i-t-h-. 1

feod  ded &8

e e

B

L] e
:
Bsed

]
*

=y
Sased T husad

P T T

rospexieringsavdeling. TI{: 538976 - 120518

INTERN RAPPORT ' Nordraaks vei 2.

1324 Lysaker, Norge.

DAT

0: L-5-1981 | RAPPORT NR: 1146 KARTBLAD Mandal

No 32-4 Antall sider
—_—— bllﬂ_g

SAK

SBEARBEIDER Geologist @vvind Gvein

RAPPORT VEDRORENDE: THE KNABEN AREA.

REPORT FROM THE FIELD SEASON 1980 AND A
COMPILATION OF RESULTS FROM ELKEM'S AND
N.G.U.'S EXPLORATION WORK IN THE REGION.

L

RESYME: Geological mapping in the ¥naben -

Kvina Mine arez has outlined the regional
trend of the rocks. Structures controlling

the ore deposits are however not detected.

Drilling of one deep hole in the southern
sectors of the Knaben IIl-deposit was abandon-
ed because of repeated falling downs. A new
attempt is proposed for 1981.

Reconnaissance mapping in aznomalous stream-
sediment-aries (sampled 1979) noerth and south

of Krnaben does not reveal any new deposits.

Mag . measurements demonstrate that the ore-
bearing rock in the Xnaben II-quarry produce
a negative anonaly of some 400 ¥ - A series
of profiles are mneasured in the area ¥naben-

Kvina Mine, but the mag. curves zare almcst
flat.
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INTRODULTION. -
Sydvarsnger's geologists Gvedn ang Siut Sozethes xujh 4 students: -

have ' :en in the Xnahen fieic dpis SISy, R =T ;the students =
ended thieir work about 1st of Augusi.. Becphysicist.Logn has

field for a week. He #as measured the magnetical wvenes
riations in the field and introduced mag. eguipnent to the one -
studentteam. Olmore has visited 4dhe field durany i:ﬁe days at &
end of June.

N

-
The drilling should<=.:¢ sStarted about 1st of July, but the cor

tractor had a rigcollapse @nd wWad nwot rcommence te.dre 25th of

August. The scheduled long hoie in"the
suspended because of repeated
hole,

Kmaben 1l-ceposit was
Talling downs ana waterloss in the

[

»
we rece1Ved & report from the compary E iken-

Spigerverket concerning their molybdenumexploration in the re gicr

auring the years 1965 and 1966. The company have concentrated
their work west of the m@in me

At the end of Aus gust

T

lybdenum zone in Knalpn, and investi-
gated come areas by blast-samples in profiles. Further they hava

studied a lot of deposits in the region. Some maps and conclusize

remarks are given in this report.

The proposes for the field season were

.

! H
Structural mapping 1n the Knaben II-¥vina Mine area.

FL
- Reconnaissance Mapping 1n anomaleous streamsediment-areas.

Map the Flottorpzone - SE of the Knaben field.

- Evaluate mag. measurements d4s an exploratiommethode in the arva.
dimentsampling in areas SE and. W of the Knaben fieid..

Drilling of cne 600 m hole in the southern sectors of the

- Streamse

Knaben II-orebody and some short holes in the b”a?old field 1.
SW of the Knaben II-mine. S

. . - ol .
Concerning the Flottorplicta,  she {farmers in the nwelghbourhood:
have

claimed around the ancient workings. According to an agreesents

between the farmers and a private investigator this rights are
leased out for an unspecified period. No mapping is therefore

carried out in the Flottorpfield this year by us.
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SIDE NR. 3

4

GEOLOGY .

Rui and Gvein have been searching for structural elements in the
¥naben {ield, but apart from planar structures, without success.

A regional extention of the gneisses is, however, outlined by some
Tinegrained gneiss-horizons as markerhorizons. Such a marker-
horizon is chosen as the western border for the zone including the
Knaben I - Kvina Mire area. This zone is characterized by rusty
(iron sulphide bearing) gneisses and remnants of amt'ibolite and
finegrained gray gnéisses. The ordinary pink gneiss-granite is
alternating with the other rocks in the zone. West of this zone
there are still some rusty gneiss-zones in pink gneiss-granite,
but the markerhorizon is chosen as a border to make the relation

between the Knaben I - Kvina areaz and the Knaben II-area clear,

The main strike of the gneisses is confirmed by a 10 m thiek fine-
grained gneiss longer east {sece map faecing page).

A displacement along the Xnabeani fault is shown to be 150-200 m.

feconnaissavice mapning in aromalous streamsedimentareas.

The conclusions after the mapping in the anomaleous arezs are
given in p. 4,° In the northern area - B ~ minor amounts of
H052/quartzveins corresponding to the anomaleous values, are found

in connection with the gneiss-zone striking across the Knaben I -
Kvina areas.

In area A west of the Xvina Mine a lot of small occurences of MoS

are known, Yep p. 5 shows the anomal Mo figures in relation to

the mineralizaticn. The mineralization is connected to two eastern
zones corresponding to the Bragold zone (our one drillingtarget in
1980), and a western zone. Sparing mineralization on quartzveins
in 1-3 m strands of gangfjell occur. (See fig.).

m | Zm 2m

Cw m 25 2m 6m a
NN T S S\ S\ T CoaFFfrF— E
LESEEY. S AR E RN A GAX

Nr, 5. 5000, 5-74.

"Gangfjell' with weak imp. of MoS,

MoS;-imp.
in red gneiss granite

[*+7] Red gneiss granite.

Strands of gangfjell in red gneissgranite.

