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Statens rettigheter i Kvikne omradet

I brev av 30, mai 1979 har vi meddelt Industridepartemen-
tet at vi ikke snsker a4 forny handgivelsesavtalen av 15.08.,73 for
statens rettigheter i Kvikne omridet.

Da vart arbeid har vart og i noen tid fremover vil vare
konsentrert om Vakkerlien, har vi i brev av 5.12.79 bedt cm & f&
leie rettighetene staten har der.

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

Pregvematerialet oppbevares i Kristiansand og kan avgis
eller pa annen mite stilles til disposisjon for videre bearbeide
pd ethvert tldspunkt

Med hilsen
C

rd

/7 Céz, Z%L k/ l}

Frank Nixon

Kopi: 0Undersekelse av statens bergrettigheter.
Inklusive ett sett rapporter.
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Summary and conclusions

”Durihg 1973 A/S Sulfidmalm optioned from the Norwegian state -

*" 42 claims - among them the Kvikne mine.

In 1974 the Kvikne Region was covered by helicopfer EM and

mag survey (Report 347/74/20), regional stream sediment
sﬁrvey (Report 373/75/20). In the Kvikne mine area geolog-
ical mapping, VLF-, slingram- and mag survey (Report
339/74/20) was carried out. At the end of 1974 eight
diamond drill holes were put down on the most promising
geophysical anomalies. None of the holes hit promising

mineralization.

In 1977 we decided to go in with a VLF survey using a profile
direction which favoured the SE direction of the mineralized
bodies. Most of the known showings and mines were picked up,
but because of the steepplunge of the bodies,.they could nof
be followed for more than 504100 m in the plunge direction.

' Late autumn’ 1977 CP measurements were carried out by charging

up three o0ld mines: . : . -
- 1. @vre Vang mine |
2. Nedre Vang "
o 3. Dals "
Grab samples gave the following results:
%Cu %Zn '
'0.80  14.6 @vre Vangs mine assayed at TN 1977

. 7.00 0.68 Dals mine " von ]

In trying to find possible bodies along the northern extension

of the main mine zone (Grabe and Segen Gottes) a resistivity

" survey was carried out (Bradient array)

/2
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Both CP~ and the resistivity survey gave promising anomalies.

Using available geological and geophysical information four

drill targets were picked out.

1. @vre Vang mine
2. Nedre Vang mine
3. Dal mine

4. Resistivity survéy anocmaly zone. '
The drilling was followed up by CP down hole measurements.

Diamond drill hole 9 ended in a tunnel supposedly belonging to -

the Nedre Vangs mine. This is also indicated by CP down hole
measurements. :

Diamond drill hole 10 did not hit interesting mineralization,

but CP measurements indicate that an edge of thé Nedre Vang mine
was passed at 120 m.

It was not possible to get an indication of a down plunge extension

of the .fvre Vang neither by drilling nor by CP down hole measure-
ment.

After 1977 work at Kvikne Mines it is concluded:

‘1. @vre and Nedre Vang mines and Dals mine are of limited size.

2. The hole put down in the resistivity survey anomaly zone
gave interesting mineralization (Cpy, py, sph). Future work
in the area should be concentrated to this zone.

../3




IJ Geology

IE ,f{;For a more detailed introduction to the geology of the Kvikne
—~ . mines see Report 339/74/20. The enclosed map (scale 1:5000) in

lld > +this report is based on mapping from 1974.

P '

VThe main rock units in the mine area are different schist types
going from ‘quartz biotite - to quartz sericite schist inter-
layered with amphibolite and later intruded by trondhjemite'and
" ‘a small gabbroic bedy.

Rapid change between the amphibolite and schist types is the

normal case. This is also visible in the diamond drill core.

EES, N, W D, GEN, N, S, S RN, N, e, S, e, .-

The schistosity is stfiking NNE/SSW and dipping 20-40° east.

A strong lineation in the plane of the schistosity is defined

. by parallel arrangements of minerals, boudinage structures,
quartz rods etc. The mineralized bodies are orientated parallel
to this SE direction. '

‘The miﬁeralized bodies occur in two different horizons. The -~
structurally upper zone includes the main mines (Gabe - and segen -
Gottes), while the structurally lower zone includes the showings
and mines we have been concentrating on in 1977 (@gvre and nedre

Vang mine and Dal mine).

The mﬁp pictufe indicates that these two horizons are separated
by the main amphibolite zone,.

.

/4
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Geophysics

. In 1977 the following surveys were carried out:-

VLF - EM measurements.

2. CP measurements both on surface and down hole.

3. Resistivity survey gradient array measurements in part of
the 1977 grid.

-

" VLY -~ EM survey

The VLF survey was carried out with a Norwegian unit (Paulsen)
using station NAA.

Most of the mines and showings were picked up but could not be
- followed for more than 50-100 m because of the plunge of the
mineralized bodies.
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CP-measurements

g

““As mentioned in summary and conclusions’ the three old mines were

charged up by means of the CP-method. Technically the survey

. went well, but there are certain factors which made a limitation

to the data obtained and the.usage of these.

