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A/S SULFIDMALM
INTER.OFHCE MEMORANDUM

Date:

To:

cc:

From:

Subject:

14th February,1978

FalconbridgeNikkelverkA/S

W. D. Harrison,H. T. Berry,D. Ellen

F. Nixon

Please find enclosed a status report on our Espedaleninvesti-
gations. The report gives a summaryof activitiesto date.
No investigationsare plannedfor 1978.
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Summary


Over the past few years the work done in the Espedalenbasic
complexhas been concentratedon a full ground V.L.F.and
magnetometercoverageof the complexwith detailedinvesti-
gationsbeing carriedout in the Megrundstjernarea.

During 1975-1977a total of 38 holes with 3143,30meters have
been drilied. From the completeddrillingthe mineralization.
in the Megrundstjernarea seems to be of two types.

A disseminatedtype runningup to 0.5% Ni, surrounding
limitedareas of

a massivetype probablyremobilizedand controlledby shears
in the 1-3% Ni range.

Charge potentialdata has outlinedinterestinganomalousareas
for both types, but drillingduring 1977 has shown that the
mineralizationhas a very irregular shape,formand grade, with

rich sectionsof very limitedextentbeing surroundedby
a wide area of weakly to very weakly disseminatedmineralization.

No potentialeconomicdeposithas been outlined. Investigations
near the old Vesle mine show some mineralizationis an ultra-
mafic rock in a Winkie drill hole.

Legal


Sulfidmalmhave a joint ventureagreementwith Norsk Hydro A/S.
Espedalenis one of the areas includedwithin this agreement.
Hydro have nowannouncedtheirintentionof withdrawingfrom the
joint venture. Sulfidmalmhold 64 claim blocks. Hydro hold
18 claim blocks. Hydro did not partake in the 1976/77
programmes.
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Geology

The area is part of a thrust mass - the Espedalenthrust sheet.
The rocks of the sheet can be dividedinto two large groups:

ie. Precambriancrystallinerocks, essentiallyof the anortho-.

site kindred,and Eocambriansediments. Both groups are

allochthonous,restingon autochthonousCambro-ordovicianschists.
The dominantcrystallinerock type is anorthosite,but in the

Megrundstjernarea noriticand ultrabasicrocks ar( much more
dominantand distinctmultiple lithologicalunits can be
recognizedhere. These are:-

1) Ultramafic- feldspathicultramafic- mafic norite-norite-
anorthositesuite.

, 2) Leucogabbrointrusivesill.

Tectonitesderiveddrom the above units.

Chlorite- actinolitegrey schist/conglomerate.

Quartz bearingschistsand gneisses(metasedimentaryrafts).

The mineralizationof interestseems to be confinedto the rocks

of group 1. Mineralizationoccurs mainly as disseminationsof
up to 15% sulphides,with some limitedzones from 15-80%

sulphidesin more shearedparts.

Status


Althoughmany interestinganomaliesoccur in the Espedalenarea,
work over the past three years has been concentratedon the

Megrundstjernareawhereone Saw the possibilityfor a large

tonnage - low grade type of deposit.
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Investiations 1975

In 1975 a total of 704.4m were drilledin 11 holes on a series
of V.L.F.and Slingramanomalieswith some coincidentmagnetic
anomalies. Disseminatedmineralizationwas found in most of
the holes,and the main anomalybetween40S-240Sseems to indi-
cate a zone of disseminatedmineralizationin the 0.4% Ni range.
The zone was closed at depth by an intrusivesill.

One hole (MG 6/75) locatedon 520S gave a bettermore massive
sulphideintersection.

Preliminaryflotationtests gave poor results. The rougher
concentratesassayed2.24% Cu and 5.45%Ni with 80.7% and 71.4%
recovery. •

Investiations 1976

The grid was re-establishedand topographicallysurveyed,and
.a charge potentialsurveycarriedout. The active electrode
was groundedfirst in the mineralizationintersectedin MG 6/75.
Grid and down-holemeasurementsoutlineda 700 m long anomaly,
which appearedto lie below the disseminatedmineralization
intersectedin the area 40S-240S. A survey carriedout with
the active electrodein Mg 3/75 confirmedthis and outlineda
limitedarea previouslydrilledduring 1975, and showedno
connectionwith the MG 6 zone.