Lo
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In the eastern zone Elkem has analysed sanples from blast-hole
profiles and denmonstrated econtents of 0,01 - 0,05 %.

In arca D there are a lot of widespread anomaleous values. I‘-’IOS2 is
not found in outcrops apart from a few small prospecting pits.
The overburden in the area is however icetransported from north

and thig could~at least-be a part of the explanation for the anoma-
leous values.

In the area adjacent to the river Xvina small amounts of M052 in

pegmatites is shown in ancient prospecting pits.

Chemical data for the rocks in the mine-area.

12 rock chips of gneissgranite, gangfjell and aplite from The
Knaben II-mine and The Bragold area are analysed at Skyline Labs,
Colorado, for the main élements, Rb and Th and the Emission spec.
package of 31 trace-elements. '

The samnples are listed in table 1, the results in table 2, the
C.I.P.W.- normin table 3, and the E. spec. analyses in table 4,

- Table 1.

Analyses-rock chip sanples from Knaben.

Sample

No. . Locality
2 Gangfjell 0,2 m from the footwall in Knaben II-quarry.
3 Pink gneissgranite 0,3 m from the border " " "
u b} 1 2 m n n " 1 1] n
6 Grey aplite from the Knaben II-quarry.
12 Gangfjell 4-5 m from the footwall in voon n
13 1 7_8 m n 1t i 1" n " n
1 u 1m 10_ l?m t L " 1 n n L]
15 Red aplite, bloeck in the Knaben I1I-quarry.
16 Pink gneissgranite, Dh. Bragold 20,3 m
17 Aplitie phase, m " 23,5 m
18  Gangfjell, " L 29,1 m
19 Grey aplite, " " 29,7
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TABLE NO. 2

Semple no. 2 *3 4 6 12 13 14 15 16 17 18 i1
Type G.fJ Gr Gr. Apl. G.1{J G.73 G.fj. Apl Gr Apl. G.[j Apl.
sio, % 74,3 69,0 68,7 77,6 77,1 76,1 73,8 72,9 69,9 76,8 74,9 ?5,;
AL,O, 7 11,7 14,8 15,3 11,8 11,2 12,3 12,8 t12,9 14,9 12,2 13,1 13,0
Fe,0; & 0,91 1,10 1,30 0,13 0,73 0,56 0,147 0,99 1,40 0,20 0,49 0,36
Fel % 0,73 1,50 1,60 0,42 0,89 1,00 0,99 0,78 1,40 0,33 0,85 0,45
%g0 3 0,22 0,57 c,68 0,06 0,27 0,28 0,25 0,21 0,56 0,06 0,27 0,08
Mno % 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 0,46
Na,0 % 2,6 3,8 i,0 2,6 2,7 2,9 3,0 2,6 4,0 550 3,4 3,2
K50 % 5,6 5,1 5,1 5,9 u,8 5,5 5,8 6,8 5,0 553 5,2 6,2
Py0s % 0,04 0,04 0,06 <€0,02 0,02 0,02 0,02 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
L.0.I. % 0,7 0,3 0,2 0,3 0,3 0,U 0,5 0,6 0,2 0,1 0,3 0,2
Rb p.p.m. 335 345 350 320 345 405 385 390 BéO 275 275 300
Th " < 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 " 700 15 20 150 200 500 500 15 20 500 300 100
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rol Mrgd Wd d d Egdd & ]
i i f * } ‘ i
s 1o, 3 : | 4
p ; d
CV M= o, Y 4 j
e ot
Sanple no. o E 4 17 15 17 \. 14 A
Q 3h,9 21,3 V19,5 36,2 35,8 33,425, 2o, g 5472 3,1 0,65
¢ 0,3 0,2 0,3 0,2 0,1 0,1 ’ 0,2
or 4h,8 30,9 30,6 35,7 29,5 35,1 55,53 1,5 29,9 52,1 o !
ab 21,5 35,0 36,4 23,9 25,1 26,5 27,8 2h,1 36,4 AN A0l iy
an 3,2 8,1 8,2 4,0 4,0 4,3 5,6 745 n,1 .
di 0,3 P
hd 051 1,3 W SINL
en 0,6 16 1,9 0,7 0,8 048 G4 1,6 1.6 b7 ) 4 1y
s 0,5 1,5 1,6 0,6 0,9 142 143 h,5 g3 0,0 141 &
mt 1,0 1,2 1,0 Ny1 0,8 046 045 1 1,5 H 045 Ay
ap 0,1 0,1 0,1 N -
rr 0,1 0,2 0,2 0,1 0,1 0,1 0l 1,1 0, '
Sum femic 2,1 5,5 6,6 1,00 2,3 2,7 2,8 2,4 5,0 0,8 " 9,6 iy
Sum salic 97,9 0“,5 93,4 99,0 97,7 97,3 97,2 97,6 9,6 99,72 97,9 a4



ITEM 1
ELEMENT )
Fe i.5%
Ch 0.2%
Ma. 6,.2%
fie {1
As {500
T {40
j ) 740
j 2
Ki {10
Cd {50
Co {5
Cr {30
Cu 700 '
Gn - 20
GCe {20
lLa 00 -
Mn 100
tio 2000
tb 20
. S
Fb 70
Sh Cion
Sc ‘4 <10
Sn <50
Sr 200
Ti 1000
v i0
L {50
Y {410
pAY 200
ir 70

ra

2%
i%

0.3%

{1
(500
<410
1000

o~
/\u'|u
'm::sru

(io0
- 4S5
20

(20

100
300
20

20

S

o0
{iun
<10

{190
=200
UG
20

<50
{10
e
SO0

37
1%
0.7%

(1
{500
<10
1000

2
10
(50

(S

<10
20
30
(20

inn
300
20
20

5

o0
<00
<10

{10
200
000
30

{50
i0
{2
c00

Tabell &4

0.5%
0.2%
0.03%

(i
{SG0
<10
2nn

{2
<10
(51

{5

<10

i%0

ho
£

{20

a0
S0
300
{20

)