7'1)7 The area as a whole is well conductive and giveé very little

contrast in the data. The cause of this is the rapid
change between conductive layers (graphite and mineralized
horizons). '

2. The relatively steep plunge of the bodies with reference to
the terrain.

Apart from the anomalies caused by the body in which the
active electrode is grounded - weaker secondary anomalies

have been picked up.

Enclosures 6 and 7 show the pattern arising from activating
'ﬂype and Nedre Vang Mine and vice versa. The patterns are
very identical, each showing the other as a secondary anomaly.
Two other secondary anomalies are also visible on the maps.
One on line 850W = 225-250N absolutely identical on both

maps. The others are not so clearly displayed on both maps.
Activating ffvre Vang gives the best display of the anomaly.
(675W-400N). Nedre Vang aétivated is too close to this '
anomaly and it does not manage to bend the contours enough,
but having both maps one can also see the disturbance here. !
The outcroping of the anomaly was more exactly located later |
after having drilled DDHS and one found a mineralization zone
between 52.5 and 53.1 m. By activating this another map

came out, enclosure 9.

/6
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By activating Dals mine a similar story can be told, see enclo-

sure 8. Dals mine itself aﬁpears strong together with two-three

. secondary anomalies (contours expanding). One is'already explained

by the DDH 9 zone.

The interference between the conducting zones are best made
visible on enclosure 10, compilation of CP-measurements.

The method failed to indicate down plunge extension because of
the combination of the plunge terrain and surrouhding condugtors.
The drilling was followed up by down hole measurements. This
gives good contrasts of separating conductive conductors.

A list of these measurements is enclosed in enclosure 11, 12

and 13. The data clearly indicate that data on the bottom of

'DDH 9 just above the open shaft belongs to surface data related

to Nedre Vangs Mine i.e. the =200 contour. @vre Vang data in
the same hole has the same pattern but different values. This
is all repeated by measuring in DDH 10. (vre Vang seems to

have no significant extension but is electrically connected to
the Nedre Vang. ' .

Data measured 'in DDH 11 clearly indicated that the mineralized

zone at 40 m is the down plunge extension of the Dals mine.

Resistivity survey (gradient array). In order tb findrother.
mineralized bodies along the main mine zone a resistivity survey
was carried out using McPhar's IP equipment in the gradient
array configuration. - ‘

The data are presented in enclosure 1l4. Data in brackets was not
possible to take because of heavy frost. The main mine zone

stands but very well as a half circular shaped anomaly limited
by the 10-nft contour.

/7
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- Within these we find the old mines. - There are several anomalies
: onl't.he'..map's, but two caught our attention. According to data

~ they both seem to suboutcrop on line 400W at about 275N and !420N
" and- trending towards SE. This also coincides with known

geological observations. The supposed down plunge extension of
the anomaly on 275N was then drilled (DDH 12 300W/375N). The

. anomaly was found to be caused by a mineralized zone at a depth

4

of 5 m.

../8
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Diamond drilling

On the basis of the geophysical survey from 1974 and 1977 and the
Aknowledge of geology and structural development in the area a
short diamond drill program was planned and carried out during
late auvtumn 1977. '

The main drill targets were to test the down plunge extens?on of
the Vangs- and Dals mines, both giving VLF and CP anomalies, and
thé resistivity survey anomaly zone at 300W/275N. Drill log data
are enclosed. Llock “iagram shows the relation between DDH 9-10-
11-and the Vangs- and Dal mines. The different ore bodies are
also tried indicated - this interpretation is based on available
geological and geophysical (CP) information. Diamond drill holes
1-8 drilled 1974% (Report 339/74/20).

DDH 9

Put out to test the down plunge extension of the lower Vangs mine.
The hole was stopped at 84.2 m where we hit an old shaft. Down

- hole CP measurements indicated that we had hit the lower Vangs

mine at depth.

DDH 1.0 , -

Put out to test the down plunge extension of the upper Vang mine.
The hole was taken down to 144,2 m without hitting any mineral-
ization. CP down hole measurements (charging up both upper and
lower Vangs Mines) indicate that a possible mineralized body

was passed at 120 m. Most-probably,an edge of nedre Vang mine.

DDH 11 _

Put out to test the down plunge extension of the Dal mine. Two
mineralized zones were hit; one at 28 m and one at 40 m.

CP measurements by charging up Dals mine indicate that the zone

at 40 m could be the down plunge extension of this mine.

c 19
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DDH 12

Put out to test the resistivity survey anomaly
A well mineralized zone occurs at 4.8 m. This
cause the anomaly. Because of loss of core it
to tell the exact thickness of the zone.

