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Statens retti heter i Kvikne området

I brev av 30. mai 1979 har vi meddelt Industridepartemen-
tet at vi ikke ønsker å forny håndgivelsesavtalen av 15.08.73 for
statens rettigheter i Kvikne området.

Da vårt arbeid har vært og i noen tid fremover vil være
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Med hilsen
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Summary and conclusions

'During 1973 A/S Sulfidmalm optioned from the Norwegian state

42 claims - 'amongthem the"Kvikne mine.

In 1974 the Kvikne Region was covered by helicopter EM and

mag survey (Report 347/74/20), regional stream sediment

survey (Report 373/75/20). In the Kvikne mine area geolog-

ical måpping, 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.

3. 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 not

be followed for more than 50-100 m in theplunge direction.

Late autumn-1977 CP measurements were carried out by charging

up three old mines:

øvre Vang mine

Nedre Vang "

Dals

Grab samples gave the following results:

%Cu %Zn

	

0.80 14.6 øvre Vangs mine assayed at FN 1977

	

.7.00 0.68 Dals mine It II 17 II

5. 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 (Gradient array)
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-2-

Both CP- and the resistivitysurveygave promisinganomalies.

Using availablegeologicaland geophysicalinformationfour
drill targetswere picked out.•

øvre Vang mine
Nedre Vang mine
Dal mine

Resistivitysurvey anomaly zone.

The drillingwas followedup by CP down hole measurements.

Diamonddrill hole 9 ended in a tunnel supposedlybelongingto •
the Nedre Vangs mine. This is also indicatedby CP down hole
measurements.

Diamond drill hole 10 did not hit interestingmineralization,
but CP measurementsindicatethat an edge of the Nedre Vang mine
was passed at 120 m.

It was not possibleto get en indicationof a down plunge extension
of the.øvreVang neither by drillingnor by CP down hole measure-
ment.

After 1977 work at KvikneMines it is concluded:

øvre and Nedre Vang mines and Dals mine are of limitedsize.

The hole put down in the resistivitysurvey anomaly zone
gave interestingmineralization(Cpy, py, sph). Future work
in the area shouldbe concentratedto this zone.

14

1

li
1

Il

II

•./3



-3-

 

Geology

For a more detailed introduction to the geology of the Kvikne

mines see Report 339/74/20. The enclosed map (scale 1:5000) in

this report is based on mapping from 1974.

The 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 body.

Rapid change between the amphibolite and schist types is the

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

The schistosity is striking 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 mineralized 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 (øvre and nedre

Vang mine and Dal mine).

The map picture indicates that these two horizons are separated

by the main amphibolite zone.

./4 "



Geophysics


In 1977 the followingsurveyswere carriedout:

VLF - EM measurements.

CP measurementsboth on surfaceand down hole.

Resistivitysurveygradientarray measurementsin part of

the 197.7grid.

VLF - EM surve

The VLF survey was carriedout with a Norwegianunit (Paulsen)

using stationNAA.

Most of the mines and showingswere picked up but could not be

followedfor more than 50-100m becauseof the plunge of the

mineralizedbodies.

-4-
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CP-measurements

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.

1) The area as a whole is well conductive and gives very little

contrabt 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

øvre and Nedre Vang Mine and vice versa. The patterns are

very identical, each showing the other as a secondary anemaly.

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 øvre Vang gives the best display of the anomaly .

(675W-400N). Nedre Vang activated 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 outcropins=of the anomaly was more exactly located later

after having drilled DDH9 and one found a mineralization zone

between 52.5 and 53.1 m. By activating this another map

came out, enclosure 9.

-5-
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By activating Dals mine a similar story can be told, see enclo-
sure 8. Dals mine itself appears strong together with two-three
secondary anomalies (contours expanding). One is already explained
by the DDH 9 zdne.

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 surrounding condattors.
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. øvre Vang data in

the same hole has the same pattern but different values. This
is all repeated by measuring in DDH 10. øvre 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 to find other
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 14. 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-.rlitcontour.

