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ifThODUnTiOd

This report deaLs with ried ert.in1 as

to asess Lue niekel Potentipl of d•e Idyp

The project,is joint ventt,re

All operations in 7h have huen carried ent.

PEEVIOUS WOHK

The reader is referred to the folLowih r. rdG:

necort fram a geodoricaL . nhvsca1
Cmpland. 1. ver•

Hdse-a-la-masre potenti:I meadur=ents,
Esnedalen Åp4;nst1971. A. Yihdre

Å geoch=ical orientetinn sthdy in the ne ftn ar rddd

Photogeology of the Esyelaien area. 7. ddearelli

Summaiy of field work in the Esredalen area Aup:nrt72. i.li.Wilson

Andreasherg Minn :i'ppedaden. LII. Wilson

The Nicoline Mine Espedaden. n.n. Wiison

Statsråd Stang Mine Edpedalen. B.H. Wilson

r'le1pwrry_in hspedalen

Gecerie:r2dcaldli sd;:ip!:n

Gron2,-,rieophysical::urveyseier tdre ndrearberr: Merd%nd
areas Espedalen. norsk IlydreAin3

noil geochemistry in tItgrnrrtdLjen1area ±ppedaleh. H. dov1and

ProsPecting work in the Grarr:ardliare,c;Fgpedalen. 1. HrvLand

A sumary "dfth('u.c01-ry,tHckell.cotenpial and explorn inn in
the Espedalen area. dixon.
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The littLerreport gives a resume of nil previeds cork.

WC::K132OUI

Reg ional.V.L.F. and r.:agnetiegrowi ,n the


west side of Espedalsvann.

Deliailed follow up of regional anom:dies wi h r1en1or, geophysics, ::uiplirig

and winkie drilline.

detailed work on seleeted t the easd sIde of Lhe d.d,ei.n.

Stang, Jorstad, Evans, ntubbered

9. Flotation tests on ore from Jorstad and Cra!

5. Cl.;r staking



A regional V.1,.1 ninroi •t,.i.cr.round

side of'the Edy, ,1to Grasgurdli.

under winter conil.U.j Profile spacing Ir

25 m between cuch (nu;rv t '. 5G ((rofllkms• •nr••I -•••:i

and 15 profiIkms v iLh 1O ing .

1

g.irdi with

hiu

Instruments used werh.Gf. 71,E nit ltr,anae ( ! t.er.

Results are pregentcd mn e:nilonures1 - 7.

Enclosure 1 shows the i,!y ecntoured V.L.F. he rntire are.L.

Enclosures 2 - 7 :;:iny mag and V.L.F. dala for the "-irr:i lesle,


Nordgardseter an( Grugrundl.. As will be se-n

dominated by liflear7. and magnetic akoma1.iflg01 n hLrike end often

a considerable oxLent. re s a good cerre b,t n manet ien and V .


measurements.

On the basis of t,ioi.riit regional survey garn ei itt•areh, eert,LN

were picked out fcr deha;fed follow up work. Vhisvi 1J degeribed be c

CLCILiGi


INTRODUCTION

Geological mapping hag been earried out in a huml

Usually the areounL uft as been very

:,legrundstjern- rdIi. are eec 0=2-i-DPS


geological pict

literUd gri arreu.

I. i ttht.t

1.) t •L C):1

itily I

observationg aruhn.: h ndr tj - Grusk:

REVIEW OF IllEGI•GI,u(hY

The area in question is purt of the Espedaler thrus nneet,(rnd s connidrirled

as being genetioa dy H!,,,I to the Jotun nabee tr:tc'tre which oceub!

the central 111133: (71' an Cjlodonie

The anortncsite-gh: of the are•

genetically 1 1 f comples m hu;

been obscured by teet, trannformations. Ihe figld work nugesl.s

an alternative interrd Lt_1 ion of the Espedalen roekn, ennehtially haned on

observations which u.e Lhat the sulphideg were intnodueed with younger

intrusions of neri into pre-es hng - anor,I.


gneisses and pyroxene



.1WCK 75:f1Tfl fff

The rockstheen thrust

precanfi)rian ctrystt.lIit to rpeks , essc!:U tt

i;cd .inictits.iffuth grouffs are alke:ff,:fcnou:

ordovician retillitS

e

f.f1(h'`HIk

jr,l)r

The dominant nrystailine rock type in anor-ff r hf+f; tte nori t -

in Lhe Megrundtjern - Grasgardli area replaced f2' gaff I s . Tier: -


pyroxenites are lens :requently present. nhin layers of anfet Learino

gneisses are also present.

FIEL inflififff; Oy iffr.

n...;

These vary with incrensing mafie conten f. fscr. r.tre efs. - throurff

anorthosite uneiss to pyroxene gneiss. Thuse are thu only recks that secm Ln have

an orientational fabrie - either a strong linear or planer fabric, essentially

due to elongated ffellspars and/or mnTic awregates.

Migmatitic structures can often be found in ant they can be seen

to be sili iee.

f:fagnetite and pyri:ffe are fairly co=on inthis rsfn

pyrrnotite and enalenpyrite can be seen off.en in affsee

patches of qaartn rich garnet biotite ;piei

OC; iy

on with si]i ei

ifuld i,, plaffes .

ijnfrf

On the wes tern side iff nspedalsvann a consideratile anefint tife area rate up of

non fol fafted inafie rocks , often showing •yp gffeene LLIXIlirnfs . Theffe ffre


norifte and pyroxenite.