12 holes were drilled,totalling825 metres on the MG 6 anomaly
zone on four profiles. This drillingindicatedthat the anomaly
zone seemedto consistof a discontinuousshear zone/shear
zones with massive sulphidemineralizationsurroundedby more
disseminatedsulphides.
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There were too few holes to have any picture of the geometry of

the mineralization.

The mineralization encountered certained visiblepentlandite
usually as free grains. Two representativesamplesfrom this
area were taken for flotationtests. Resultswere a great
improvementon the previoustests.

Head Assay Concentrateassay Recovery




Cu % Ni % Cu % Ni % Cu % Ni %
SampleA 0.29 0.91 5.27 15.0 76.8 70.3
Sample B 0.24 0.58 4.96 9.73 70:9 62.3

Investiations 1977

Work was again concentratedon the Megrundstjernarea to complete
the detailedinvestigationsstartedduring 1976. A total of
1612 meters were drilled in 15 main•holesand in extensionof 3
previouslydrilledholes.'The resultsconfirmedthat the more
ilbassivetype of mineralizationwas of limitedextentaround the
two holes (Mg 6, MG 17) where it was previouslyintersected.
The rock -aroundand betweenthe two holes containeddisseminations
of trace --5% sulphideson averagewith some sectionsup to
15% sulphides. Charge potentialdata carriedout on surfaceand
down holes indicatedthat electricalconnectionbetweenthe two
richer zones was weak and confirmedthe idea of two richer
sectionssurroundedby weakly mineralizedrock. Resultsof
locked cycle flotationtests gave the followingresult:-

Head Assay Concentrateassay Recovery

Cu % Ni % Cu % Ni % Cu % Ni %

SampleA 0.29 0.91 4.22 13.6 87.3 85.7

• .1 5
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A summaryof drillingresults for all holes drilledon the
Megrundstjerngrid area is includedin table form. It was
concludedthat the Megrundstjernarea no longerhas potential
for an economicdepositat this time.

Another work carriedout includeddrillingtwo Winkiedrill
holes on the old Vesle mine at the southernend of the valley.
These holes proved that this has limiteddepth. A further
Winkie hole drilledon a VLF anomalynearby showedmineralized
ultramaficwith assays in 0.60 - 0.80%Ni range, increasing
with depth, before the hole was stoppedby jammedrocks.

Plannedwork 1978

No major work is plannedfor 1978. It is possiblethat some
geologicalwork will be carriedout, and the claimswill be
maintained.

Summar list of re orts on the Es edal area

The reader is referredto the followingreports:

. 32.64.15 Reportsfrom a geologicalsurveyin Espedalen,

Oppland.

127.71.15 Mise-g-la-massepotentialmeasurements,Espedalen

August 1971 A. Sindre

128.71.15 A geochemicalorientationstudy in the Espedalen

area R. B. Band
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129.71.15 Photogeologyof the Espedalenarea

Lucarelli

187.72.15. Summaryof fieldworkin the Espedalenarea,
August 1972 B. H. Wilson

	

191.72.15 AndreasbergMine, Espedalen

B. H. Wilson

	

192.72.15 The NicolineMine, Espedalen

B. H. Wilson

	

193.72.15 The StatrådStang Mine, Espedalen

B. H. Wilson

	

229.72.15 Fieldworkin Espedalen1973

J. Ryan

	

236.72.15 Geochemicaltill samplingin Espedalen

T. H. Tan/J. B. Gammon

	

238.72.15 Ground geophysicalsurveysover the Andreasberg
and Megrundareas, Espedalen

Norsk Hydro A/S

	

264.73.15 Soil geochemistryin Megrundstjernarea,

Espedalen R. Hovland

	