../7



Within these we find the old mines. There are severalanomalies
on the maps, but two caught our attention. Accordingto data '
they both seem to suboutcropon line 400W at about 27514and 42014
and trendingtowardsSE. This also coincideswith known
geologicalobservations. The supposeddown plunge extensionof
the anomalyon 27514was then drilled (DDH 12 300W1375N). The
anomalywas found to be caused by a mineralizedzone at a depth
of 5 m.

../8
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Diamond drillin

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

late autumn 1977.

The main drill targets were to test the down plunge extension of
the Vangs-2and Dals mines, both giving VLF and CP anomalies, and
the resistivity survey anomaly zone at 300W/275N. Drill log data
are enclosed. Dlork eiagran 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.

"DDH10


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.

9
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DDH 12


Put out to test the resistivitysurveyanomaly zone at 300W/275N.
A well mineralizedzone occurs at 4.8 m. This is believedto
cause the anomaly. Becauseof loss of core it is not possible
to tell the exact thicknessof the zone.



Iffita im LI."1111 1. !". U115.1111!.. t..11.1 „11.111._11 I 1.r

CP-measurementsin DDH9

Depth down
hole in m. øvre Vangs Mine(1) Nedre Vangs Mine(2) Dals Mine(3) DDH9/52.5253.1m

0 x) xx) ex) xx) x) xx) x) xx)

5

10

—229

—231,

—529


—531

—148


—145

—448


—445

—120


—129

—420


—429

+ 7

•+11

-293




-289

15 —227 —527 —142 —442 —95 —395 +52 -248

20 —222 —522 —137 —437 —126 —426 + 54 —246

25 —218 —518 —133 —433 —121 —421




—209

30 —220 —520 —132 —432 —109 —409 +128 —172

35 —220 —520 —131 —431 —102 —402 (+155 —145)

40 —216 —516 —130 —430 —105 —405 +142 —158




—218 —518 —131 —431 —103 —403 +156 —144

50 —215 —515 —130 —430 —103 —403 +247 — 53

55 —180 —480 —84 —384 —126 —426




60 —129 —429 —34 —334 —156 —456




65 —9E —398 0 —300 —1E5 —465




70 —62 —362 +44 —256 —177 —477




75 —25 —325 +75 —225 —186 —486




80 +6 —294 +89 — 211 —192 —492





x)field data






xx) normalizedcontoured data
'



_11111111,_11111111talpet_ 10•11"
CP-measurements in DDH10

rffiar • irmr t.

Depth down
hole in m. vre Vangs Mine(1)

(2)
Nedre Vangs Mine Dals Mine(3) DDH9 52.5-53.1 m




x) xx) x) xx) x) xx) x) xx)




-239 -539 -153 -453 -162 -462 - 21 -321
10 -238 -538 -154 -454 -163 -463 - 14 -314
15 -235 -535 -151 -451 -161 -461 - 14 -314
20 -235 -535 -149 -449 -161 -461 -9 -309
25 -233 -533 -148 -448' -161 -461 -6 -306
30 -232 -532 -147 -447 -162 -462 -6 -306
35 -227 -527 -142 -442 -154 -454 + 19 -281
40 -221 -521 -138 -438 -148 -448 + 43 -257
45 -220 -520 -138 -438 -148 -448 + 47




50 -219 -519 -137 -437 -145 -445




55 -218 -518 -133 -433 -126 -426
+:)3! E-11160 -215 -515 -130 -430 -111 -411




65 -214 -514 -129 -429 -108 -408 +142 -158
70 -210 -510 -125 -425 -111 -411 +138 -162
75 -203 -503 -120 -420 -113 -413 +131 -169
:)3 -195 -495 -112 -412 -117 -417 +123 -177
85 -143 -443 - 67 -367 -139 -439 +76 -224
90 - 94 -394 -22 -322 -159 -459 +33 -267
95 -68 -368 0 -300 -169 -469 + 10 -290