Iff) finf - LEUCf

Thu noriffe - 1_ suite ronks are ffuni -ff fc.fenarse

grnined rocks wi th varying arnounts of fensic mineratn . 1our index varies

from 30 - 70. Tho transition between the two type:f ffefenffr:rnulnitiootil and

the spatial distribuLion between the t wo types s cfunpI i.ettL,ii and apparen

nrbit.rary.

very coarse graiff nnorite i s ! nf ryrre enite.

Tnis coarse f-frainet f•ucfoncrite is fof.nd flfferrus•S; ffr'eff-artii ) nororittin

higher amount s of d f ff:sminated sulphides Lnah ner - tedeensrf tes ,


in which oxides of.eff deminate asilong opagne -pha



The hor..iertewanI: pyroxenite is olso welt clefi I isa pI s ti  nn
on n menoncopig ncaly and with a very lehate lnd Lrrep:iiI;irunnrIlo. of

pyroxenite with completely gradational trnneiLl.onare fennd in nerite nal
vice versa.

flowever,mahl bordel in the area show strong sIa nhj mylen

PYRUXi I

Pyroxenite ic n ueheral eerm haed to cover lii nti'venfIe Lnu
however, in saynral. joenlities olivine or Perpen1InHel ennivalenth have
heen receuniced anrinerc peridotite is a more ecrrect

Pyroxene and :ininhiH)1.n nonatitute nore Uaan nf: 5.I,j in till 5 rask.
Orientat ional fahrie uonerally absent, ho-sever, reel<:;hov:
a plane-parallel cleayage sitt a narting ef Peveral cr. ;ilj a t icn ( e
shown to 1)( p:uv),.11,21 to aiarong shear pl.nnes Sit•hin an anquencn, ati.1

paralleL Lo Lhe thrhaLing nnd mylonitization assan tt,mii.H.ththe overlyi.ig
Vnldres .1)nxnumI.te.Additionally, zones nr rs often LliSr rsel

in the pyroxeniten.

hora : rs 01 1.

def'in

bidic infr a t-c.:IaLiv.,

hotitr.

aIhg ' taoser

ly

SulphiaIenJ. S q 1 S : Iy foesjas i

and cnalihpyrite. former na:12S

than 5. Thc!couten of hulphides varies fren:nII t.

II>
higher. IlicLributiohis often remarkably even en the m h p

The bordern ci the pyroxenite are often strongIy si

L;PILLITI;


AH3

,;tructurn V sto r'r:;tn,Ilinerecks anx 1 Irr T I/.the
sequence, rocks of 11kely nedimentary oripin are fonnd. ]1ioprerehee st Pell
preserved sedimentnry struetures, such ar crarcheddjng, HtI!]imiLien and rInmp
strneturon confirm this.

The rock appearc aa a very fine grained, 1d iL SsSSeSSSS

strong Penineosity je bite the presence nr n



The border sharp unei an/bytoryt.eanb t. '!(,:;  11, t,ttG

alang this bnond.Lryhe arril

deposited as edrly

Hriy.

The stra..eturoLlyunor ::CUN

in eharaster, an ry fineuxained, b.asn'ive the

•

sehist auainst,Lbe Tabdres sparamite on top.

Pyrite is frequently observed in the argillite nehinbn an very hingle

grains, Hnd as neeondary joint precipitation3.

7ALDHL.;

1aldres sparauplbe neeurn in tbe area'as a sseninrsFse;en4 neb. n( rsb grey.,:acke.

At several pluccc Le roek shnws ecsbiplex-rolding. dne

observed in the Valdres nparaumite.

TECTONICS

Again strustural interprebution iu made Siffienit b»;lonk op cv(e.the

entire area. 1m bbe nerthern part ol the area the ntd'oelblra:.ibasien


be ureatly affeeted Ly bbrusting tesbonies.

Figs. I und 2 shos some plotted structural ObSe 1 innk.

FF fact FLat the se,:n2ila fold axes of the paralH1

to the lineatIonn, aLjeL tre the interseetinne h follabisn and laber

schisbonit.yin prnsdx: a en-ineidenee, beenny

parallei to one of the Ijmbs of the fold (fiu. 1).

The stronu maximpm densHyr Of poles of shear planee are more •airlomlydietributed,

and this agrees well sith observations in the fiell, nuguenting that,the

shearing is oftun in enaraeter. (fig. 2).

Faultinu ann jnintinr are J.150 in(n-itbn the area r 11 erasks bo

pseudota ni i is .,-.1 itly ranboxibut


an east-went erientabion nnems bo •orsinate.

NIIWALL/ATION2

MINPFALOGY


The foltowi,rgis hased nn fieij nhservations.



Poth sulphi'ieswid OLifl are abundant in Pelcd i Ithong nttn

arc Lne ce=nest. yllphides in order ef ni :-Idenenare r

enaLcopyrite, snd b , pyrrhotite generalLy eehnti -rretbrui:


of the sulpnides prese L in a sample . :!.octpfl-tesritgcamplec in ncn

pyroxenite have b:eentnested with dimethylgjyoxime wilh srnocitive resuli).

Po-beabing ramplec frem srorthosite and pyroxen- gne:cn have rstled thin Ukt

i.iagnetiteant ilmhe common onides.

assemblages would1 to be:

Po + Ca + Fri

?. p++ Pn

3. Po + mp + py

h.+ Ht

5.1t + II

t oiL n;nei

AssembLagec 1

with norttc.

u;sociated vith pyroxehito and taa ICs er df:gren,

Assumbi fnund in cilicified anorthonite yreni,negnels:

Assemblages 4 and 5 are found in all rock typod.

