.5 Bleached augengneiss with Bi and smoky quartz
("gangfjell"). Small amounts of po., py. Traces

MoS2. 64.1 sample.

654 • Red augengneiss.

66.45 Bleached augengneiss fwith milky quartz). Smana•

ckd
•

21,

69,7 1.,.i'augengneiss, Bi/Hbl. 4 bands of amfibolite
- until 15 cm thick.

€095 The itterv-Lt. 1;t4tE.,:yjth a biotite rich zone
5 cm thick and cont/sr.;•.i , n with bleached iron
phide hea..ing gnei. Not M0S2.

. 75. 1 Bi/Rbl. 70.7-70.9 bleached
amoPnts of po./py.

'•

augengneiss, - less
minerals. Weak foliation. 76.5 and 26.7 to

bands of aplite 5-10 cm thick. 35°.. 75.7 m sample.

74.2-75.3 two
parallell
vertical joints,
weakly rusty.
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Page 3

DeP"th Rock

78.0 Pink augengneiss,biotitebearing.Weakly
zoned. In the middle some bleached, py.

78.9 As above, pegmatitic78.15-78.30.

81.85 Quartz/feldsparpegmatite.Hanging border near

parallell to foliation,footwall is irregular
(cutting).

Joints

80.5 two parallell
joints.
81.3 type (1) and
(2).
Fallingdowns
possible.

83.35 Pegmatite cutting at footwall. 82.5 jointtype,
(1) crossing45'
joint.
Rusty.Falling
downsand water- lj
loss.




Not succededto
sement.

83.95 Bleached gneiss with small amounts of po. and

py-




84.8 Pegmatite cutting at footwall. 84.1-84.2 aplite.




85.9 Pink augengneiss. 85.9 as (1).

86.4 Pegmatite near parallell to foliation.




88.5 Pink gneiss grading into bleached gneiss with 87.9-88.0 double-




some sulfides. joint. 4
Falling downs
possible.

90.5 Pink gneiss with narrow Bi-schist-zones. 88.9-89.3 and

•
88.7-88.75 Bi-schistattend to soft clay-like 89.6-90.5 double

joints dangerous.
mass.

91.7 Pink and green augengneiss.The first 5 cm

altered Caolinisized.

95.0 Pink augengneisswith Bi/Hbl.

101.3 Pink augengneiss(partly with feldspar).Some
small intervallsbleached and sulfidebearing.

103.5 Banded rock Bi-bands and finegrainedquartz/

feldspar bands. Foliation 30°. 101.5 sample.

104.2 Pink augengneisswith two Bi-rich bands.
Folded downwards.

,82.1 Bleached gneiss with po. and py. Traces cpy

and MoS2.-



trePth Rock

Page 4

Joints

104.45 Banded rock as 103.5 m.




105.0 Amfibolite.Sample 105.0 m.




106.5 Alternatingamfiboliteand pink gneiss with 106.5-107.2verti-



thin bands of dark minerals. cal joint waterloss

and falling downs.
108.0 Gneiss some brecciated.Breccia-coloured




K-feldspar.




At 108.0 m the hole was abandoned.
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Geophysics

Mag. measurementsare carried out in the Knaben II-quarry and in

some profiles northwardsagainstKvina. The quarry demonstrates

that the gangfjellgives a negative anomaly of some 400 ?fcompared

to the borderinggneiss.In the other profiles the curves are

weakly undulating,i.e. no outcroppingGangfjell.

EXplorationby N.G.U. and Elkem.

Areas of known Mo-mineralizationin the region are explored by

geochemicalmeans, geoloGicalmapping and blasthOleprofileswith

following assaying.A lot of occurencesare studied, especially

The Pragoldzoneand its continuationagainst ncrth. The investi-

gations concludethat no economicMo-mineralizationis detected.

Some localitiesin an official report ccncerninEMo-occurencesare

still not surveyed.

6.2 Proposals for further investi-ation.

Drilling.

The new site for the drillholein the southern sector of the

Knaben II-depositis shown in the map fig. 1, and in section.9in

the blockdiagram.Drill hole 9/3 did strike only weak minerali-

zation and this can be due to siting too far west. The interpre-

tetion of the upper linit of the orebody show that it is possible.

There is also a fault between section7 and -9 where the southern

block seems to be thrown weakly east.

The upper limit of the orebody can also mean that the structure

controllingthe cre is converGing.At all events the hole should

cut Good mineralizationto justifymore drilling in the deposit.

Geology/Geochemistry.

The border-zoneadjacentto the monzonite-batholiteis proposed

'ICcrreconnaissancemapping and - solid rock geochemistry.

Surve/ing- Mo-mineralization.

One of the localitiesmentionedby Elkem, Motland, and a few other

localitieswhere molybdeniteis reported,will be surveyed.

May 5th, 1981.

eyvind Gvein
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