..710

zone at 300W/27SN.. .

is believed to
is not possible
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CP-measurements in DDH9

ST
. .,‘_‘-;.-‘. -

Depth down (1) (é)

hole in m. @vre Vangs Mine Nedré Vangs Mine " Dals Mine(s) ' DDHQ/éfigrgéJI m
0 X) XX ) x) Xx) x) Xx) x) xx)
5 -229{ -529 -148 | -uug -120 | -u20 + 7 | -293
10 -231,| -531 -145 | -445 -129 | -429 + 11| -288
15 -227 | -527 -142 | -yy?2 - 95 | -395 + 521 -248
20 -222 | =522 -137 | -u37 -126 | -u26 + 54| -2uB
25 -218 | -518 -133 | -433 ~121 | -u21 + 51| -209
30 -220 | =520 -132 | -432 -109 | -u09 +128 | -172
35 -220 | -520 -131 | -431 -102 | -u02 (+155 | -145)
4O -216 | -516 ©-130 | -u30 -105 | ~405 +142 | -158
L -218 | -518 -131 | -u31 -103 | -u03 +156 | -1uy
50 -215 | -515 -130 | -430 -103 | -403 +247 | - 53
g5 -180 | -480 - g4 | -384 -126 | -u26 '
60 -129 | -429 - 34 | -334 -156 | =456
65 -cg | -z208 0 | -300 -125 | -ues
70 -62 | -362 + 4y | -256 -177 | -u77
75 -25 | -325 + 75 | -225 -186 | -u86
80 +6 -294 + 89 | -211 -192 | -492
x) field data

xx) normalized contoured data .

K

.
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CP-measurements in DDH10

Depth doﬁn

hole in m. fflvre Vangs Mine(;) " Nedre Vangs Mine(2) Dals Mine(3) DDH9 52.5-53.1m
0 Cox) XX) x) XX) x) XX x) xx)
-5 -239 | -539 ~153 -453 -162 -462 - 21 -321
10 =238 | -538 -15Y4 -454 -163 | -463 - 14 -31y
15 -235 ] =535 -151 -451- -161 -461 - 14 =314
20 =235 -535 -149 -449 ~161 ~461 - 9 -309
25 -233 1} -533 -148 -4ug -161 -4B61 - B - —306
30 -232{ -532 =147 | -uyu7 -162 ~U462 - b -306
35 =227 =527 -142 -Lu2 =154 =454 + 19 ~-281
Lo =221 =521 -138 -438 -148 -448 + L3 =257
L5 =220 { =520 ~-138 -438 -148 -448 + 47 -253
50 -219 1 =519 -137 -437 -145 ~445 + 53 =247
55 ~-218 | -518 -133 -433 -126 -426 + 97 -203
60 -215 ¢ =515 -130 -430 =111 =411 +136 -1l6Y4
65 =214 { -51u -129 =429 -108 -408 +142 -158
70 - -210 | =510 -125 ~425 -111 -u411 +138 -162
75 =203 | -50Q3 -120 =420 -113 ~413 +131 -169
o -195 | -495 -112 ~412. =117 =417 +123 =177
85 -lu3 | -4u3 - 67 -367 -139 -439 + 76 -22Y4
20 - 94 | -39y - 22 ~322 -159 -459 + 33 ~267
g5 - 68 | -368 0 -300 -169 -469 + 10 -290
70 - 52| -352 + 14 -286 -174 ~-474 - 5 -305
=C - 32| =332 + 33 -267 -181 -481 - 15 <315
~i0 - 15| =315 + 49 -251 -185 -485 - 25 -325
115 - 1| =301 + 65 -235 -188 -488 - 33 -333
20 + 5[ =295 + 71 =229 -191 -491 - 38 -338
126 - 11| -311 + 57 =243 =191 -491 - 40 =340
130 - 46 [ -346 + 25 ~275 =194 -43Y - 45 ~345
138 -111 | -411 - 32 -332 =195 -495 - 54 -354
uQ ~160 | -u460 - 71 -371 -196 =496 - 61 -361
145 -l6kL | -4bY - 75 =375 =204 -504 - 61 -361
x) field -data

XX)

normalized contoured data

!
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CP-measurements in DDHll

Depth down
hole in m.

Dals mine

(3)

DDHY 52.5-53.1 m

10
=5
20
25
30

-~
-

40
L5
50

X)
-82
-69
-45

x) field data

xx)

-382

-369 .

-3u45
-322
~302
-270
-251

-243

-258
-284

x)
-16
- 6
+ I
+ 5
+14
+25
+29
+35

'+u1
+46

_XX)
-316
-306
-299

1 205

-286
=275
-271
-265
=259
-254

xx) normalized contoured data

"
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DIAMOND DRILL RECORD

590W/375N

LOCATION: ... ... . BLARING- . . . DI 90 . HOLENO . 9. . . SHEET NO-_._ 1.
 ou. R Sivertsen P
LOGGED BY: . ... .0 STARTED: . o PROPERTY ;.

casmve: .. .0 . Pswep, 25.20.77 Kvikne Kopperverk ~

core size: ...32. MM wers comrcreny | .. . R

Frq:m To ! ) -, - Description

............. Summary log ) . {¥§1
for w0 e fessseserassnnins e frciet .+ vemaens a- i ‘.:
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38,0|: ' Quartz biotite 'schist with some
' ...graphite.. .. : R
..35.4-36.4 Quar‘tzn.te wlth 10% Sulphldes
Lpo, epyl. :

[
N
[«
-
&
d
H

e

"""'Interlayered quartzbiot:.te schist U7
amphlbollte (calc 5111cate)
. quartz sericite g_ch;.st _