The dulphide bearing ln2kn sho'.e a strong varin

and in the oyre::n;e there observed a grsd

barren reck and mac

tikELcommonly pyrrhoLito inidchalcopyrite sceinLo f2 d :; hated in pyronenite

in amountn From ;)-

ln seme localitiec to be a weak indisatHn et r progre,sinv.inerease

ce sulphide con;,eht,t(t..m.rIs the base o f the rmrroneniLe.

The disseminaLed mihoralination is usually feund eith ries.1

ol Po-Cp sggregsles or as Yrregular shaped, internt;tmil.grs nn, often

remarkably evenly dIctributed in the rocke. Ac the nniphide content inemaces

the irreguLar grains begin to have mutual confnse,s snd thus produecs s network

in which small ronndel grainc of nyroxene are HnInty,:

as at Grasgardli urner snowin



TYPES

Three tentative nj.n, inn tynoc ru oiL Hrh .1 sn the baaja sf •1,1

observations.

I;ormal ion disseminato1

0 - In thH tyhe no is compl.etaly

of the sulphijea e t.

low fl

ir.f ra Han 227:

ftoat thfl

2. Shearisorrinorroh

A mineralizntion which h s been rolocoLo ahearinF La oecla.y

positions foreign rocks.

Shiehide cernyh'. acia/shearu zehea

Tris Lype •:;nanarally of hir:hernrs the redistri ore

often is massice in character. nhalcop:Triteis also more frealleaL.


Examples srn found at :lelgard-GraanaTdL an1 Teale 2.

3. "Footwall mineral ilon"

This is recognized heavy disseminated ahd annlOv interlockinn nlization

in norite ovorlajr b n mineralized hyraen,Le.

It is usually of hinh Frade and seemn La ho inn tly riaher c,

chaleopyritn, Inoany cons'itutingh0 - hulphides and apparently

related to hhaarjnn in the rocks as	 hown stringers wtjah r(Hult in
LAe

a weak foliatb,n ana occasionally fo]row c a,a1joinLs. ,'.errhn(Ltjern

and Grascaihfli sho'/:examtles of this

OXIDES

In a larce amo Po ('-

opaque phase, ca:lj I - 207. Thee


disseminated grnins.

ox

nh ily fra3 n1. ar ho

11).;,•t.'

SETO:DARY

A considerah:e fLj20.:lit.echndary area.

Often pyrite, bot aloo ehalcopyrite and p h itn ara feand a OsLos

on joint surfacea or hiLnly as crack fij1H minerali tinna are very


10eal in characLer.
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DETAlLsn

1) 11r.11,0/) Grin

GLOPHYSIW

A two line anomaly Ti dod up on the PCUIC :rr:.hy alrpftlyriuring

the winter sesren due 1s ?a3vadrableweath3r an3 rys.:er lity. /he an dedy was


detailed with 25 m proriH• 8paeings and 10 m erserva± on rpayinr. A ;()K!,113ny

anomaly was outlined vii.lisseellent correlation bet...:ceh31agnetiddand 7.1-F.

In its southern par± the ahoftalyhas a nW/SE orientatmo reirI.1its nor133 part

more n/S orientaton, Lreak occurrihy around n/o. 113)Lhthe mar and

show this same trend. 1diemanetie anomallyat the on rLt.rition dreak ir


represented by a u1373an3Ialdipole.

Enclosures 8 and 9 :h(),dtimeV.3.2. and marnetic detai:a1 irurvi

GEOLOGY

The surface yeolcy7 ho.d,on enclosure 30. The area cover-1 h• over-

burden and onilysmalI. euldrord of anorthosite, fine yr. umphi1,011e schirt,and

one norite outcrop were WJ. 11'20anomaiy trend vti, however, marked

slight depression n 3opograpny and near this denr.,33. u,veral

mineralised ulLra ere found. re I to 0 oca11

oririn. Arsays o blockd gave ±he follrdsin L1.3p:

Sample no. LoyaL: )11

44.15.7li 1j5 11/31

514.15 . '111

On the haris to te:-Y

Winkie

Drill hole 1 was on.]rinriat 100 3/25 S and drilled

ni /

0.96

99

Thd ho:lewad drilled

in anorthosiLe down 3o IY.75m and then paused into a rheared perpentinized

ultrabasic which rn nacd down to 133.00m. From 333.s110 end of 11hehofe

at 36.30 the roak daHn;11:,, a fine gr. a=hiSo:I1e

The ultrabasic all ed near ddLh hanyI, nd Ooot nall:;

with up to 20 - 311» Hphid nvt- 0.5 m. Th“ rest of 3he nection war e


mineralized with 0 - 5* rulphides. The dominant sulphide was pyrrholjte with

minor chalcopyrite. 1.1.11efine grained amphibolite contained seme pyrite.



I 2 -

Assay resuh,s are givon tolow.

SamuleOo.Dis:aLloo:LJ.Lpra

100.10.71107.70—




101.15.71 15.75—00.151.305




102.15.77 22.15 — 1.1341.70




P.a)

103.15.71 21.35:.'5




104.15.74 23.25 — L.,5 -?,./)FJF



1.h

105.15.74 06.05,—,H.,5 2.4nfl.nR




.'




106.15.(i 00.45—)d.h.(025




.15 1.7

107.15.1:4 29.50-', —o)1.1





108.15.70 30.51-,I.,,))1.0'u.li; ,




w05

109.15.71 -2)1.5,—3,.0)1.50




110.15.7).





This gives an average of tho entire ultrabase pf.





.. 3





9.420.10./ Lr.over 15.;''.




or euttii off theeaLL4rflaraysfrom31.50.