S0
{100
<10

<1
100
500
{40

(%0
SR
{20
=0

9
JOR NO. NJO (04
PAGE * 4
ITEM NO.  SAMPLE NO.
I = 02 GeverFidee
2 = 03 Geissangavitr
- 3 = 04 - . -
4 = 06 RSpeire
S = 42 te~vaPreic
6= 13 e
7 = 14 o
g = 15 GALire
S 6 7 8
0.7% i.%% i7% 1.S%
0.3% 0.3% 0.3% 0.5%
0.15% 0.2% 0.2% 0.,1%%
{1 {1 (i {1
{500 {500 {500 (5008
{10 {40 (40 {4n
A0p 300 Suo i6gn
2 {2 {2 (2
{10 {10 {30 i
{540 {510 (%0 (S
(S {% (S LS
{10 {40 i0 {10
200 SO0 =500 is
20 20 50 20
<20 (20 {20 a0
20 70 70 g
iso 260 150 200
1500 000 200 Zu
{n0 &0 210 -0
5 g 5 5
S o0 7N 71
{300 <100 Cauo i
1] <1 (it <in
{10 €490 {10 <10
§00 100 100 200
10060 £500 1000 1500
is 20 i0 i0
(51 {50 (S0 {50
{10 10 i 70
{ouf <200 {00 e
G SO0 o

70

SKYLINE LABS, INC.

SPECIALISTS 1H EXPLORATION GEOQCHEMISTRY
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PAGE 2

ITEM NO, SAMPLE NO,

-

Q@ = 16 OGweiicemaiiw
10 = 47 Rreiiw
11 = 48 tswvarvecc
in = 19 PP
13 = 20
14 = 24 k Hongor T

ITEM Q 10 i1 e 13 14

ELCHMENT

Fe oY 0.5% 1.5% 0.3% S 3%

Ca 0.7% 0.,3% 0.5% 0,3% 3% 2%

Ma 0.7% 0.07% 0.2% 0.05% i.5% 4

Aa (1 (4 (8 (1 {4 (1

fis <500 (500 (500 - (500 {500 {500

It <40 50 {10 (30 {40 {50

Fia 700 500 700 700 2000 2000

Lie {n (R (2 2 2 {2

Ki (10 {10 {i0 <50 {30 {10

Cd {50 {50 <50 (S0 - <5 (%0

Co (S (5 (S (S (5 (S

Cr (10 <i0 <10 <30 {50 <10

Cu 20 500 300 100 "3 o5

Ga 20 20 20 i5 20 30

Ge (20 (20 (20 <20 (20 (20

La 7D (20 (20 (20 70 50

bin 200 =1 200 70 700 Son

Mo 10 20 70 5 0. 2 2

NE 20 (o (20 (R0 20 ol | R

Ni S S g 5 5 S

Pl 50 %0 20 50 2 30

Gy {100 €100 <100 {500 {100 500

Sc¢, 10 <50 50 {in i i0

Sn {50 (30 (50 {10 <10 <10

Sr G300 200 500 200 §000 1000

Ti 2000 “nn 1500 00 7000 5000

v 30 §0 i0 10 30 20

b (50 (S0 (50 {50 <50 (S0

Y <40 - (10 <10 (40 50 5

n (00 (200 <20 <200 {2090 20

Zr 100 20 100 20 200 200

SKYLINE LABS, {NC.

SPLCIALISTS IN [XPLOMATION GEOCHFMISTRY
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. \3
wid
™ : . . .
“ad In the trianguler diasram pace 11 the norma<ive amounts of qguar.:z
~feldspar and plagioclase are plotted. The dizgram demonstirzatcs
™y
“ that the gneissgranite-composition is well defined (few sénples 1)
The garzljell - or the orebearing rock - by fieldevidence shcuwn
:j to represent a bleached modification of the surrounding gnelisz-
granite (pagels4 ) is enriched in quartz and depleted in plazioclas
’t] compared Lo the gneissgranite. The amount of femic minerals in the
ke gneissgranite are also essential higher than in the gangfjell.
18 ~ The gangfjell is weakly enriched in K while Rb is nearly ccnstant
:] through the series. F is higher in the gneissgranite which is =
e urprising faet.
=~ The emission spec. analyses are shown in table U p.9"4O0Frem this
. teble it is obvious that the only guide-element for Mo apart f-om
::] ' %o itselfl is Cu. v
unq Yiecrosceopic studfies of the analyzed rocks cshow similar minerals;
w49 guariz, micreeline and plagioclase (Arn 10- 20) (Table 5).
-..j ' TABLE 5.
; Mineralcontent thin seetions.
vy GneioSﬁfaqite Gangfjell Aplite
et in % (estimated) in 9% (estimated) in (estimated)
_ Quartz 20-30 30-40 (partly 20
| ‘ secondary)
el K-feldspar 30-40 40-59 4o
Plagioclase
- y
_4.3 (An10-20) 20~-3%0 10 25
Biotite 5-10 5-10 3
'i] “usrevite v X
r Chlorite X X X
Calsite X
‘e i
] hpatite X > S
lMacnetite 2~ 3 X 2
.Ln] Pyl”ite X 2 X
Fhyrotite X X
-1 " 2 o
1 Chalcopyrite % (x)in some
- samples
MolybLdenite X {x) "
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A part of the guartz-content in the gargfjell is however secondary.
The sulphides is ~ in space - close connecited to the quartz-veinlet
Calcite very often cccurs in small amounts together with the sulphi
des. Sericittization of plagioclases is common in all

three roclktypes, but most outstanding in the gangfjell. Another im-
portant difference is that the ganglfjell is enlowered in magnetite
comparced Lo gneissgranite. Mag. measurements across the gquarry of
Knaben 1II confirm this in a weak negative anvmaly. The magnetite in

the gneisczranite is concluded to be the Fe-source for the ironsul-

The aplites are not discussed so far. In the triangular diagram the
show similarities to the gangfjell, but remembering the secondary

veinlets in the gangfjell, the aplites are in origin richer in
quartz.