Sl_:_lp_l}j_.g_ieg"- 52.5~ 53 1l 25% in a quartz rich_ |
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- End of hole.
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- | - Ys SULFIDMALM

d ' : DIAMOND DRILL RECORD

: 590W/375N - 90 5 o
(1. LOCATON: .o BEARING: ..o ow 90 woewno:. 3 sweerwno 2l
i ocapsy: _ R. Sivertsen g, property _ Kvikne Kopperverk
I ‘cASING: ... 0 . FINISHED: .....cooveoronr e
TR 82 mm TesTS (CORRECTED)
l@ From | To . : Description
_ 0o - 17.0 Quigg_g__.p:.otlte schigt with garnets. muscov1te
l ' is common and the cpntent 1ncreases_g9ygnwards.
J The rock has’ sgf‘ijgj‘iq_._g_ strong deformation - “:”;
' as shear tight folcls_ porphyroclasts. <oy
T s O AN r
j 17.0 j21.0 . Amphibolite (calc silicate layers) ¢
‘l : &N ) The upper part is fine grained and laminated, . !
- ER & the lower more massive and coarse: gramed. CoR

T B A e L L L PP,

l o g ' » e ' B
i . SOVREPA AR

21.0 [29.3 Quar'tz sem.cite schlst w:.th blotlte porphyro-‘i:

nasspen

-
.; ...... - Garnets.Qgeure din. y.anymg amounts and. 5 & L PR—
-

There seems . toﬂ_"tge Q relat:.on between the
I 1 . '~ content af biotite and garnets - more biotite
| more”garnets.

1.
}' N 22.05-22.1 -massig_e layer of po. !

™ . : wf B "' ) " o —E—i
| . U S AR, - redens . e-- T Y eentiiiomenen s somteamaensscnee -
:l;:; 2?_¢'§_._ tj_@;iﬂ_? Quartz biptite, chist elth graph:.j;_g,m )
I }] X 35.4=36, lt Quagtg}[.t:.c layer with.a. total
l‘, s10-15% -sulphidés ‘including 1% _cpy. '
......... 5 o RN - I PR

' 38.0 | 43.8 | “_.____.Amph:.bolite (caley g_il:.cate) : “:’i
s ' .....Q.é.t.mg;g...a.m...s:.gmmgn.. ............................................... ke

.......

43.8 K6.5 | Quartz sericite schlst w:Lth blOtl‘te '

F LT Tt )

46.5 | 49,5 ..Cale silicate layers alternating.with.narvow
' o.band of quartz hietite. schist.... ..

4 : PR wy

.......

e
-
T
Y

il X .:l ) l - : i
I — e g "‘T;""" e petmeures seanmaes - aneas e msama s snmeb " .
4_—:' ' ter %’b‘ - ‘?? il K . . ) # ?.H.‘“I'h.
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LOCATION:

590W/375N

s SULFIDMALM

DIAMOND DRtiLL RECORD

HOLE NQ: :

LOGGED BY:
CASING:

.R. Sivertsen
0

TerrrarreRpsantrasapen

;... 90

i
CORE SIZE:

3gm

- propeRTy Kvikne Kopperverk

“

.9 ,.ﬂﬁ!Tﬂmugm

.......... LTI

rodwbensrnens

TESTS (CORRECTED): ...

%

Description

69.1

S a
ik

Quartz b:.otlte schj.st L ‘
52.5- 5,3 2 Quartzitlc layer- contalnlng 258 -

Bulphlgees including 1% cpy sph”

Ad st

o

iy
)

q.

1162 1&

Amph:.bolrbe - “ '

72.2°

Quartzbio't':ite schist

73.9

=

- 78.3-79

':}m4oz '

K
el 3

¥ 79.9~80.2 R
........................................................ - _[
80.2 lay.2 Quartzbiotite schist with garnets, X
, . ,‘: 'AF" ) :'
842 End of hole: .. . . 7 T —
7 e e
S ;
; !‘;” J—— ) 7 :
" ‘;’ [
....1 T pheeey - . i._
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B SR T
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LOCATION:

LOGGED BY:

CASING:

550W/280N

R. Sivertsen

s SULFIDMALM

DIAMOND DR{LL RECORD |

BEARING: , .30

STARTED:

SHEEI"

2.5 m

CORE SIZE:

TT (32 mm)

FINISHED:___. ',mm_ e ey

TESTS (CORRECTED): ... .\ i

From

To

Description

Summary log

2.5 Overburden

11.095

i S o e SESAE D
S Eua il L RS

Quartz blotlte schlst

mQuartz serigite. gchlst

41.7 Quartzbiotite schist ' 3
66,5 _mInterlayered amphlbollte o

..................