Ni gu Il

	

0.47 1.95 over m

Enclosure 11 shows a graphigaL log of this holg.

Drill hole 2 was eollarcriaL C/35 a.ndFir.il1J4bflW and inberseaLod

ultrabaoie from 20.30 - ITI%;m viLiia f iltei in ":o.hoiibh"of ambhibole g4oirr

between and 26.8D. 11.1()resL of the hoLe war in anorthosL04.

The ultrabasic was shcared hoLh in the hangLng and forwalls but containeJ only

minor suLT,h1desescert b.Lbwe4hdi and 3L.5 r von iho :ulPhide caLteht.

inereases La - 5 1.

Assay reoulLs are given alpienclorre I» ah 4o; a graphical 1141;of ho

hole.
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SampleNo. Distance Meters Ni % Cu % s %

111.15.74 20.80- 21.10 0.30 0.05 L 0.05 0.16

112.15.74 21.10 - 22.10 1.0 0.10 L0.05 0.20

113.15.74 22.10 - 23.10 1.0 0.09 / 0.05 0.21

114.15.74 23.10- 24.10 1.0 0.09 / 0.05 0.22

115.15.74 24.10 - 25.10 1.0 0.12 f 0.05 0.26

116.15.74 25.10- 26.10 1.0 L 0.05 / 0.05 0.21

117.15.74 26.10 - 27.20 1.10 0.10 L 0.05 0.40

118.15.74 27.20 - 28.45 1.25 0.29 0.08 1.5

119.15.74 28.45 - 30.00 1.55 0.140 0.09 1.8

120.15.74 30.00 - 31.60 1.6.0 0.24 0.06 0.80

121.15.74 31.60 - 33.10 1.50, 0.11 0.10 0.54

122.15.74 33.10 - 34.50 1.140 0.06 / 0.05 0.18

For the entire sectionthis gives an averageof

Ni Cu

	

0.16 0.06 0.6 over 13.70 m

A richer sectionfrom 27.20 - 31.60averages

Ni Cu

	

0.31 0.07 1.45 over 4.4o m

CONCLUSIONSAND RECOMMENDATIONS

Hole 1 gave promisingresultswhich were, however,somewhatmarredby the fairly

negativeresultsobtainedwith hole 2. It is interestingto note that hole 2

was put down at the orientationbreak in the anomalyand wad drilledthrough

the negativeportionof the magneticdipole.

Despitethe poor resultsof hole 2 the good intersectionin hole 1 warrants

furtherwork to be carriedout on this 400 m long anomaly. Furtherdrilling

is recommended.

2. VESLE2 GRID

GEOPHYSICS

The regionalgeophysicslocateda 5 line (1000m) long anomalynear the shore

of Espedalsvannbelow the old Vesletrospebt. This was given the name Vesle 2.

Detailedfollowup V.L.F. and Mag. were carriedout with 50 m profileseparation.



The resalus

regional anokaly

correlationf

:Tesures 12 and

setEencse:

the rkgneticrt

GEOLOCE 


Mapping was hindered auain by lack of outcrop. Flrin](.)slure1.5shows the rasults.

It viii be seen that,a Eirge ultrabasic body esist': the eautern part tf'the


grid this hac an eflO:::nnLat 500 - 600 7.

A smaller uftrat— y t:c,salso identified trly (ec

the grid. koth -t, blocks and outer= ) minu


ultrabasic blecks etsidcrrjdto be local ahd fflundncae a trang V.L.E. .tneettaly

(150 N/50 W) uava the rellowing resulks:

Sample Ila

502

503

CIu

0.29


0.10

2.1

Further, m .

Sakinlingflaye

s vere ncted cn

f''1Itg results:

ytt

bample Type

45 7chip 2 m0.70

505chip 1.7 m0.95

Unfortwultely thace are covered by alain n2th otu by

A. Klyphaugen.

Again the correlaLIon between geology and geophyeifle The uenerdl

V.L.F. anomaly seemc to Indicate the nitrahasin/unriti ctme whereau tbe

V.L.F. values and mau hIuhs nick out the m-ineralHcedserticnc. We have Ilce

possitility uf a h , nineralized 2et0erunnIar .;recticn from

6o0 :.;/),o9W to lui L2is beIng indicated ty HntrcJized outeropk att tkocks


whien Give interectinu niekei and conner valuet.

1.111eV.L.F. mag ancmaLy at 700 u/loo w is not exp( and nmy well rewrasent

a similar mineralicad

Both mag and V.L.F. indicate E-W running fault tctw,-, ty)

Short Winkie holec aoul sel to tesu % •Lri. the
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possibilityof mineralizationat 700 N/100 W.

3. VESLE13


This representsthe same type of situationas foundat Vesle 2. A long regional

anomalyhas been followedup with 50 m profilespacingdetailedV.L.F. and

mag. measurementsand geologicalmapping.

GEOPHYSICS

Two distinctanomalyzones are evident,with a good V.L.F. and mag. correlation.

A break in the westernV.L.F. anomalymay indicatefaulting.

Enclosures18 and 17 show the detailedinvestigations.

GEOLOGY

Geologicalmappingand prospectingwas hinderedby extremescarcityof outcrops.

(see enclosure18). In the entire grid only 4 outcropsof norite/pyroxenitewere
found.

Withinthe outcropof the easternanomalyone outcropof noritewas found

containing1% pyrrhotite,a block was also found containingca. 5% sulphides,

this was assayedand gave the followingreault.