&
field. Negarded as a late
t

Aplites occur usually in narrow zones, quantitatively limited. A
faint impregnation of molybdenite and cther sulphides may occur. The

role cf the roeck in the oregneiss, if any, is not understood so far.

»2 Drilling.
Two targets were on the drillprogram for 1980,
1. Cneleong hole in the southern sectors of the Knaben II deposit.
2. One or two short holes in the Bragold zcne 1,5 kn SW of the
Knaben IXI-quarry.
As earlier mentioned the drilling did not commence before 25th of
.« HFugust - at the long-hole-site. Near the depth of 100 m there was
@ eouple of falling downs and waterloss. After one week of cementing
without suceess, the rig was moved to another site for a new attempt
Ve adis

succeded again and the long hole drilling in 1980 was suspended.

Drillzhole 7/5_(from_the_ long_hole_site).

The drill-site is shown in map fig. 1 Corelog is enclosed (App,l).

The core of 108 m length enters pink granitiec augengneiss and
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continues in "rusty gneiss with remnant of supraerustal rocks".

(Kap p. ¢). Granitic gugengneiss dominates this zone, altering
with amfibolites and zones of Yinegrained quartzrich gneiss. Nine
shorter gneissintervals (0,2-1 m) are btleached, and when bleaching
oceur the rock is sulphidebearing. Pyrite and phyrotite is the
copmon sulphides, rarely molybdenite and chalcopyrite. Four of

these zones are bordering amfibolite, two pegmatite and three are

inside the gneiss. '

Tvwo pegmatite dikes are paralleli to the foliation in the hanging-
wall and ecutting the footwall.

The occurence of blezched gneiss - gangfjell - in this core, un-

doubtedly altered red gneiss by means of sulphides, is evidence
for a metascmetic origin of the gangfjell and the ore.

The Fregold field is situzted sy of Knaben, mep. p. 2. Knaben line
Company hes previcus werked 4 rrospecting trenches and 3 aditis
ecrcse 2 10 m thick rineralized zone. The minersliza*ion is con-
rected to guartz veirg, but melybdenite mey cccur in patches in-
pregneted in the rock. The rock constitutes of orédinary pin¥
eugengneise, occasioneglly bleached, and some 0.2-1 m thick zones
of aplite. Foliation 20° -30° y Aipping east.

In 19¢€ Ellen sampled the Pregeld erea in 7 blestholeprofilec.
The result from thelr work is rregented in figes 2

Cur drillhole in PFrzpeld is sited where the mineralization seen-
to be most obvious (fig.2). Drillsection is shown at facing rege,
description of the cere in the enclosure.

Tre core shows week (0,01 %) moly-dessemination for 6 m. The ore
zcne consists of apli

rf'

ic rocks &nd bleached gneiss. Veinlets of
smoxy quariz are characteristic.

Conclusior drilline.

The manapgenment committee-meeting avtumn 198C concluded that the

leng hele should be drilled in 1281, A new zttenpt from & site

near the 10¢0-site will prebekly fail agein, and it is therefore
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rroposed to move « southwards (Mar. fig. 1). The Prapcld ninere-
lization is corneluded to be urnecononic.
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Introduction.

’ e
ceerees.

Some 25C streazcedimentsanples are ccllected SE and VW of the

“Knaben zrea (map fscing rere). In the eastern arez the szmples are

collecied 500 m egpart, in the western area mesily vhere roads cress

t

Ir the avtumn 1%8C 15 samples were sent to S:iyline Labe. and ana-
lyged by Emission gpec. on & ,aclage of 71 trace-elements, The con-
tent was gliown to be below the deteciion limit fer most of the
elemenls. After discussion with, end recommandation from Urnien-
geclogiet £, Olmere, Cxelic Acid Leachetes of the szme 15 szmples
vere anelysed. By this methede enly chemical compounds deposited on
the minerel-greins sre cxiracted, i.e. the methed is theught to

illuninegte the chernical! dispertion.

Toeckricue,

ere beiled in 1,5 N,
ic sciution is fil-

t0 convert

In our sazmples the Cxzlic leachate residue amounts 0,5 % - 3 % of
trhe sazple veight.