265.73.15 Prospectingwork in the Grasgardliarea,
Espedalen R. Hovland

	

269.73.15 A summaryof the geology,nickel potentialand
explorationin the Espedalenarea

F. Nixon
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344.74.15 Geological,Geophysicaland diamonddrilling

investigationsin the Espedalenbasic complex1974

F. Nixon et all

	

374.75.15 Reporton diamonddrilling,mineralogyof core

and metallurgyof nickel,coppermineralization,

MegrundstjernEspedalen1975

D. Ellen et all

	

405.76.15 Report on geophysicalsurveys,Espedalen

D. Ellen et all

	

425.76.15 Investigationsin the Megrundstjernarea,

Espedalen1976 D. Ellen et all

	

426.76.15 LakefieldResearchProgressReport on Espedalen

samples F. G. T. Pickard
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ESPEDALENNORWAY

MEGRUNDSTJERN SUMMARYOF DIAMONDDRILLINGRESULTS

SECTIOHOLE

640S7

E/W

120E

BEAR DIP

90

LENGTH

48.5

SUMMARYLOG

0- 5 Overburden
5- 26.15 Norite

26.15 - 32.25 Anorthosite
32.25 - 34.60 Norite
34.60- 46.50 Leucogabbro

SIGNIFICANTMINERALIZATION

FROMTOLENGT%Ni%Cu




•




46.50 - 48.50 Norite





8 87.5;%




90 73.0 0 -8 Overburden







8 - 13.20Norite







13.20- 73.0 Ulti•amafic





SS 37 380E




90 106.25 0 -3 Overburden








3 - 10.40 Quartz/feldspargneiss









10.40 - 12.05 Chloriteschist









12.05 - 59.40Norite & Gabbro









59.40 - 61.60 Leucogabbro









61.60- 74.75 Nori.Ce









74.75-106.25Ultramafic






533S16 36w 14510E 50 73.5 0 -5.40 Overburden








5.40- 25.70Ultramafic








25.70- 66.6o Norite






111





66.60- 73.50 Quartz/feldspargneiss






52os6 12.5w




90 70.0 0•- 3.0 Overburden 25 27 2 0.55 0.20






3.0 - 14.0 Ultramafic 27 .34 7 0.27 0.09






14.0 - 70.0 Norite 34 35 1 0.45 0.17







35 37 2 0.25 0.12







,37 48 -11 1.11 0.41







48 51 3 0.29 0.10







51 54 3 0.51 0.40







54 57 3 0.25 0.10







57 59 2 0.14 0.09







9 61 2 0.64 0.26







2 1 3 10. i0.2

REMARKS

,Nosignificantmin.
idrilledon VLF
lanomalystill
lunexplained

!Assaysawaiting
1
No significant
INiporCu

At 55 m has 205 po
that is barren and
has no electrical
connectionwith
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ESPEDALENNORWAY