4,
X

. . RERNE B

[ SN LAGEIE LI,

SN, N, N, NN, NN N SN, SN GEN SEN; NS (N, NEN; NS MES SR NN NN NN,

t
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';, e AR _,5“‘. ‘..{,T
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........ - - .
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550W/280N

LOCATION: oo S
tocaep By: R Sivertsen

2.5 m

CAS!NG

s SULFIDMALM

DIAMOND DRILL RECORD

BEARING: : L9000

STARTED- N
FINISHED: ... e e

!
. SHEETND:_._2

PROPERTY Kv1kne Kopperverk .-

TESTS (CORRECTED):

OOI-'FSlZ& TT (32 mm)

i_
i.
1

l';um i To I Description
b | 25 Overburden: . ., ..
2.5 11.05L Fine gralned and Lﬁm;ugxed,amphlbollte . 1“
11.05{34.5 Quarfz"biétite schist. Strongly deformed :
i . and banded. Garnets are common. Narrow ‘.« '
bands of massive po. at 29.9 and 30-31. j} b
v o .7; [
"l‘f. . » . - roy E.
34.6135.5 Quartz. sericite.sghist. with hiotite .and e '
garnet porphyroblasts. ",
E o i
35.5|40.0 . Quartz biotite schist with garnets.
40.0{40.7 Quartz sericite schist with biotite and ’
garnet porphyrdblasts. ... .
40.7 (41.7 QBEFE? biotite schlst wlth garnets
jﬁi;i;MT.S _Fine gralggd angm;amlnated amphlbollte
,._-:P:.?f"_-___{a__“ﬂ-ﬁ Quartz sericite Schist with. BDig
(1-5 mm) garnets_ in_the.lower. parts..
48.6 [49.0 Fine grained ang. J.am,:.nm:ed amphibolite ~
IE5T6i5°-° ........................... Quartz biotite.garnet schist....
50.0 [51.2 Fine gralned and, lamlnateq amphlhqllte; “%
§1.2 5.3 [ | Quartz biotite ggrngt sch;ﬁt. _—
_'éﬁfa 60.5 Fine gralned and lamlna;ggmgmph;bollte. 'f:if
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s SULFIDMALM

DIAMOND DRILL RECORD I

LﬂGAﬂON; SS0W/280N BEARING: ... . . ow: 90 HOLE NO:__ 10 _ sHeerno. 3

locgen BY: - Sivertsen STARTED: ... ... .. “...I;I;I;I;ERTY KVJ.kne Kopperverk T

CASING: 2:5.m FINISHED: ...

- CORE SIZE: w32, mm ... TESTS (CORRECTEDY . .

Fq_:m TP l ' . o Description

60.5 [ 63.4 .....Quartz biotite garnets schist

...................................

..... ol SeiphidesT Y En Eéuuﬁmumﬁiéégfve Po -

........................... Fere cpy Specke. !
63.14 66.5 Quartz serz.c:.te SChlSt w1th blO‘tlte o
....... . ;
porphyroblasts e

..................................

. {
amph:.bol:.te. i e s

4 ' R

97.7 |117.5 L - Quartz blotlte schlst w11:h garnets.

117.5]118.5 Fine grained and laminated _ N
' ; AN amphibolite, L L e e

: amy
118.5)140.1 ‘ Quartz biotite schist with garnets. K

..........................................

nud.1{146.7 _Amphibolite, .. e

P St S-S R P

_ ‘ . o, "o
140.7 [143.2 Quartz sericite schist. : "

143.2|144,2 Quartz biotite schist, o i

144.2 End of hole.
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LOGQED BY:

5S0W/280N

s SULFIDMALM

DIAMOND DRILL RECORD

R. Sivertsen

2.5 m

. CORE SIZE:

TT (32 mm)

TESTS (CORRECTED): _

... HOLE NO: 10 SHEET NO: Y%

semasnnrr-

oo ... PROPERTY _Kvikne Kopperverk

...........................................................

From

Yo

Description

3
L]
LJ
-

T

.Lore angle

_Schistosity

67°

659

"""""""""" 11.1 70°. AT
ol 18,3 65° . i "
. o 18.4 750 " R N
s
e o e "
B 76.7 - 75% ! T
. 29:8 85°. E
Y R I . o .
» ..5t.2 782 N s
....... 36.9 75 " R
. 38.5 73 " L
...... | — s 4
u2.4 - 175° " wi .
) 46.3 - 700 " oy
R T 3
5.2 .8 A 0© "
6592 08% o M e
72,4 = 74O
81.2 - 760 "
80,7 - 780 R
103.4 - 780 "
114.5 L M i
126.7 - 810 " B
- 135.6 - 8§° " -
-
................................................................................... l
; a
g -' 3 ‘ ................. T‘%" Oyve T
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s SULFIDMALM

DIAMOND DRILL RECORD

LOCATION: 509.5W/4 .lgN, ... BEARING: . . ... DO 90  HOLE NO: 11 s:-lseruci .y

tocaep ov:  R. Sivertsen g, 1977 .. propeary Kvikne Kopperverk
CASING: . 0 e FINISHED: 1977 [
CORE gize; ___32 mm v TESTS (CORMECTEO): .. ... . . ..~~~ ]

j _
. F+ I To ', = Description
| N ... .. _Summary log

.. . . l . o Srtarreraa, .................‘-EE.....' ..............

ol ha.s -nJUATLZ blotite garnet schist = . . o f

L LT LT B

12.5124.05| | .. Fine grained laminated amphibolite.. . .. .,

ans I

eH . I Interlayered qQuartz blOtlte SChlSt and o
.............. . . amphibolite . .