Cxezlic Les

hate englyses of these 15 sanyles showved enlearged velues
€ T

c f
fer most of the elements. FEsrecially & trend to increesing Sn-

LA

n

Tigures ageinet the mornzeonile betholite eest cof Knaten, resulied in
anglysing of some 190 zdditional samples. In addition to 16D samples
from the 1980-collection, 20 samples from the area north of Knzbern
representing both the snomzleous and background-content in the 1979
semples were englysed. An zccident at Styline ILzbs., however, ruired
abtout 40 of the 190 eszmples in "overbeiling" in the process of cb-

veining the exzlie leach residue.

cble € (next yage)- descncirgies the resulis from eralysing the

LY e

cane sprnles trezited in different nmenrer. 27 senrles ceollected wecst

Coaue b
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{g sior vr 17b,
Takle €,
Samples from the 1970 sezson.
Trested in nitrice acid Cxelic acid lezchate
p.p.ic. ©F totel T.T.2s 0F the lecashste
Tumber

1272 Mo Cu Mo Cu Sn Pb Mn
12 10 20 50 50 150 200
1% 2 10 20 150 70 200 200
14 12 10 70 50 70 150 500
15 8 10 50 50 20 't 150 700
16 £ 10 %0 %0 70 100 500
17 14 10 50 70 £ 200 700
12 € 10 100 70 100 200 1000
19 5 5 20 15 20 100 500
20 7 5 500 150 150 500 700
21 15 15 %00 70 © 80 200 700
o2 17 5 50 £0 . 50 150 500
23 14 10 500 200 150 200 1000
ol 5 10 50 150 100 300 1600
27 4 5 200 150 100 €00 1000
29 11 10 700 100 20 500 1000
1€9 1 10 %0 200 100 10C0 1000
100 1 20 70 70 150 500
401 4 5 30 150 100 1000 1000
192 2 10 %0 150 150 1000 1000
103 e 5 100 200 150 1000 200
194 2 10 20 50 50 5C0 500
10¢ 2 ° 50 150 150 500 1000
® -0 4 10 70 150 100 1000 1000
20z % 160 10 100 50 2000 700
203 Z 5 <2 %0 30 700 300
204 4 10 < ? 20 20 100 200
205* 2 5 < 2 %0 50 200 200
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i ibhe leachete kigh Mo is felloved by high Cu, high Pb (not
shcwn in the tetle) ané cften high &n

brsi @

KT T m——

iscselved in nitric ascic)
ese sarmples show Mo-

r.v.m. HMo, and Cu in thre
~figures for the oxalic resicdue gre likevisge

nd Sn-veglues are colcured. Ccaupared to

ereg west of Hvine Mine - up to
- v e % - o aam WSE L, R : N e £ .
e TJm. vhe erees 1, Tilg.e 5 &and fig. & ere very low. S locks
e Yoy 4 LI, b T w y
viie betler, csrecielly in the eastern zreez (fig. 4), tut there

Ne & S0NQ 10 76
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4, GECFREYSICS,

In 1972 suceptibility meosuremente were carried out on samples
from I'naben. The resulis showed that the gengfjell is lower in
" suceptibility then the bordering gneissgranite, Studies of thin
sections likewise demonstrate the low magnetite-content in the

gangfjell.

Sydveranger’s geophysicist Dr. Logn hes in 1980 tested the varia-
tions in magnetism in gome profiles in the, Knaben area. Two
instruzents were used, namcly s Proton magnetometer for mezsuring
the totel intensity and the N.G.U.-model, a2 smzll and stabel
instrument for vertical internsity. The results from the instrument; |
were nearly identiceal. )

Dr. Logn started the vork in the Knaben II-quarry and continued
" south of the guarry end in the Pragold field. Cne of the students
; continued later on in the Kneben I - Kvina zrea. The localities

for ihe measured profiles are shown in facing map.

The profile tkrough the quarry is shown on pagell . A lot of iren
scrap mask the result in shorter intervels, tut apart from that

. it ie demonsirated thet the crebeering rock is a some 400 gemme
lower than the tordering rock.

In the Erageld field there is also a veriaticn in megnetite inten-
sity, but no correspondence to ihe nineralized sone.

South of the cusrry and in the erez ¥neben I ~ Kvina Mine the
y Cegretiec v

ariation-curves are weexly undulating, with some pesks
vhere snfivolite

-z0ones are crossed.

M

Cenclusion,

It is demonstrated that the gengfjell in the Knaben-quarry can be
recognized by & weak negative anomaly. South of the Knaten II-

~ querry and in-ihe Kneben I - Kvina ares, garngfjell is suggested
not to be outcropping. The method is pesitive, the geology nega~

tive .
S. M.G.U, MDD FIHIN"g INYESTIGATIQNS TN THE REGICN,
£e1 TIntreduction.

Acecerding to en agreement between Elhem and Sydvarenger a change
of reports occured in 1990. Flkem”s report ccncerning their work
in the repgien wes made aveileble to us in lugust
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SIDE NR 22

The mep fig. 5 shews the erens vhere Elken Las vorked.
south of Kngben where N.G.U. hac ru

e

The gres

b |

& geochenical investigation

is also showed at the map. The blaelk srets in fig., S ere procs-
& :

precting pits described in & repert (Helmsen, 19€1) concerning
molybdenite occurrences in the county. Often cnly the locality
is mentioned.

Ceochemistry and prosrecting pits in tre Omland ares.

- s

In_erea 1, ey map. fig. 5, R.G.U. collected streamsedinent - and

s0il samples 1979, lNo report exist, but meps have been made
availeble to us. Geoclogically the area is situated in the continu-
ation of the Knzbern area. A. Bugge (19632) mentions that No-
mineralization occurs sparingly; cornnected to quartz veins and
stieks in a "fahltand"-zone. The typicel tleached "gangfjell" is
seldom. According to Pugge the aree is sampled very carefully, =and
€0 are the reilwsy tunnel croscing in B-W direction (see mep.fig.6).
T™e best secti n the tunnel asseyed 0,02-0,03 ¢ MoS,; as a

O

0
rare exepticn 0,1

ap. fig. € Gemonstrates the lMo-content in stresmsediments in the

rat
erea. A few high +vealues occur scattered, but only ene of these -

in the southern part - can be expleired by nearty mineralizations.