120 -52 -352 + 14 -286 -174 -474 -5 -305
105 -32 -332 +33 -267 -181 -481 15 -315
110 - 15 -315 + 49 -251 -185 -485 - 25 -325
115 -1 -301 + 65 -235 -188 -488 -33 -333
120 +5 -295 + 71 -229 -191 -491 -38 -338
125 - 11 -311 +57 -243 -191 -491 40 -340
130 - 46 -346 +25 -275 :194 -494 - 45 -345
135 -111 7411 -32 -332 t-195 -495 54 -354
140 -160 '-460 - 71 -371 -196 -496 - 61 -361
145 -164 -464 - 75 -375 -204 -504 61 -361

x) field data
xx) normalized contoured data



l'°‘,•imillude,."41._101LeLfimilishat "1/41 1"k 1"_.."L. rittla

CP-measurements in DDH11

Depth down
hole in m. Dals mine(3) TDH9 52.5-53.1 m

0 x) xx) x) •xx)

5 -82 -382 -16 -316

10 • -69 -369 - 6 -306

15 -45 -345 + I -299

20 -22 -322 +5 -295

25 -3 -302 +14 -286

30 +30 -270 +25 -275

35 +49 -251 +29 -271

40 +57 -243 +35 -265

:5 +42 -258 +41 -259

50 +16 -284 +46 -254




x) field data





xx) normalized contoured data



Als S ULF IDMA LM
DIAMOND DRILL RECORD

STARTED: PROPERTY
CASIN• 0  ANISHED: 25.10.77 Kvikne Kopperverk

590W/375Nummo» BCARING DIP 90 HOLE NO 9  SHEET 110-It«:-Sivertsen

32  CORERIZE: mm TESTS (CORRI-CTED)...

Frqm To
•.-

Descnpt:on

Summary log

01 	 17.0 Quartzbiotiteschist with graphite.

	

17.0  21.0 	 	 Amphibolite(calc silicate)
. . .

	

2110 29'3 Quartz sericiteschist.

	

29.6 38.0 • Quartz biotiteschist,with some

graphite.
35.4-36.4Quartzitewith 10% sulphides
(po, cpy).

II 	 38.0 84.2

is
Interlayered quartzbiotiteschist

. _....,
amphibolite(calc silicate)
quartz sericiteschist_

I

.

Sulphides: 52.5-53.1 25% in a quartz rich.

' matrix po, cpy, eph?

84.2 •End of hole.

1.•

,

Lti•••.

lit

•••••• 

.• •

	

.. •

	

•••••••  •••

	 •••••••••••••••• ••



590W/375N
UDImmom
UWAWBV:R. Sivertsen
cksna.0

32 mmCORESIZE: 


SULFIDMALM
DIAMOND DRILL RECORD

BEAMNO-:MIN  90 	 NOLENO• 9 	 sHEErNo,  2

STARTEM  PROPEMY Kvikne Kopperverk

nmsier-
TESTS(CORRECTEN 


Datcription

Quartz biotiteschiptwith garnets.muscovite
nr

is common and the cbntent increasesdowuliards.-


Therock'.ha sjCfet4Jd a strong deformatiOn. ?.?
as shear tight fol4s porphyroclasts.

fr

•• ••••••••••

Amphibolite(calc silicatelayers)

The upper..part is fine grainedand 1aminated9,
the lower more massive and coarse grained. he

4.

quartz Periciteschist with.biotite porphyro-

blasts. . •

There see p.to e.4relationbetweenthe
GarntIA.Q.9CMYSJIMILICY.ing.emuntsand  eiZeJ

 ,• •

contentst biotite andgarnets - more biotite


From To

0 17 0 


17.0 21.0




;.

21.0 29.3

•••••••••••••••1


•••••••• ••••••

	 •••••••••••••••
more^garnets.

.1111.11P.•

	 .... -- 

38.0 43.8

22.05-22.1 massiye layer of po.

i. 	 44.1

quartz bWite?e.o.Sisteith graphite. . 


35 .1±-36, Qu4;41ti.P.]Airerwith'at7kML,9
sulphidestIc]Alding 1% cpy. 


Amphibolite(calcs.Olicate)
Garnets are.ccffisign, 


••••

i.

46.5

 •• ••  ••

k

Quartz sericite-schistwith biotite 

porphyroblasts.

CA1g. 811icate layers...aLternating..with...narros-
band of quertz biotite schint.