égfig 31.0 Interlayered quartzbiotite Schlst and . .;w

31.0 B4.5 Quartz sericite schist W1th narrow bands
of massive Pq.

St ool

"'pv"'l;ﬂl'nzf"{ ('t anfl chaunt ®

34.5 B5.9 | Amphibolite

Quartz._biot ite.schist... ..

Ll P

3
R

Quartzite with garnets and. approx,.20-25%

....§u.lp.h.i.d.g.ﬁ...P.Q.ﬁ.ﬁ.i.hl&...l%....cpy.,............

fu1.9

50.0

150.0

RERN P Y. T

.........................

__________ _MNmQuartz Sericite: ﬁchlst

“Quartzblotlte schlst with. some.. N :
..graphite enean s e e e e s i

End of hole, ... .. 3
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Ms SULFIDMALM

DIAMOND DRILL RECORD

tocation: . 599.5/419N BEARING: ... or: 90 worewo. 1l sweETwno: 2
Locaep Bv: R: Sivertsen  gyammen:. . 1977 propeRTy K!&k{!?....l(opper'verk
FNIsHeD: <377

_________ . TESTS (CORRECTED):

T o

L
£
8

:
@ &
2

From B I . ‘ VI_)escription

0 1.0, ... .Quartz biotite .sc:hi.st with garnets.. ... ...

.......................

i
1 AP s, . . e = i
ek - N n# ot ‘ .

"Mg.o }?1}5_ .  Quart§_b1otite schlst w1th garnets.m ________
e*'”'? '

s !Ell

EJ!F' . i K

1
o
[+ +]
{ue ]
H
S
o
. XD
b
Yt
fis)]
i<
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Er g
D
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JE
™+
N
o
il
S
i
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o
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3
o
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LT L ol e d Tt ol o T d Wl Sl -l ol ool &

12,15(24,08 ' Fine grained. angd.. 1iMLndt€d...§lmPhlhOllte. S, ‘{
”Hlth"sqme%gannetsmﬁmmmm '

5;;05 25.4 Quartz biotite BChlSt w1th garnets.

.3§:¥m25'7 Interlayered quartz biotite schist and
amphibolite = both. rock.types. with. ... !
garnets. ' ]

...... - [T TPT P ¥

26.7 bB.lS% Ma551ve quartzite W1th garnets

§Ph?_";m_.mmmmmmmm;mmm“m

28.15/29.1 : Quartz blOtlte .schist with gannets.

J smmeen rebmmn meemnna .. s whtene  memand ‘i -
29.1 130,1 . ..........Amphibo.lite................................ N

“30.1 3l.0- Quartz biotite garnet sch;st

oo et o oo %

_?%}0 3%.5 :::Quartz serlclte schlst w1th 10 .em _massive ?1 f“
_'i A 1. PO w1th V131b1e cpy at .31.1 and 31.5.. Wy, et

-
I
. . k.'."i.
¢« 3
...................................... aes-




LOCATION:
‘LOGGED BY:
CASING:
CORE SIZE:

509.5W/419N

s SULFIDMALM

DIAMOND DRILL RECORD

[T R —

0

BEARING: . o 90 wotewo:.. 1l speermo._ 3
R.Sivertsen . swmmwo:._____ 1977  ooopmry KVJ.kne Kopperverk

FINISHED: i,

32 mm

~ TESTS (CORRECTED):

s

T

+

. g- - Dmnptnon

35.9

Quartz biotite schist with .garnets.

Quartzite with garnets.

.v;_Sulphldes ma:Lnly Po (mass:.ve)

.5 81.9

_.8ph.

Quartz sericite schist.

5000

with visible cpy (1%) and POSSlble e

-4

150.0

COre angles . .o+ e

N BRI
WY sl

LA TAST)

...... . 4.3 - 65° Schistosity o
7.8 -~ 65° e
o) . . .
19.8 - 87° o
Fo) o
25.9 -~ 70 o
37.8 - 88° N .
ul.9 -~ 70°° W ;
49.2 - 70° Cn 5
¥
f"; ''''''' |
.................. __i
o ] i
- S | , .
SN DN - it X
i "; . : l ]
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LOCATION:
LOGGED BY:
CASING:

300W/275N

"R. Sivertsen

s SULFIDMALM

DIAMOND DRILL RECORD

4.5 m

BEAAING: ... . .. O 30 wotewo: . 12 sueer No:
STARTED: __ pnomanw KVlkne Kopperverk

FntsHeD:, 1/12~1977

CORE SIZE:

......... TESTS (CORRECTED):

:!!..lzﬁglllif!.,lﬂ%!..lE!F..IEEE.IIﬁg’.llfi.

»r

54.0

- -

L.

_”Amphlbollte w1th schlst band

68,5

From ' To Description
o Summary log =~
0 | w0l I overburden T o
.01 S.91 .. Amphibolite with sulphides from 4,7-5.15.
............ e BOs PYs CPY, SPH,
5:91.29.41 .l...Quartz sericite schist with )
— .....cale silicate 'layers. e

“Interlayered ¢ quartz blotlte schlst‘mmmmm

..................

quartz serlclte schlst

calc 5111cate 1ayers Rt

<7

- L] _[
68.5 1 74. 8 Amphibolite T i
: ' r
74.8 | 910 Quartz sericite schist . .. '
1 with fragture zones at 85.. F
! ' i i
9l1.0 End of hole. apt b
. ’ B A

. D e R .. . .,

~ ) * . = meeamsare ceamawmy --j-u.-... " tesrrer-oan Y H.umTE
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LOCATION:
L0GGep BY: R-

300W/275N

LRSTTRTE A P T LT TR P L e

Slvertsen . STARTED:_

Y.