On Pesis of the -Xndwn pineralizations and conteminations from the

ge!
H
o]
E
c?‘
IJ
=
ol
3
]
ct
w0
™)
3 C‘
ct

he grea, this negative result is surprising.

ez wvith a series of prospecting pits, N.G.U. kes
run a soilsedimentpregran s a study of the method. (Fig. 7, key
mep. figs G). The map demonstrates thet the soilsediments are

well contznireted in heavy metals around one of the nining areas,
rrolably the greatest. Apart from that the enomelies are weak.

s Spe

element" to molybdenum than cupper, tut the zmount of data is too
small to confirm t”uv.

‘4
El¥em has deseribed the Mo-minerelization in the area as conneecied
to smell lenses of grey grneisses (pangfjell) in augengneiss
Lnalyfcf from plﬂ* in blastholeprofiles in the Omland area
apled erea) show values up to 0,02 % MeS

L5 2'
The mlnerquzatiOn is hcug.t t0 be unecononic.

e S g w—



W
I~

NR 23

Geochenisiry =od prossersdisrs 1

.
-

Puring the suemer 4965 Ilken coliested some “6

{&C0 stresr-ediment-
semples iz en aves west ©F Iake Sirdelsves (Arce 2 =ogd 3, fig. 5).
The samples were Temmal yoed by W.G.le din 7€ ¥or the e ements Mo,
Cu and Zn, (Clercd, 19E0). Yong fif. B and Tig. @ demon trate the:

o "“L:‘
r‘lo Vpl ues. J”a’. J--Lg'

m

» ‘tovering the mtcthern erea, oshoos very low
Mo-content amd me smome

-

The southern zyee, fig. @, 45 ancmule 4 the ewecs erorn the old

procpecting pits. The magnitude of the MNo-velues is zimilar to the

results from the 127%-investigation near Kneben, where Lnown mine-
relizetiopwes Coimcted by istreporariime

L LD S SS0aS ._--,‘;,.4..-..15

The old prospecting rits and szall mines vess c¢i fhe southern

sector of I=%e Birdelsven: were chudied by “limem pevlopists in

106} -GG, T}jf Toc-ﬁﬁ-t'j ec p‘-'-!“r—-.d Pr{.. R S

e

Indre Sandcamzvk (T35 Y} e decseribed =s wethly mimtreiized depo-

sits without ecornmic dnterest. Te mimmrelizuticn 43 tonnected ta

a2 series of small lenses or zones of netzspdiments in 2 homogenou:
of

pink au - Molybuerdte ccour ziong the plan

- " foliation wr
with gquerisveins.

'1 C"l

togethe

The Rarnestad ficld, the southernmost in the field, was in 1965

a
sampled in S blasthele-profiles zcross 2 Lerallel omeifsse imentzones
of scome 15 @ thickness.

Lri ¢ everape of 24 psscoys fronm 148 blastholes are C,027 & .:KE.
Tre Rannested field is declared uneccrom ic,

Cther fields located in the Ker mgn. fiz, S,

23
This &rea is explored by both Elkem and .Folldal end is described
in the report from Sydvaranger in 1979

e . .
There are a lot of small mines in the zrea from the periud 1915-1(14,

t. ;
k total of some 38CCCr6F crude ore with an average of © 17 was
nined.

b — - s

The ares is-conciuced to be 0l no cetmenic 3mtereo

This is arn old prospectirg pit in & cusrtz vein with traces of

EL,, Agurtierni, Yonnstali aads

oy o et T T ey STy
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Smell occurences vhere molybdenite is ceonnected to guariz veins.
In Ovedzl a couple of adits were weried in 1918 and some £0 tcns
cf ore were exceavaeted. Small, but occationally very rich pockets
of molybdenite.

-h @

Elxen gives no recom:mendation for further work
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SW of the Kreben Mine on both sides of the river Kvina there is
2 let of PTCS?eCul 5 rits where melybdenite is not at all reported
or connected to pegmatite veins. The area is nct interesting.

A zone of irhomogenous gneisses are said to be impregnated in the
surrcundings of pe v~°untes. In 196% Flkem recommends Elasthole-
sempling, but thet has not tcken place. ' o

Tt is preposed to look at this locality in 1981,

hdits and prespecting trences sre worked in this zrea. Flkem's
cenclusive remerks are small ceccurences connected to pegmatites.
No econcmic interest.

firea 12, The Flottorp Airca.

™is erea is napped by Folldal, tut-the report hes not been access-

itle to us.

In 1944-42 it wes érilled some 1600 n concluding that the cre is
irregulary and the guentities small. Sydvaranger p“oposed to carry
out some geolegicel mapping in this area in 1980, but according

vo an egreement between the claimholders and & private investigatcer

the rights are leased out fer en unspecified period.

The map facing pege shows Flhem’s exploration areas in the Knaben
vincinity in 1969/€¢€. They concenirated on the mineralized zone
west of Kvina - Kneben I - Xneben II, the Brapoldzone. (Irdicated
mep pe 2).
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The nost interesting fields were mapred in scale 1:1000 and a lot
of blasthele-profiles vere enalysed in this ceomprehensive explo-
ration. (The results from the Erzgold field, map. fig. 2, give an
example on the work).

The cenclusion is negative.
Cenclusion.
The regicnal work, carried out in sress of previous workings, has
- . » . '
not exrossd Mo-minerelizaticn of ecornonmie interest or areas for
increasing or even centinuing exploraticn. There are, however, some
localities (black spots on map. fig. 5) that have to be surveyed,
but eld woriings, known bui uniknown, do not create optimisn,
S SUMNMLRY - AND PROPOSALS TOR MURTHER V"T?.
&.1 Sumaary.