-•••••••••••

•••

.7"«.

	. srta 61. 



SULFIDMALM

nIm

4945 6.Q.1

ij 	

114
60

624, 72.2r--
r-

. .

	 F 	
78%3 80.2

(.14:1;
1":7

	 I80.284.2

184.2


Desaiplion

.Quartzbiotitesch4st
52.5-53.2 Quartziticlayer containing26%  

.s eulphiggsincluding1% cpy sph? heilår

Amphibolite ' 	
r-

Quartzbiotiteschist

Q.ParItkiTtita_mhiat 


Calc silicatelayerswith po at
78.3-79 


79.9-80.2

	 Quartzbiotittepchist with  garnetp.

End of hole: .

DIAMOND DR ILL RECORD

• SErD:..1
590W/37-5N 90 HOLE 9 	 mIMIZCATKK  BEARING:	 DIN NO.

1.0G9F)1WR. SiVertsen STARTED: 	 momuy KvikneKopperverk

0  nm~ 
OMM,3: •

coREI sin: 32 ram 	 muns(CORRECIrED):	

	

.""'" •

1 62.4

72 2 73.j Amphiboliå (calc silicate)
••••  •••• •..

••••••••••• •

stS

-




••,• • •

1 • 1, • 'e“

:

..<1. Wft4ffiøSE

.G4

, .4

••••fI•



....---""
I - AlsSULFIDMALM
7-a

i LOCATION: 	 550W/280N BEARING:	 DIR  90 	HOLENO:	 1 0 	 sHEET. t.;.'':4, 1 


, 


i

CAS R. SivertsenLOGIGNEDBY:  M 	G:
m M

2.5

TESTS(CORRECTED):	coan TT (32 MM) 	
FINHED: 


REs

STED:  PROPERTY KvikneKopperverk

.'....—...E....--....—

D IAMOND DR I LL RECOR D '

IL
l

if

Rem ITo•

I
0:	 2.5

• 2.511.0

1

11.05
 41.7




41,7 66.5





	




645 144'.2





1




14-2 I




tA




..... - ••

....-•

•

•

Summarylog


Overburden

Amphibolite

Quartzbiotiteschist

Interlayeredamphibolite

 •••••• ......•

QuartzbiotitesChist
•••••

	Quartz sericite gchist ......
63.0-63.4 Po with cpy specks 


DescriptIon

Quartz biotiteaChist narrow layers
_

of amphibolitaand qtlartzseridite


schist.

•
••  ••

•••11 1110 •

Ati•

.4t#1 .114	 , 




j
r_

.. ...
Il

... Fine gr4ned .ent
r‘i

Laated...amphi.b£4i:t.e......

v I

•••••1,, I 	

bandsof_massiye_29.at 29.9 and 30-31.

Als SULFIDMALM
DIAMOND DRILL RECORD

e	 BEARING: 	 DIP: 9 ° 	 HOLE NO:  10 	. SI4En NI> 2  _..
STARTED- pRoprmy KvikneKoppervekk • 


 FINISHED•

Doscription

550W/280N
LOCATION:
LoGGEDBy, R. Sivertsen


culmo:	 2.5 m

11

	

lkom to

TT (32mm)COFFIESIZE 	 TESTS (CORRECTED): 	

2.5 Overburden:
	, 
 ••••••

11.0534.5 Quartzbiotite schist. Stronglydeformed
and banded..Garnets are common. Narrow ' 4

I . •4.5 355

ss

•




40.0 40.7

jj.140.0. Quartzbiotite schistwith garnets. 


garnetporphyroblasts.

'

Quartzsericiteschistwith biotiteand  
garnetporphyrOblasts. 


-




 •• •• •••• 


40.741.7 Quartzbiotiteschistwithgarnets. 







41.7 47.5 Finegrainedand laminatedamphibolite 


 • •••••••  







•




47.5 48.6




Quartzsericiteechiet.with.hig 	
•





(1 - 5 mm)  garnetsin the lower




48.6 49.0 
 Finegrainedand 14minated amphibolite. 	





•




49.050.0 	 Quartzbiotite_gernet.dschist.




50.0	 51.2




Fine grainedand laminatedamphibolite. 