SampleNo. Ni Cu

259 0.12 0.16 2.7

In the vicinityof the westernanomalyone small outcropand 5 blocksof

pyroxenitewere found, four of the blockswere mineralizedand the best was

assayedwith the followingresult:

SampleNo. Ni Cu

251 0.58 0.19 2.9

A smallwedge of schistwas noted at 1500 N/100 W and this seemsto causea

small V.L.F. anomaly.

CONCLUSIONS

Lack of outcropmake correlationvery difficultbut in the lightof previous

experiencein this area it would seem that the two anomaliesrepresent

pyroxenite/noritebodieswhich are at least partly mineralized.
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4. NORDGARDSETER

GEOPHYSICS

A regionalanomalyhas been followedup with detailV.L.F.and mag. 50 m profile

spacing. Enclosure19 showsthe results.

A stronglinearV.L.F. anomaly400 8/200 E has good magneticcorrelation.

A smallerV.L.F. anomaly200 N/50 E also has good mag. correlation.

GEOLOGY

Very few outcropsoccur in the area,but block findsand sub-outcropsin the

main anomalyarea show mineralizedultrabasicsand noriteto be present,and

it is probablethat the main anomalyrepresentsa basic/ultrabasicbody.

It is recommendedthat this zone be drilled.

GRASGARDLIAREA

GEOPHYSICS


The area was coveredby 100 m line spacingV.L.F. and mag. measurements.

A seriesof linearanomalieswere obtainedsome of which fell togetherwith known

showingsin the area. Ehclosures6 and 7 show these results.

GEOLOGY

The detailedgeologyof the Grasgardligrid is shownon enclosure20.

Enclosure21 showsthe resultsof more regionalinvestigationsinthe area.

Mappinghas outlinedtwo, possiblythree pyroxenitebodies togetherwith

associatednorite,in a seriesof pyroxenegneisses. The crystalline

sequenceis overlainby argilliteschistsand Valdressparagmite.

As can be seen the V.L.F. anomaliescorrelatewell with the field observations

of mineralizedultrabasic.

The lowerpyroxenitezone (200 S - 375 E) is a mineralized unit that outcrops

for almost50 m in a streambed. It is not exposedin strikedirectinnbeing

coveredby glacialtill.
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The stream outcropwas sampledwith the followingresult:

SampleNo. Distance Ni % Cu % s %

1508.1 grab 0.50 0.28 4.76

15.08.2 grab 0.57 0.04 0.89

2073.15.74 400 E - 376 E 0.24 0.03 0.43

2072.15.74 376 E - 369 E 0.38 0.02 0.53

2067.15.74 369.E- 362 E 0.40 0.02 0.38

2069.15.74 362 E - 357 E 0.26 0.01 0.25

The chip samplesrepresentchips over availableoutcropand not continuous

channelsamples.

The centralpyroxeniteunit at Grasgardli(50 S - 150 E) is of limitedoutcrop

but the V.L.F. anomalysuggeststhatit might extendbeneaththe marsh and

morainecoveredpart to the immediatesouth and west of the exposedpart.

This showinggives good examplesof the footwall mineralizationwhere leuconorite

in the footwallis well mineralized.

Samplesreturnedthe followingresults:

SampleNo. Distance Ni % Cu % s 3

1508.5 grab in pyrox.top

1508.6 grab in pyrox. middle

1508.7 grab in pyrox. lower

1508.8 grab in footwall
leuconorite

2065.15.74 50 8/96-117E

2066.15.74 50 8/117-128E

2068.15.74 50 8/128- 133 E

2070.15.74 50 8/133-140E

The uppermostpyroxenitezone is for the most part barren. Two small showings

have been workedhere, however. A small showingat o/o is locatedin leuconorite.

It seemsto be local in characterpossiblyrepresentingthe bottom of a

denudedpyroxenite. However,the strongV.L.F. anomalyto the immediatesouth

east of this localitymight indicatea connectionwith the centralpyroxenite.

The mineralizationin the old showingis in part quite rich and grab samples

collectedin 1973 returned:

0.44 0.03 1.38

0.38 0.05 1.03

0.62 0.10 1.61

o.80 0.10 1.44

0.26 0.03 0.55

0.47 0.07 0.88

0.45 0.05 1.03

0.37 0.06 0.78
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Ni Cu S


 0.79 0.15 12.4


 0.64 0.21 9.8

A chipsarnpletaken over the dump at this old showinggave:

Ni Cu

	

0.38 0.34 5.8

A chip sampletaken this year of the 1 metre of exposedmineralizationgave:

Ni Cu

	

0.21 1 0.15 2.17

The small showing (100W/25 S) in the upperparts of the pyroxeniteis

extremelylocal and associatedwith sulphideremobilizationin shears.

Enclosure21 shows the southerlycontinuationof the Grasgardlizone.

As can be seen the ultrabasiczones seem to be fairlyextensiveand give

possibilitiesfor good tonnage. On the other hand the assay resultsfromthis

particularlocationare fairlylow. A small flotationtest carriedout on the

Grasgardlimineralizationalso gave poor results.

The low sulphurvalues in some of the assays suggestthat some of the nickel

may well be tied up with silicatesand a microprobetest will be carriedout

to determinethis.

MEGRUNDSTJERN

This area had previouslybeen investigatedwith slingramand soil geochemistry,

sulphideshad been recordedbut no proper geologicalmappingor sampling

had taken place.

GEOPHYSICS

A V.L.F. and mag surveywas carriedout duringthe summerusing 40 m line

spacingin order to be able to correlatewith the previousslingramsurvey.