KEGRUNDSTJERR SUNNARY OF DIANDND DRILLINGRESULTS

SIGNIFICARTMINEPALIZATION

r

SECTIO HOLE E/W BEAR DIP LENGTH SLIMMARYLOG FROM TO LENGT

520S 12 37.5W - 90 66.3 0-5.75 Overburden 26 30 4





5.75- 10.30 Ultramafic 30 45 15





10.30-66.30 Norite




520S 15 13E




90 52.7 0-2.50 Overburden







2.5Ch 51.0 Quartz/feldspargneiss







1.0 -2. 0 Norite




518S 13 53W




90 58.9 0-4.25 Overburden 4o 41 1





4.25- 11.60 Ultramafic 45 54 9





11.60-8. o Norite 4




1

5185 14 66w




90 75.5 o -2.70 Overburden 49 50 1





2.70-12.90 Ultramafic 51 53 2





12.90- 69.30 Norite 53 54 1





6 .30-. 0 Ultramafic




510S 38 252W




90 160 0-1.40 Overburden








1.40- 97.60 Conglomerate








97.6o-144.75 Norite/ultramafic








144.75-152.4 Leucogabbro








1 2.40-160 Norita Ultramafic





48os 31 50W N51 E 55 75. 0-1.0 Overburden








1.0 - 24.55 Ultramafic








24.5 - 75.6 Norite





4425 20 125W




90 70.8 0-2.45 Overburden 14 15 1






2.45- 12.35 Ultramafic 21 22 1






12.35- 65.20 Norite. 35 37 2






6 .20- 0.80 Leucoabbro 4o 44 4

44os 21 23W




90 .5 .0-2.30 Overburden








2.30-21.20 Ultramafic








21.20- 66.60 Norite








66.20- 68. 0 Leucoabbro




%Ni %Cu REMARKS

0.29 0.10

0.48 0.18

No significantMin.

0.23 0.10

0.66 0.22

0.3 0.12
0.28 o.o6 1

0.24 o.o8 •1

0.46 0.15 i

;No significsntmin.
iContactwithValdres
Icongiomerateis
Isteep.

iAssa
ysawaiting

0.23'0.13 1
0.77' 0.22
0.271 o.18
0.241 0.10

1
,No significantmin.
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MEGRUNDSTJERN SUMMARYOF DIAMONDDBILLINGRESULTS

SECTIO HOLE E/W BEAR DIP LENGTH SUWARYLOG

SIGNIFICARTMINERALIZATION

FROM TOLENGT%Ni%CuRE4ARKS

4405 29




90 13.9.80 o - 2.50 Overburden 7-






2.50-7.20 Ultramafic lo, 11 10.290.18





7.20-61.45 Norite 26 28 29.271. 0.141.





61.45-76.40 Leucogabbro




I





76.40-106 Ultramafic







106-112 Schist/greenstone?







112 -11 .80 Norite




3975 30 35w 51 E 6o 71.10 o-2.50 Overburden 3 39 3 0.350.2





2.50-24.45 Leucogabbro 39 130 1 I o.6o 1.58





24.45-71.10 Norite 40 42 2 I 0.2710.11






42 43 1; 0.4310.10






43 4 2 0.20.12






36




0.31 0.33

3608 27 15E




5 69.10 o- 2.00 Overburden







2.00- 6.65Leucogabbro 45 60






6.65-67.50 Norite




150.711 0.24!





6 . o- 6 .10 Ultramafic





340S 23 33W




90 70.70 o-.o Overburden 11 17 o. 10.1






4.0- lo.o Leucogabbro 17 22 5 1 0.31 0.12






10.0 - 70.70 Norite





340S 25 32.5W N51 E 70 78.30 0-5.0 Overburden 20 28 80.270.13






5.0 - 11.33 Leucogabbro 28 29 1 0.52: 0.17






11.33- 75.36 Norite 29 41 12 i 0.2410.09






75.36- 78.30 Ultrabasic 41

44

44
62

	

30.430.19

	

18
	

0.340.14







62 4 12 o.6 0.1
3405 24 32.5w N51 E 55 75.0 o-6.0

6.0- 11.85
Overburden
Leucogabbro

30

45

5
63

15 0.320.12
18

	
o.830.28






11.85- 75.0 Norite 63 64








64 67 3:g ::;.17







6




8 0.320.14

ti
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MEGRUNDSTJERN SUMMARYOF DIAMONDDRi£LSO RESULTS