51.255.3 Quartzbiotite_garnetschist, 





5.30.5 Finegrainedan4 laminatedamphibolite,,




....







I, I

t
—

Quartz bistkite

r. •



DescriptionFrim T?

SULFIDMALM
DIAMOND DR ILL RECORD

550W/280N
LOCAMON: WARING DIN  90 	 HOLENO. 10 	 mrrwich3R. SivertsenLOOIED"  STARTED:  PROPERTY KvikneKopperverk
CMMWM 2.5 M FINISHED:

------------
CORESIZE: 32 111111	 TESTS(CORRECTED):	




60.563.4 QuartzbiotitegarnetsschistSulphides:63.0-63.4massivePowithcpyspecks.




63.4 	 66.5Quartz sericiteschistwith biotite	 -•	porphyrob1asts.
t.


IL66.597.05	Quartzbiotiteschistwithgsrnets.






	 .11P.






974597.7Fine gr4ne4 anki1&ilinated
amphiboli*e:








•




97.7117.5Quartzbiptite sChistwithgarnets.







•••• •••••• ••••• 
17.5118.5Fine Arainedandlaminated






ampbibolite.
 •





.5140.1Quartzbiotheschist withgarnetS.





4.1140.7•Amphibolite.	r"•••••




i.

	

40.7 143.2 Quartz sericite schist. 


143.2144.2	 Quartzbiotite schist, 
IL

	

144.2 End of hole.

es1

1J

11.

11.

 • •••••• ••••• •
•

•• ••

fr

	

1 .
114 01'1.

. 73



SULFIDMALM
DIANIOND DRILL RECORD

550W/280N

LOCAWDBy: R. Sivertsen

CASING:	 2.5 m
coRE TT (32 mm) 


BEARINC: 	 DIP: 9 0 	 MXE NO: 10  SHEErNp, 4 ..

Kvikne Kopperyorksumn:   PROPERTY

FINISHED: 


TESTS(CORRECTED):	

From To

	

i 


..................... NaNNIN

	 NNA. N DoM

•

-

3.5 m

6.1

7.2

11.1 


14.3

19.4

22.4 

26.7

29.8 


31.2

36.9

.38.5

42.4

46.3

48.9

52.8 


65.9
72.4 

81.2

90.7

103.4

114.5 

126.7 


135.6

DescrIplion

Core angle

-65oSchistosity 

-676 It

ti
- 65°

- 	 70o

-65 

It-75o

70o It

75o It

ti55o

It-78 0

-75 0 11

-7315- 	

-55o
ti-700

-750 ti

ti-700
7 50 il

-740 It

ti-76o

-280 tt

11-750 


-830
ti-816
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Description




Z •

I 
 Sumåarylog




t






Quartzbiotitegarnet schist	
4f.•




 Fine grainedlaminatedamphibolite 
 	 4




•




Interlayeredquartz biotiteschist and 

amphibolite 





Quartzitewith garnetsand 25% sulphides  
mainlyPg,cpy1%




Interlayeredquartzbiotiteschistand




amphibolite 

•"•.1. 





 •• ••...




. Quartz sericiteschist with narrow bande
df massj.ve





Amphibolite 





Quertz .biotite. solas.t.




	 4. 





Quartzite withiarnets and 





sulphides Pciaaibl&1% cpy. 
 •• , •••• ••




Quartz serigita.s.c.hist 






Quartzbiotite. schist with. soma 

	 graphite 






Endof hole 




LOGOEDBY: R. Sivertsen

ilijh

CASINa
32 mm
0 


ODRESIZE _

111 •F i „

IId 12.5 24.05

	

11i 24.0527.4

114-

	

j 27.428.15

	

ll, ,.	 _...._
!]

28.1531.0

	

i' 31.0 4.5

Li

IL 34.5 5.9

(.1 ..?...§...!..t9. -

	 BEARING:	 MF: 90  ,NOLEENo: 	 11 81Mitml...1 .
TMIRTEM	 1977 PRZWERIY KvikneKopperver '
FINISHED: 1977
TESTS(CORRECTED): 

i

41.8 50.0

2  ,  —11:
50.0

lr,
	,..