SeveralV.L.F. anomaliesemerged. The centralanomalyat 160 3/50 W and

600 8/150 E correlateswell with the slingramresults,and known

mineralization(160 3/50 W). The easterlypart of the anomaly(600 3/150 E) is

covered.



A trominant E-W roririHnann:ru o: . but

did not show nn 'I.

Enclusure stss result.. Nhc

slingram resultu.

GEOLOGY


The geological mappih s chown the area to On cnmpo•,.s1rioinly nr nnrit-

and pyroxenite (encI0.n1serN).

The central ly (11.(..03/50 W) is ass( ultra

norite that were rinrtwoli mineralized. ' nu,profiles wer r,n

across this anomaly nrea the results of whic n ;rpnorrIixi.

Lines 10 3, 120 3, 100 3 nnd to some extent 0 .1.flb :11 values

in association with tho nnomaly. Several vaitren 15 Ni. The

continuation of the nnomaty to the south enst ((rt;)) ) completel„ oovoreci.

A Winkie drill wa: rio.rtc wricm the main centrni ans .Ht, ailldrn led vricLilv

down to 2C,m. 'Jjt-.:whHh are presented gsntIsnj.Ly on snclouutn, '!

were extremely disnt r.t.,infancidc not correlnte nurrace :;:!:11f.iil.

The linear anomaly nt 71O0 W is associated with nn nItrahnuir.1,(.)(:y

also sampled with severn1 interesting values ns us(!nin talde I. (lins 010

The continuation of thip nnomaly towards thp eaut frimilI tflexplak

and seem to Le •nc, with pyroxene

1)I3(..=103

The distrutition of :1isufnhides shows strong nus( idn with nirnmafic

rocks and to a lesser .,xtentwith noritic rockn.

The fact that some rock possess a strong orientnL, fnhric, wherens sthers

show tynical mngmnti.,t':xnros, sug.gestsa relut:ve relaticnssh bet-Jeen


the two.

Geophysical data frym nren shows elongoso nucsini -rarall(,1t,m) 7,1:( tmeral

strike of foliation, onpecial.ly the V.L.F. datn, whist more cfcnrly ueen

to correlate with the Ni.(.1dobservations, are found ronghly north-soinh running

anomaly zones which seem weli the courue of pyrox:tni Le nority according


to the mapping.



•

Sulnhides have been You•l in but

imediate interest Vg0r up woM?. Se 5eIgar0 9nor.0 , eel I

Nordgardseter r=m9.17 rud :.9.???,rundetjerr, anomaly preeel». !.herle.

targets.

Also of immedi?.te : r. the det tion of •ir t, nick, I '..)reeent

in the silicato phaee ,,ared tiie sulthide r,r000am 1,a d?0,,.9mine


this will be carried out. din n hun Winter.

ilf/ESTIEGATIOUS 07: 1:0?: os R.:1).F.fl,"0'S7A-fr.

INTR3DUCTION

Jame limited were cetrri.ed out Orl thn e er Fep 1...w?hn

during the field st.J9:0,1,, 7heee wero cnnfined to 46hn minc ?m.-eas ?m,(9


nt Stubberad where ah he I 00pt-,nr 5.5. nne.maly was

STANG

At Stang V.L.F. and. me??sur0IrL0nte were carried

anomaly.Result",e,.??Lown 0?? 0ncloeure »7?

rejornte a eLi:Limemi

EVANS

llere h chip samples were '.:mken over the our,crop of th9 0-re frly. Fig. 3 showe

the location of td,e e:mpf,e. The r0sult...? returned:

Sample No.

2077 h fl 1.07 0.Y1 7.10

2078 m 0.7-) 0.1h




2079




?rt




2.10

2080 Ta 0.91 n.:‘b 5.hh

J O:iS T109

Ilere geological OOIPULII5, and goopl.:,reical uark were I 0,??, to

the enension of :;linufain anomaly thal hydro had prev ly

which mise-a-la-rmes measurements hai indicated eontinure.,


to the north west .

Enclosures 28, 29 nnfl 10 eho resulte. As will 1,0 more ti basic

rock was located fut mir.01-alization fnurri en eurf,tee.

nowever, a sigini . anome discovnr?ri might, wel


represent turi ed 10ineri



GL211111AL12011(112112110:12

The Cield work in1».(). brouuht to a good (1eut nr nes infort2,

concerning the geotyy oinuralization of the hssetsien ar2s.

Geophysical techsisties bave 1:eh used with succes. .nd iL wou.Ld seem

that the V.Lj. method 1s well :utited .1'or Ihts ganH ..rinL. envIrnrJrsenL.

Based on the results presented above togethcr trith rrevitus wurk in ea,

it is recommended thst lri1liej be carriesi nut sn t Le ollt)wisf tarry.12;:

situ

Melfard

Kordiyu'dsetur

1.!ef;rundstjt,rn

Vesle 2

fltarig,

.1orstad anomaly

7th January, .1)75

F11/hg



- 22 -

APPENDIX 1

PROFILE 120 S




SampleLocationRock TypeNiCu





10475 Vpyroxenite0.440.091.0





10486 Vpyroxenite0.330.090.67





10498 Vpyroxenite0.440.081.5





10509 Vpyroxenite0.440.141.4





105110 Vpyroxenite0.580.121.8





105213 vnoritic-pyrox..0.25/ 0.050.40





105323 Vnoritic-pyrox.0.31/ 0.050.74






105425 Vnoritic-pyrox.0.360.070.71






.105528Vpyroxenite0.480.051.4






105629Vnorite0.610.152.0






105732Vnorite0.640.122.1






111934Vnoriteo.6oo.141.41






112036Vpyroxenite1.150.133.01






112137Vnorite1.030.132.26






112239Vnorite1.060.091.63






112340Vnorite0.960.152.28






112441norite1.200.223.10






112568Vnyroxenite0.380.120.72






112670Vpyroxenite0.740.071.93






104078Vpyroxenite0.360.050.60






104181Vpyroxenite0.12/0.050.31






104282pyroxenite0.11/0.050.20






104384pyroxenite0.15/0.050.26






1o4485pyroxenite0.12L0.050.26






1045104Vnorite0.23/0.050.29






1046138vnorite0.14/0.050.62






1177143Vnorite0.07L0.050.23







LICOFILE 80

1..2ention!.0) n=.