SIGNIFICARTMINERALIZATION




SECTIO HOLE E/W BEAR DIP LENGTH MitULRYLOG FROM TO LENGT %Ni ,Cu




RE1ARKS

3408 22 17W - 90 70.1 0-3.0Overburden 10 20 10 0.33 0.12






3.0-9.15Leucogabbro 25 56 31 0.2610.09






9.15-70.10Norite 62 65 3 0.31: 0.13







6 6 2 0.1. 0.21




3418 . 17 TW - 90 71. 072.0Overburden 12 17 5 0.47!0.15






2.0-9.0Leucogabbro 17 33 16• 0.30 0.11






9.0- 70.0Norite 33 68 35 0.95 0.28






0.0- 71.60Ultramafic






3405 26 5E




90 63.15 O-2.0Overburden 12 16 4 0.63 0.18






2.0-6.50Leucogabbro 16 18 2 0.30: 0.14






6.50-12.40Sheared norite e 18 35 17 0.61;0.21






12.40- 63.15 Norite 35 39 4 0.29 0.12








39 41 2 0.65 0.16








41 42I 1 0.33:0.12








42




49




0.214








49 54 75 23! 0.15








54 57 3 0.62' 0.21




3405 28 5E iN51 E




0-- 2.20Overburden
2.20-14.30Leucogabbro 21

60

30

3

9

0.40

0.30

0.17

0.13







14.30-1.8.10Shearednorite










18.10- 44.4oNorite







280S 32 how N51 E 0 137.0 -4.50Overburden 77 82 • 5i 0.‘5 0.15







4.50-9.80Leucogabbro 82 85- 3 0.25 0.12







9.80-76.40.Ultramafic 85 87 2j 0.47 0.15







16.40-137Norite 87 90 3 0.28 0.12








96 97 1i 0.20-0.09








100 101 1 0.20!0.09








102 103 1 0.23:0.08 I







1o4 105 1 0.2010.13'







10 106 1 0.8I 0.2
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ESPEDALENNORWAY

MEGBUNDSTJERF• SUMMARY OF DIAMONDDRILLINGRESULTS

LENGTH

49.8

SUMMARY LOG

0-2.3Overburden

	

2.3 - 28.9Norite

	

28.9 - 35.1Leucogabbro

	

3 .1 - 4 .8Ultramafic

SIGNIFICANTMINERALIZATION

FROMTOLENGT%Ni%Cu

2.35.2.70.690.30
246.52.70.420.15

57.7 03.0 Overburden





3- 19.0 Ultramafic





10.0 ; 25.10 Leucogabbro





25.10- 50.25 Norite





0.2 - Ultramafic




90.7 -2.50.0 Overburden





2.50-9.00 Norite





9.0 - 20.0 Ultramafic





20.0 - 26.18 Norite





26.18- 31.0 Leucogabbro





31.0 - 79.50 Norite





.70 Ultramafic





71.5 0-2.0 Overburden 46.6 49 2.4 0.280.09




2.0 - 28.4 Norite - 49 50 1 0.420.09




28.4 - 34.15 Leucogabbro 50 155 5 0.291 0.10




34.95- 50.50 Norite 56 163 7 0.291 0.10




50.50- 57.70 Ultramafic 64 165 1 J. 0.33:3.08




57.70- 71.50 Norite 65 66 1 0.413.17





66 .67 1 0.340.13

81.15 0-2.0 Overburden 39.75 2 2.25 0. 50.19




2- 18.30 Yorite 42 '52 101 0.38 0.17




18:50- 38.85 Leucogabbro 52 :55 3 0.28 0.15




38.85- 81.15 Ultramafic 55 56 11 0.40 0.20





56 58 2I 0.31 0.08





63 66 3 0.29 0.09





¢6 68 2 0.420.10





68 71 3 0.500.09





'73 74 1 0.230.07





7 81. 6.1 0. 20.0

FECTIO IDLE E/W BEAR DIP

'240S 5 58W




90

196S 19 3.5E




90

189S 18 51E




90

189S 34 51E W 65




33 51E W 45

REMARES

No significantmin.