This report are deeling with the resulfs from the

field seascen 1979
and deta from Elker s and 1.0.U.°

exploration in the regicn.

The arca ¥nezben II - Kﬁaben I - Kvira Mine is mapped and the regio-
f the rocks is shown by some thin merrerhorizors.
Reconneisance mapping in the anomalous streamsediment-areas (from
127%) has not led to new deposits, only weak Mo-mineralizetion.
Prilling of the long hole in the soutlhern sectors of the Knaten II-
demoseit was abe

ncened after some 100 m, because of repeated fzllin
downs and waterl

s5 in the hole.

Thin zones of bleached sulphidebesri

phi ni; gneiss oceur in the core
proving that

the origin of the gengfjell is metasormatic.
A short hele in the Pragold-zone SW of Eneben shows that this zone
ig unecornonic.

‘4

Geocth:strv.

.

250 sireansedimentsamples are collected SE znd VW of Knaben. The

o

content of tra ts in & selection of semples is by Esnission

ce~
Spec. shovn - mesily - to be below the detection limits.
The Oxnalic-zeid leschates of the senrles
the chenical dispe t s
lies have come vp, but a small content of Sn seam to reach the
Pighest velues cceinst the mo 1
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Nr. 5. 5000. 5.74,

BIDE NR.

CORE DESCRIPTION

Dh Brageold 1980. .
Coordinates, map 1:5000 Knaben Bl. 2 : y = 387 465, x = 650 2930,

Plunge

Depth

Depth

0

352

23,35

24,1

25,05
26,1

27,0
28,3
29,6

50,3

‘4

33,3
34,0
35,5
43,0

43, h
4u,2

50g in BEOS N direction.
44,2 m,

Rock

"Dioritic" gneiss with feldsparaugen.

Small amounts po and py, traces of moly. Foliation 21°.
Pink gneissgranite with elongated feldsparaugen.

Biotite common. Pegmatitebands at 8.6 and 8.7, 9.9, 10.10

and 11.0, 2-5% em. 23.30 2 em vein of smoky quartz, but
no mineralircation.

tplite, pink.

Some mm-thick veinlets of smoky quartz. Traces of cpy and
mcly. Foliation 250. (E.spec. sample 23,5m 20 p.p.m. Mo).

Pink gneissgranite with a few quartz veins (smoky quartz).
Aplitie granite. Disseminzted mely, trace cpy. Well foliated.
Ordinary augengneiss pink.

Some veinlets of sumoky quartz, traces moly and epy.

Pink and bleached augengneiss. Veins of smoky quartz.

" Traces moly and epy.

Finegrained bleached gneiss, biotitebearing.

Traces moly and cpy. E.spee. sample 29.1 - 70 p.p.m. Mo.
Aplite and bleached grey gneiss. Traces moly, c¢py.
Foliation 20°. E.spee. sample 29.7 - 50 p.p.m. Mo.

Pink augengneiss, barren.

Biotiterich gneiss with feldsparaugen.

Pink augengneiss.

Biotite (&nd hbl) rich gneiss with feldsparaugen.

% aplitezones 10-25 em. Pink. At 40.7 cpy, po and 2 grains
of moly. :

Bieached gneiss, traces smoky.

Biotiterich greiss with pink augen.
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CORE - DESCRIFTION.

Db 7/5 (Profile 7, Dh-5
Cooxdinates, map 1:5000 Knaben Rl. 2 :
Plunge : Vertical.

Depth : 108 m.

Rock

rage

in the previous system) KNAREN.
Yy = 288647, x = 6502580,

Joints

351

36.1

7.3

574
38.2
38,4
40.8

55.1

_matitiq 10 ez from

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

Amfibolite bernded by em thick finegrained
quartz/feldsparbands. The foliation =t the
henging border is 54° (0° is horizontel) and
some folded. (After 1 m %6° which is about the
mein dip). Sample from the border 30.2-30.4,

,Anfibolite banded by em-thick pink K-feld-

‘sparbands. Sample 34.4 n.

Pink augerngneics, weakly foliazted, Resembling
the top of the hole, but less dark minerals.
Sample %5.6 n.

Amfibolite (¥i/Hbl), banded by 1-5 cm bands of
pink augengneiss.

Red sugengneiss, weak foliation.

tmfibolite with tiny bends og sugengneiss.

Fed augengneiss.

Anfibolite with bands of red augengnelss,
until 10 cm thick. 39.65-39.,80 sample.

Pink augengneiss as at the top of the hole.,
Elongated K-feldsparaugen, Bi-bearing (and
Hbl!) lMore cozrsegrained redq feldspar (peg-
At

52.9 5 cm of pepmatite. 46.6 sample.
Hang-area footwall parallell 300.

the footwall.

5.5 two joints,

rusty and weather-
ed.

8.7 end 2.2 small
joints as (1).

16.3 and 16.9 joints
(457). 18.0 as (1),
23.5 as (1), 27.7 as
(2) weathered.

33.5 joint as (1).

42.5, 42,7, 44,2
joints 45Y.

45,7 as (2). °

48,3, 48.5 (457),
49,9 (1).

Some waterloss around
45 m,
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05,0

66,45

Reck

miibolite/bictitegneiss bandegd by -

felAdsparbands,
- 5
o 307, 55,5 m ample
ed sugengned. x;
h tweo ¢iobende Ol wed augun- .
"o with Bi/Hbl., The last 5 -
i iy small amountl 2f pa.-dmrdkhe hy Lehe ™00
to Thr '.'r‘vh- .
fouls L Lea bDinzll mounts oi PO, B

Pink augengneiss witch augens until 2 cm,

Bi/FYW1, ™~ last 15 em blearh-na T
ANTIFEIE Lo with whits hentisani 4 ur and s
Trrlo v Fiaegraired po. and Py. in small

amounts. 63.6 sample.