	

1128 8 1,: 1iy roxenite

	

1127 6 E pyroxen i.te

	

1129 2  ,7 py roxenite

	

1130 5 yroxenit e

	

1131 c V r:Frnxercite

	

1132 8 V pyroxenite

	

1133 10 V pyraxenitm

	

1138 I L V pyrcxeni te

	

1135 10 v ;,.;roxenit.o

	

1136 23 V roxenite

11, 1137 75 V nori t. io-pyroxen ite

	

1138 94 V nori ti c-pyroxerdte

	

1139 111 V py roxenite

	

180 i.i? V pyroxeni te

	

141 111 V pyroxpni Le

	

0. , ) ,

C.)»fl

	

1.=

0. ',0)

i()

11.11);

).

i.oh

.711

0 ..u, 0. 0li i .,,t

0.60 0 .ni, I .ny

11.6. 2.12 I.

0.();




(i. i '1 0 .n7.) ().:»

n.», 3.()3 n.




Q .02 ,i.,




0.10 n ,(i)




0.0() C.(,)

•



11)FILE 369





P(initle Locat-,ion :ock yt




1..)06A Ig()W




:.1: 1 0.95




1.06 lir1W coarse no ihe 0.10 /0.05 0.E1

1005 18)W norite




0.3: 0.09 ]..-

9004 10; w norite




0.37 0.10 0.09

1`(.)3 l'Y)W sorit.3




9.37




.").(

JuG2 ilt,W sorite




9.31 0.07 1.2

1,01 137 W sorite




9.05 0.53

1000 103 W norihe




0.21 /0.05 I.»

•

•



•

fHo S

SampleLocaLionkook Type

1097103. Vnorite

1098100 V

1099106 V1:orlue

1100134 Vpyroxenite

1101136 Vpyruxenite

Co

/ 0.05

/ 9.05

/ 0.05

/ 0.05 n.nr,

•



•

mple ion Hock Typp.

1 ; 0:2105 Vno.rjty

1103I ()». Vnoritc

J. LOOL) -i 7norite

1.0

•



•

C90 S

Sample Locat; )11Itc)(1: Type

50 V1105

1106

1107 65 7roxuritn

no8 evrV pyroxenite ir)

1109 88 V pyroxenite 0.30 (). I» 0.8 5

•







.111ple Location




nu




1111 112 V pyroxcjti 0.20 U.10 0.  i

1112 113 V PYroxen i.11 LI n.

1113 114 V




11[h 116• V




1.H

11L5 118 V un0i4_3! 9.h6




2.fl

1116 125 V nori3,6 0.21.) -.1) D.38

•

•



•

)10

;:np .1e Locat-inn Ro ck




11h2 0 norite 0.15 n.10 0.25

1.143 3 E norite 9.10




0.0)

11114 5 E norite 0.05 I-).5 i0.05

11115 7 E pyroxenite O.j3 :1.jO 02.5h

1_1±6 11 E pyroxenIte .3.00




0.3i

1147 15 E norite o.13 _/ 0.05 0.16

11,18 17 I norite 0.16 i0.0') 0.12

11)19 23 E pyroxenite 0.27 I 0.30

1150 24 E pyroxeHLe 0.05




0.25

11.51 25 E pyroxen[t 0.25 ( 0.16

1152 iV rsrrojt 0.21




.57

•
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120 N





Sample Location Rock Type Ni Cu




1064 2 E pyroxenite 0.22 L 0.05 0.69




1065 3 E pyroxenite 0.27 0.06 0.36




1066 4 E norite 0.14 / 0.05 0.18




1067 5 E norite 0.15 / 0.05 0.17




1068 6 E norite 0.20 / 0.05 0.41




1069 7 E pyroxenite 0.25 0.05 0.51




1070 8 E norite 0.30 / 0.05 0.62




1071 10 E norite 0.39 0.22 0.39




1072 11 E norite 0.36 0.11 0.53




1073 13 E norite 0.49 0.09 1.2




1074 15 E norite 0.60 0.16 1.8




1075 16 E pyroxenite 0.32 0.26 0.80

II, 1076 17 E norite 0.20 0,25 0.61




1077 18 E norite 0.18 / 0.05 0.28




1078 19 E norite 0.29 0.85 1.2




1079 20 E norite 0.42 0.48 1.3




1081 66 E pyroxenite 0.11 /0.05 0.23




1082 69 E pyroxenite 0.18 / 0.05 0.30




1083 88 E pyroxenite 0.19 /0.05 0.51




1084 90 E pyroxenite 0.16 / 0.05 0.23




1085 92 E norite 0.10 / 0.05 0.15




1086 95 E norite / 0.05 / 0.05 0.22




1087 98 E norite / 0.05 / 0.05 0.19




1088 106 E norite 0.05 / 0.05 0.27

II,
1089 141 E pyroxenite 0.12 J.