5m

s SULFIDMALM

DIAMOND DRILL RECORD

eamne: . . . ol 90  hoewno. | 12 SHEET NO:., 2
. PROPERTY _ Kv1kne l(opper'verk

FINISHED: 1/12 1977

CORE 8IZE: .32

TESTS (CORRECTED):

From

Ta .

Description

Overburden

JFine. axrmned amphj.holn.te.

4,0

Sulphides; mémméﬁﬁixgmbéndmgi_py rlch in_sph.

from 4.8-4,95? The massive band 3o p
‘is enveloped flne ‘dissemination

....The masgsive band of py_is.verv granulap

°€mpzamp9am§ph3mfpgm 4.7-5.18,

...............

(sugar like) and core loss taken place.

24,5

------------------

.17.6-18.0 Core_loss. .

........................

evrdraneareraren o

| ﬂééiéf%ﬁ}iééﬁéwiexer .....

__ biotite .BE?P"XFF’.P.’.?EFE:. -

‘Calc silicate layer.. . ... . ...

Eé.o

S hree. suavereISRaLEL bR bby.

_Quartz sericite schist with garnet and biotite
. porphyroblasts.

3.7710.4  Calc Slllcate 1aY€P S

_Quartz sericite schist with garnets and . |
... biotite porphyroblasts. ..~

..........

29,4

e

vendwerasepenan: fovtnrrerrannarr franasnien

',EiHEmEEQiRQQménﬁmlﬁminated”amghiholire,
.Schist lavers accur...Garnets..are......

comman._ayround. 40..m

57.7

.......

Sulphides.

Sh . 4y Waf. .ma.s.s.im...l’.o layers.

}

P

et e e LI LI TR LI S TP T PO

. 4.“..- EERErer -

Y

Mr ,;..- S
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300W/275N

TION il
L 8Y: R Slvertsen . STARTED:

s SULFIDMALM

DIAMOND DRILL RECORD : a ' 5

BEAAING: ... .. 0P 90 wowewmo.. 12 sueer wo:. 3
_ pnopznw _Kv:.kne Kopperverk o

e TSN,

CASING: 4.5 m_________ eNsweo, 1/12-1977
CORE SIZE: 32 mm TESTS {CORRECTED)
To Description !

67.7

Layers rich in _po 67.7-60.8

S1ETET 8 -

Y W

4:81 . |..Fine grained amphibolite .
74.8 g ‘Q‘ﬁ Quartz sgm.c:.te sch_;_g__t__,,.w.;_.th gar-nets and
! ; biotite porphyroblasts. :
- 91.0 ‘_ End of hole,
Core angle - i, [
6.0 = 50° Sch1§¥6§1%§" '
13.5 - _600 n .
15.5 - 60° M
19.7 -~ .62° \ N
IR 25.5 - 179 o
. 28.3 - = 10° L
................. > O
33.5 1= 65~ - e
. 38.4 - 65° e e
[ 42.9 - 64” " .
A 46.5 = 67° P R
™ su.4 = 75° " -
L 66,5 .=..13%. »
! 88.5 - 80° " -




- uz!!lllh.

- - e . .. E
mi. _.“l -, L -MMAL JF meoﬁ-ﬁ NG bresuthgs  L—
LOCATION HOLE NO. BEARING | DIP | LENGTH . MINERALIZATION REMARKS
‘ FROM | TO LENGTH Cu Zn

590W/375N | DDH 9 - 90 gy, 7 35.4 36.4 1.0 m 0.58% 400 ppm

52.5| 53.1] 0.8 m 2.00% 1.10%
550W/280N [ DDH 10 - 90  J144.2
529,50, 51%Y DDH 11 - 90 50.0 27.4 | 28.15 0.75 m 0.64% 0.17%

39.5| 40.5] 1.0 m 2.20% 0.33%
300W/275N | DDH 12 - 90 91.0 . .8/ 0.4 m 0.66% 0.6%

.9 0.1 m 1.8% 10.8% Uncertain
length

because of
core loss
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Greenstone B
STOREN GROUP

Siltstone

Greenstone ]

Graphite schist{ GULA GROUPR

Stream sed sampled area

Helicopter survey area

Claim blocks

Rostvangan

AN

A0\

N

’;‘;;_ T

trological WOr K

Detailed geophysical
grid

Position and direction
of known mineralized

¥

bodies
Schist J SCALE OBS. O_M.j
' omMw.RS. | |
Ultrabasic Vakkerl » KVIKNE AREA 1:50000%;. RS. |
akkerlien gri e 5 o]
Gabbro summer 1975. LOCATION AND SUMMARY CHK. !
{ MA” NO, .
Acidintrusives Vakkerlien grid
i winter1976 % SULFIDMALM 20-13-A)
o 2 : MAP suee%
,,.o‘\ = v




. R = == m
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|
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Schstosity I I Q

Jiineation

Swamp

Mine
opening

)

DDEH4 | * .\ 3 ‘/‘—-_
of1ine of 4
Gabe an d\Seg\\E Got 'eaJ

\mines

I Feh . | —

varts biotite sch.