»

Bleacted augencneiss with Bi end smoky quartz

("gangfjell™), Small amounts of Po., py. Tracec

JSQ
of Mo 5

kcd augengneiss.,

-

4.1 szmple.

Bleached augengneiss (with nilky quartz).

Emall .-
S76f- po. and py. L

e o i ¥, >3
' b=
smuple. <

{1 pugengneiss, Ei/Hbl.

4 bands of amfibolite
- until 15 em thick. '

Fhe dwereal Yoring with a biotite rich zone -

2 with bleached iron sult--
ing sneisl. MNot MoS..
2
h Bi/Hbl,

nts of po./py.

5 cm thick and ¢ont-
phide he.

70.7-70,9 bleached

v\t“b“lf..: 5

all amm

LK sugen@nelss, wore wwnr s, nsual -~ lesce:

A

¥ minerals. Weak foliation. 9£.5 and 6.7 to
bands of aplite 5-40 cm thick. 257, 75.7 m sanmple.

Dt

~

ape 2
Joints
./ as (1),

74.2=-75.3 two
parallell
vertical Jjoints,
weakly rusty.

N

== By
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Depth

78.0

78.9
81.85

. 82.1

83.35

84.8
85.9
86.4
88.5

91.7

95.0
101.3%

103.5

104, 2

Rock

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

As sbove, pegmatitic 78.15-78.2%0.

Quartz/feldspar pegmatite. Banging border near
parallell to folietion, footwall is irregular
(cutting).

Blesched gneiss with po. and py. Traces cpy
and MOSE. ’

Pegmatite cutting at footwall.

Eleached gneiss with small emounts of po. and
PY .

Pegmatite cutting at footwell. 84,1-84.2 aplite.

Pink augengneiss.
Pepmetite near parellell to foliation.

Pink gneiss grading into bleached gneiss with
some sulfides.

Pink gneiss with narrow Bi-schigt-zones.
88,7=-86,75 Ei-schist attend to soft clay-like

Mass.

Pink and green augengneiss. The first 5 cm
altered Caolinisized.

Pink augengneiss with Bi/Hbl,

Pink sugengneiss (partly with feldspar). Some
small intervalls bleached and sulfidebearing.

Banded rock Bi-bands and finegrsined quartz/
feldspar bands. Foliation 500. 101.5 ceanples

Pink augengneiss with two Bi~rich bands.
Folded downwards.

Page 3

Joints

80.5 two parallell
joints.

8153 type (1) and
2)s

Falling downs

possible.

82.5 joint type
(1) crossing 45
Jjoint.

Rusty. Fealling
downs and water-
loss.

Not succeded to
sement.

(o]

85.9 as (1).

£7.9-88.0 double-
Jjoint. ‘
Falling downs
possible.
88.9-82.% and

89,6-20.5 double
Joints dangerous.

B
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Tepth
104,45
105.0
106.5

108.0

Rock
Banded rock as 103.5 m.
Amfibolite. Sample 105.0 m.

Alternating emfibolite and pink gneiss with
thin bands of derk minerals.

Gneiss some brecciated. Breccia—colopred
K-feldspar.
At 103.0 m the hole wes abandoned.

Page 4
Joints
106.5-107.2 verti-

cal joint waterloss
and falling downs.

B
B e e, e 2 it 8

s T SRR —

rum

R




Nr § 300D 10-76

siot kR 28

.__...._«-—-—.

=
e}
i
-
0
™
in
o)
H
m
o
skt
oF
m
b
4%}
]

arried out in the ¥nabten II-quarry and in

s ageinst Hvine. The guerry demcnstrates
that the gangfjell glves & nege ative anomaly of some 400 y compea red
to the bordering grelss. In the oiher profiles the curves are

weekly undulating, i.e. no cuteropping sangfjell.

--—._"_-.-.__—_ B o e i e e e T A e i S A

Areas of ¥nown Fe-minerzlizetion in the region are explored by
geochemical, means, geological rapping and blasthclekrofﬂles with
following assering. & lot of cccurences are studied, especieally
The Pragoldzone and its continuation ageinst nerth. The investi-
gations conclude that no econemic Me-ninerelizetion is delected,
Scme localitics in an official report cencerning Me-occurences are
still not surveyed.

&.2 Prenesals for further investipastien.

F

Drilling.

The new site for the érillhole in the southern sector of the
Vraben II-deposit is shown in the map fig. 4, and in section 9 in
th.e bloetdiagram. Prill hole /3 did stirike enly wveek minerali-
zotion and this can be due to siting too fer west. The interpre-
totion of the upper limit of the orehody show that it is rcesitle.
ction 7 and -9 where the southern
bloclk seems to be thrown weakly east.

The urper limit of the eretody can zlso mean that the gtrucliure
conirolling the cre is cenverging., At 21l evenis the hole should
f"

C
cut good mineralizetien to justify more drilling in the deposit.

The border—zone adjacent to the morizonite-tetholite is proposed

“ oy rTeconneicsance mapping and - c0lid rock geochemisiry.

One of the loczlities menticned by Elkem, Motlaend, and a few other

localities where molybdenite is reperted, will be surveyed.

May 9th, 1CE1.
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Cxelic-acid leaching of rock, scil and
stream-sedinment semrples as en anomsly-
eccentuatien techrigue.
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Survey.
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The molybdenite precvince of southwestern
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area. Mandal 1:250 00O,
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Mo, Cu and Zn in streamsedinents vest
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