0.05 0.19




1090 143 E pyroxenite 0.11 / 0.05 0.60




1091 146 E pyroxenite 0.06 / 0.05 0.31




1092 148 E norite 0.34 /0.05 0.63




1093 151 E norite 0.11 / 0.05 0.40




1094 152 E norite 0.09 ] 0.05 0.18




1095 153 E norite 0.12
_

/ 0.05 0.16




1096 156 E norite 0.06 / 0.05 0.22




1080 o pyroxenite 0.27 0.09 0.70




1058 1 V pyroxenite 0.18 / 0.05 0.41




1059 18 v norite 0.18 / 0.05 0.26




1060 20 V norite 0.09 L 0.05 0.18




1061 24 v norite 0.15 0.28 0.41




1062 28 V norite 0.20 L 0.05 0.55




1063 29 V norite 0.38 0.09 0.70



•

»40 N

Sample LoeaLion Rock Type




1022 8 E nonte 0.-;): / P.05,., 0.32

1023 9 E norite 0.61 0.2. 0.52

1020 10 E norite (4.38 0.13 1.4

1025 11 E norite OH0 0.0"; 0.32

1027 13 2 norite 0.20 0.05 0.50

1028 14 I norite 0.16 0.05 0.26

1029 15 I norite 0.15 L 0.05 0.46

1031 1:7F. twrite 0.11 /0.05_ 0.32

1032 18 E norite 0.10 i0 05 0.30

1033 19 I norite 0.:12 /0.05 0.30

1035 21 E norite 0.07 0.08 0.28

•
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APPENDIX2


FLOTATIONTESTS ON ORE FROM JØRSTADAND GRASGARDLI

Resultsof preliminaryflotationtests carriedout by the Norwegian

TechnicalUniversity(N.T.H.).

JORSTAD


The flotationtests followedbasicallya usual Falconbridge-Sudburypattern.

First flotationin a basic environmentto get the richestpossibleNi-Cu

concentrate,afterwardsflotationwith CuSO4 in acid environmentto float

all the aulphides. The followingprocedurewas followed. A standardDenver

bench flotationcell was used.

Milling


Stage 1

Reagent

Ca0500 g/t

Ca0to pH 9.5

Agitation

min.

Flotation

min.




KAX20 g/t





MIBC 1 1/2

Stage 2 MIBC 1/4 1/2

Stage 3 KAX12 g/t





MIBC 1/4 1

Stage 4 112504to pH 7.5 1




KAX 5 g/t 1/2 1

Stage5 CuS04 40 g/t 5




KAX 5 g/t 1 5
Stage 6 KAX 7 g/t 1/2 5

KAX = potassiumamylxantate

TEST RESULTSJORSTAD

Wei ht




MIBC = a scummer.

Assa% Distribution%




Ni Cu SInsol Ni Cu S

Cons. 1 2.8 6.0 2.75 11.734.4 39.3 54.7 13.5

Cons.2 2.4 3.35 0.52 10.137.4 18.8 8.9 10.0

..;F.i + 2 5.2 4.8o 1.70 11.0 58.1 63.6 23.5

All cons. 15.5 2.30 0.69 9.1 ca.37.0 84.2 76.0 58.2

Tail 84.5 0.08 0.04 1.2 15.8 24.0 41.8

Total 100 0.43 0.14 2.4 100 100 100
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AS can be seen 1.0Arldconcentrdter,have been a•a

content was hIgh. " s shc0101be ble tabe

milling, or by r01A •l0iation in hn acid enviranment,..

favourable such thai cne sh001d ha able ia nahieve

ugh the

GRAGGARDLI


in the first tust on üme Gradggrdli sulphider a 100> flatg1 low pliwith the

resulting concentru.ierbeing uashed.

	

Og i tt! Flotatica.
110±tt •Et mm min.

Conditdoning1:010.), 1:0p116.H

Stage 1KAI50 g/t

Dawfroth

SLage 2 KAK140 g/t

Stage 3KAX60 g/t

Reflotation of cons. rrem stage 1, 2 and 3 eflmhined

il

3


(5

2 wash

RE.111LTS

inah tstt.

Ni cu Ingol. Ni Cu

Washed cons.

Total cons.01.0

711.".

T0Lal100

0.1 st( ? 05.0

100100

The second test wad aarried out in the snno ugy di using the rame re nts

as ror Jorstad.






Wei ht %

Ni Cu

Asss %

S Ineol.

Distribution%

NiCuS

Cons.1 1.7 0.16 0.14 2.5 69.8 0.9 ].7 1.0

Cons. 2 2.1 0.55 0.70 6.5 53.0 3.9 10.9 3.3

Cons.3 4.3 1.02 0.90 8.1 45.9 14.7 28.0 8.2

.-1+2+3 8.1 0.72 0.69 6.5




19.5 40.6 12.5

All cons. 30.7 0.58 0.38 8.9




76.8 84.9 64.2

Tailings 69.3 0.10 0.03 2.2




23.2 15.1 35.8

Total 100 0.29 0.13 4.2




The amountof insolublesin the concentratesis very high. This is caused

by the fact that tale or chloriteeasily flotateswith the high pH used.

Flotationwith lowerpH as in test 1, gave a cleanerproducteven though

there was still a lot of silicatein the concentrates.

Selecitivitybetweenpyrrhotiteand pentlanditeis not good. Alternative

possibilitieswhich could have been tried are high-intensitymagneticseparation,

use of settlersfor silicateand variationof pH over a largerrange.

However,total recoveryhigherthan 76.8% Ni which has been achievedhere cannot

be expected.

•
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