 •••



AIS SULFIDMALM
DIAMOND DRILL RECORD

LOCIAMON: 509.5/419N 


Loamfi R. Sivertsen 	 STAMWD:

BEARING: 	

1977  90PRON:

	 ZENO:  11 	 sigErmo,

Kvikne Kopperverk___

11
CA
CORESIZE  32 mm 	

INNO: 0 FI

TESTS (CORREWED): 1977  
MEMEM 


114. Frorn To' I Description
_

6 1.6 Quartz biotite schist withgarnets. 

Iiiii

1.0 8..o

li. -
	 __

111
La_ 28.1529.1	 Quartzbiotite schiStwithgarnets. 


1 ??......1....30.J.1_	
_ 


Amphibolite 	
I

4...... 


Il . 30.1-31.0T Quartzbiotite garnetsOhiSt 
- 


, •
. , 	. x....' 
is ii70 34•5 Quartz sericiteschistwith 10 cm massive 


i..- 
i

schistand amphibolgarnet schist.

81.,..012.15 Quartzbiotite schistwith  garnetS.

12.1524.05 Fin@  grainedanQ laminatedamphibolite.	 - t 

Withsomegarnets. 


r
.......

20.9-23 fracture zone  withclay.

Quartzbiotite schistwithgarnets.

Interlayeredquartz biotiterchistand
amphibolite- both  rook.typeswith 


24.0525.4

25.426.7

26.7 128.15 Massivequartzitewith  garnets.

effil•••••••••

Iriterlayered. gileptz .bictite .gaimet 


Sulphides25% mainly Po  possible1% cpys _____ .

sph?

•

 ••••••• •.•,•.••••••• •• •• 

po with visible spyat 31 1 ancl$1,5a 


•

•

.... -. ••••

11111.A.•SIO



Als SULFIDMALM
DIAMOND DR I LL RECORD

509.5W/419N	 BUTING: 
LOCAMOM MR 	 90 	HOLENO: 11 	 SHEETNO:...2 ....

LOGGED R Sivertsen 	 STARTED:	 1977 	 PROPERTY  KvikneKo2perverk 	
CAMNM 0   FINISHED:  1977

CORESIZE: 32mm	 TESTS(CORRECTED):	It,

35.9 39.5

111
a
39.5 40.5 


;

114
40.5 41.9


41.9 50.0


50.0

I144
IIA

1

14,
_

uT

4.3

7.8

16.1
19.8

25.9

	

37.8-

	

41.9-

	

49.2-

-65°

-65°

-7Q°
-67°

-70°
68°

70°

706

Schistosity

fl


It

fl


fl


ti

Nim Tq I
34.5 35.9

Description

Fine grainedand leMinatedamphibolite.

Quartzbiotiteschist with  garnets.

Quartzitewith garnetS.

Sulphidesmainly Po (massive)
with visiblecpy (1%) and possible

.... • •  • •

sph.

Quartz sericiteschist.

Quartzbiotite schistwith some graphite.

End of hole.

Core angles



. AbsS U LF I DM A LM
DIAMOND DRILL RECORD

300W/275N111 UKAMOK 	
--

 BEARING:   DIP:  9 0 	 HOLENO: ....... SHEETNO: 1 
R".Sivertsen
CASING: 	 4.5 m FmasHED:

STARTED:  PROMERTy KvikneKopperverk_ 	
1/12-1977

32 mmCORESIn:  TESTS(CORRECTED):	

Fmm I'.70

04.0 


1 Description

Summarylog 


Overburden




4.0
 5.9




Amphibolitewith sulphides from4.7-5.15. 




• Po, py, cpy, sph. 





7—

5.9
 29.4 
 Quartz sericiteschistwith





.calcsilicateLiyers.




29.4 54.0




Amphibolitewith schist bands.






Vne 


54.0 
 68,5 	




Interlayeredquartz biotiteschist

quartz sericiteschist
calc silicatelayers






Sulphides;mainly po 60.7-60.8 






61.6-61.8 


68.5 74.8'




Amphibolite




74.8 91.0





Quartz sericiteschist 


r-




 •• ••• •

with fraqturezQnes at (36 

;




••••••••





91.0




End of hole. 