A/S SULFIDMALM

sericite I

—:| Amphibolite

Kvikne mines

GeoloEBi. DDH

SCALL

I+ Soeco DRAWN (&3

DATE

.38 TRACED 43




Direction to < tdation

OabA\AL x A — 0 ros -

oUuUYY e ¥ i

UPPER VANG MINES.

eAl | wnues “1-0L 1263 TV 0007 1doxnsin) sty
x
Q

Lineshon
Main dxis of
minerdized bodies.

500N

> T X T ——

DAL MINES.

= o = — = °
¥ DA Imﬂgo/o
9 LOWER VANG MINES
N 30 4430
/ & 9
i e 20 420
/ o O\&. — e | === o
o o S 10 +4
. \ X — A i d'O
e = —_— /x\ 0-—-—0/)‘ %
—g T—0C——o o X X x %
FOGW- = P // \_\ e \\
~ K_""“-)r e /'x J‘.‘_-—X"“"k )‘/
10 410
o — o - s e
e “ o2 20 420
0 0o —, o 30 430
/ \-\_O\
0 — o0 — 9 —__ o 0O— 0o
0 ~— 0 -_— 0 —— O — > ooa
y — X% S x/ > o—
- > -
X-——X—_—){\X\-X/) ""-'-.._x-—"—)(, ‘-._s_-—-—x\ /N/_
3
O_._____
b“—-—-—o o
S 0
: o~ o DDH 9 s —.—
Q S — gy, = o 0-..__.13..___‘__°\ - © />A el e R N
O e — ® \
OO ———— > —— x % —— = -
ol /)_‘-'-)(/Xh‘-"k/ >

0o—°®—pg —6 —o—0 o 0\\ /o /_.‘—-—-_,.‘\
<+ — DD\H ]O : S - b \_/x *\\)‘ ——
\I o_./o\
‘| O,.‘o_-_—o \D\.\ /6"“"-- e} c—/o———-o O-..\ / °
| o) She = 0\\ ________o____o___.-—o — /____0'—‘0 o]
o - 6 g——0© \O/
i ' 5 -
— X
" DDHT o e . T S
w T > P X —— R
\X/ \x-"“"""’-‘x—_—* "'——X\‘(‘"—-x—f"x-‘-é___—'_“"s/’(\‘x/ e e : :
IF / \
L
o
il /o.-.__—-c/ ° o\ O\\
<
. o ~ = /O—o
" O.—____é—-—-— o
S A e O = - -
\_\‘,/\' -"f—-—-....x 5 > > S iy, o 5 — o N —— &
/O"_—O_"'—-O"——‘O\__o-—— . E J(._____.)“/—" \*/“ —— iy —— ——r
= T T e i—-.x_______ ’/
— O\ KEY.
O — O :
T TR ~ Telephone line
\o o ,]/
.~ DA
el . _
KNS e \"""X\-._ /ImC'.
){—--'x\._____‘:_____-x g.
s X\\__x-___ . o / /
| x M N T— X — X —
=1 8 T e True cross over
T =y
o - —— o ____c/o C')---._.___o
/ \a...,___o.-—-o/ °-“"---.g/ \O /o
O S—n e, () —— )
I——— '_-—--X.——_:"
Y — \x —_— e e —
— — X —— % o - I— — Mm—
°_-o’_,o--.___°
\D____o\ ) SCALE | oss. P\_s,T. 1977
s — o~ KVIKNE MINES AREA ORAW. RS =
O——Q — g —— g =——o0 ]
VLF-EM SURVEY 11000 Jreac. (4| 378
CHK.
- g D%H]Z DIP ANGLE PROFILES
LA -~
v S iy TP x X — g P MAP NO.
] 200N 300N
e . I MAP SHEET




9 OVRE

VANG MINE

?

m Cu% Zn% ‘
075 0,64 017 q
10 2,2 033

| . Amphibolite

&: Quartz biotite schist
ﬁ ¥ sericite
i 73 sulphides .
g KVIK scALe | oes. S S_ T
? | l: Overburden NE MINE ARE A R A

B s m BLOCK DIAGRAM [: 0006 [anc rY; 37

DDH 9,10, 11. =
MAP NO.
L “* SULFIDMALM
= ’ I I I l I | MAP SHEET

rhop IO AL E 9 gl. 10-71. Sentrum Trykkeri.



Dow

500 w

DDH 10

\/M

144.2 m

Amphibolite

Qarts biotite schist

i sericite .

Sulphides

Over burden

/9 OVRE

VANG MINE

2 <2_9Q

KVIKNE MINE AREA S Z; gf_%'_
BLOCK DIAGRAM [:looo |rac RS | 372
P I~
DDHY, 10 = '
MAP NO,
* SULFIDMALM :
20 77 AH
MAP SHEET

-
As Torrkop 000 A2 E9 gl 10-71. Sentrum Trykkeri.
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