No significantmin.

sk
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MEGRUNDSTJERN

ESPEDALENNORWAY

SUMMARYOF DIAMONDDRILLINGRESULTS

SIONIFICANTMIZERALIZATION

- 6-

ECTIO HOLE E/W BEAR DIP LENGTH SUMMARYLOG FROM TO LENGT %Ni%Cu RE:ARKS

150S 2 20E 270 45 75.0 0-2.6 Overburden 37 0' 3 0.470.21






-o- 31.0 Norite








31.0- 54.0 Leucogabbro








54- 55 Schistcontact








Ultramafic





07.53 1 12.5E 270 5 10 .1 0-2. Overburden 2. 30. 27. 0. 90.15






2.8- 30.2 Ultramafic








30.2- 42.4 Leucogabbro








42.4-104.1 Ultramafic





505 4 14W - 90 145.5 0-2.0 Overburden 91 92 1 ,0.20 0.08 iholedeepenedin





2.0- 18.50
18.50-45.50

Norite
Ultramafic

93 94




.1977.0.20.0.05
AssNysawaiting





45.50-52.0 Leucogabbro




1






52.0-128.0 Ultramafic








128.0-134.0 Leucogabbro








134.0-14 . Ultramafic






45S 10 106W - 90 67.7 0-3.0 Overburden 3 6 3 0.210.07







3.0-8.0 Ultramafic 6 8 2 0.380.11







8.0- 20.8 Norite









20.80-38.0 Leucogabbro









38.0- 64.5 Norite









64.5- 67.7 Ultramafic






405 3 36E 270 80 103.6 0-2.0 Overburden 2 6 4 0.38'0.21 holedeepenedin






2-8.80 Norite 6 19 4. 0.5210.14 1977.




•





8.80-18.1 Ultramafic , ao . 8.1 0.38.0.16 'Assaysawaiting




•





18:1- 19.2 Schistcontactzone






fromlowerpartof






19.2- 36.4
36.4- 76.50

Leucogabbro
Ultramafic 12 8. 16.1-0.40I

'
0.13

hole.






76.50-86.45 Norite 4








86.45-91.55 Ultramafic •








91.55-93.90 Norite









93.90-97.50 Leucogabbro-









97.50-99.50 Norite









. 0-103.8oLeucoabbro
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MEGRUNDSTJERN SUNKARYOF DIANDNDDRILLINGRESULTS

SIGNIFICANTMINERALIZATION

	

ECTIOHOLE,

	

40S36

E/W

36E

BEAB

N50E

DIPLENGTH

80105.2

SUMMARYLOGFROMTOLENGT

0 - 2.50Overburden91 02.11.7




2.50-3.25 Norite





3.25-4.50 Ultramafic





4.50-4.69 Norite





4.69- 19.15 Ultramafic





19.15- 32.60 Leucogabbro





32.60- 51.85 Ultramafic





51.85- 80.55 Norite





80.55-102.68Ultramafic





2.68-10.20 Norite




hos 35 36E




N50E 60'120 0-2.40 Overburden





2.40-4.0 Norite





4.0-9.0 Ultramafic 3 :5- 2





9.0- 10.30 Norite 6 2k.85 16.85





10.30-22.70

22.70-39.40

Ultramafic
Leucmgabbro




!







39.40-45.2 Ultramatic








45.20-52.40 Norite








52.40-56.30 Ultramafic








56.30-106.50Norite







106.50-112.20Ultramafic






112.20-114.60Leucogabbro






114.60-117.30Norite'






11 .30-120 Ultramafic




3689 17W 1N50E 75152.9 0.- 38.95 orite ;




38.95-148.50Ultramafic f





48.50-61.40

61.40-107.60

Leucogabbro 146
Ultramafic ,	

I.4er





107.60-125.0 Norite






125.0-127.75 Leucogabbro






127.75-132.95Norite






132.95-145.30Leucogabbrci






145.30-146.35Schistosecontact






146.3-156.0 Ultramafic




10.34 0.15 1-

.rpni 5Cu REMARKS

q.321 0.11

--1

1

	

0.310.10

	

0.400.14
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MEGRUNDSTJERN SUMMARYOF DIAICINDDbILLINGRESULTS

SIGNIFICANTMINERALIZATION

10 HOLEHEAR DIP LENGTH SIM4ARYLOGFROW

322N




90 48.3 0- 2.0 Overburden




2-12.05 Norj.te




12.05-13.70Leucogabbro




13.70-22.60Norite




22.60-48.30 Ultramafic




8




31 3.3
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