 ••• •••••••••

1.

IL4

Bf» 5



AiS SULFIDMALM
DIAMOND DRILL RECORD

300W/275N 90LOCATION:  BEARING:  DIP: HOLE NO: 1 2 sHEET
LoGGED By: It• Sivertsen  .  STARTED, pRopEmy  KvikneKopperverk

	

....••.........••••

Fmm

0  

4L0 	

Ta

4.0

5.21

DinerlptIon

Overburden 

•••••

	 rine.
Sulphides.a maselve band of pyrich in_aph.•

from 4.8-4.95?	 The massive band 

is envelopedfine dissemination' 

of  py,po, sph? from 4.7-5.15.


••••••••• 


•
•••••  ••• 	




••••••

	 4•••••

The massive band_ofpy is very granular 





(sugarlike) and core loss taken place. 
 •





••••••••• ••••




5.9 24.5 Quartz sericite schistwith garnet and biotite 	
porphyroblasts.





••••





9.7-10.4Calc silicatelayer 	






17.6-18.0 	Core loss




24.5 25.6




Cale silicatelayer 





25.6




27.4 	 Quartz silicateschist with garne.b;and  
biotiteporphyrobiasts.





 •••••• 





27.4 28.0
 'Calc silicatelayer.





•••••• 





28.0 29.4




Quartz sericiteschistwith garnets and  
biotite porphyroblasts. 





29.4




54.0 	 Fine  grained4134.limineted_amphibolite. 






Schit laver.S_Decur..__Garnets_are 

cpm1cuLa3ound.4.0.n. 





54:0 
 57.7 Interlayeredclu«tAblotite.schistand 

calce silicatelayers. 


1




Sulphides.
•

CASING: 4.5 m nwiswo> 1/12-1977 

CORESME 32 mm  Tam(CONECTED) 	

I. ....•• • •••••••• 	 ,1-

4 4. 
 •• ••••

:TI--



nrom To

57.7 67.7 Quartz sericite schist with  garnetsand

Description

biotite  porpbyroblasts.
Layers rich in po 67.7-60.8

61.6-61.8

SULFIDMALM
DIAMOND DRILL RECORD

300W/275N BEARING: 	 DIP: 90 HOLE NO:  12 . SHEEr1,10: 3 	
R. Sivertsen STARTED: PROPERTY Kvikne Kopperverk
4.5 m FINISHED: 1/12-1977 

32 mm 	 TESTS(CORRECTW): 	

Lca:poNr
LOCEED BY:

CASING:

CORE SIZE:




Core  angle 	

6.4-60°

13.5-60tY

15.5

19.7-62°

25.5-filc/ 


28 3- _10°

33.5 I-65° 


38.4-65° 


42.9-64°. 


46.5-67°

54.4-75o

66.5-73°

88.5-80° 


Schistosity

ti


It


I t

' t

ti

It

ti

tt

11

	  •••••••••••• •••••• • • • • 


....•  •••••  •• .11.• • • 

•• ••••••





1
t





.1.••••••••

•••••

Quartz sricite schist with  garnetsand
biotite porphyroblasts.

67.7 74.8

91.0

Fine grained amphibolite with garnets.

'End of hole.



"ta.. ••1 ellki1/21.,0.0 1 0.1 1: 10.1•
OF 9,diortb vRrt.,,...aNG`iVbSULI-LS4' L.. N1911.

LOCATION 'HOLE NÖ. BEARINGDIP LENGTH

FROM .TO

MINERALIZATION


LENGTHCu Zn

REMARKS

590W/375N DDH 9 90 84.7 35.4 36.4 1.0 m 0.58% 400 pp





52.5 53.1 0.6 m 2.00% 1.10%




550W/280N DDH 10 90 144.2






DDH 11 90 50.0 27.4 28.1 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 4.5 4.8 0.4 m 0.66% 0.6%





4.8 4.9 0.1 m 1.8% 10.8% Uncertain

length

because af
core loss
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