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A/S SULFIDMALM

To: PalconbridgeNikkelverkA/S.
Fromt P. tUsen,A/SSulfidmalm.

S SulfidealmS sheiaPro otRe rton Inve tionsCarriedOuton

Introduction

Sulfidmalmwert,approachedinthesummerof 1968by Th.Oauteetadregarding
thiscopperproperty.Gautestadwasactingonbehalfof theownere,JohnLoland
andTorkjellBrandsdal.

Sulfiamblmhavenowanagreementwiththeabove-mentionedgentlemen,givingus
fullprospectingrightsfor3 yeareandfirstoptionon aneventualsaleofthe

1111 property.

Location

Sngelandsheialieeapproximately20 km ofKrietiansand.Accessibility
andapproachareexcellent,thedepositbeingonly15mins,byfootfromthe
mwareetroad.Thepropertylieeappraimately10kmto thesouthofthe
southernlimitsof theSvje-Ivelandbasiccomplex.

Theheightofthedepositabovean levelisapprag.250a., theterrainbeing
locallyguiterugged,heavilydiesectedandforested.

OldWorkings

Inallprobabilityoldworkingsheredatefrom1917. A 4 x giashafthasbeen
sunktoa depthof 20.. /nfromtheoutoropof themineralisationthershave
beendriventwoadite,thedilitancsbetweenthembeing17m. Thesouthernmost
is20mlonganda ehaftounkin thisaditpossiblyconnectedwitha raisedriven
fromthemainshaft.ThenorthernmoetaditisapproximateZy20m long.

Noproductionhasbeencarriedouthereandallworkingereflectan investigation
oftheverticalandlateralcontinuationsof theminsralisation.

Thetipsareguitsextensiveandconaistalmostentirelyofmineralisedblocks.

Surface5

Theoldworkingshavebeenoarriedoutontheoutoropof themineralisation
whichcarrieepyrrhollte$ohalcopyriteandpyrite,togetherwithmagnetite.
Theeulphidesareinpartmaseiveandinpartasimpregnation,beingexposed
overa lengthof apptxmlmately40n ina eteeprookwallshichlieeon the
westernsidsofa N.S./S.W.ntnningswemp.Thehostrookisanamphibolite/
hornblendegneise.ThsmineralisationwedgeeouttowantsN.S.anddisappeare
undsrtheswas,to theS.W.

Inthenorthernmostaditmassiveeulphidesareseentobe conneotedto etwar
1101»11.
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Bothnassiveandingpregnationoretypeøareprøsent.Theor.isocepoøødof
pprrhotite(30to 60%) chaloopyritø(1to 100).magnetite(5to 15%)andin
placespyrite(upto 35%)

Inallmineralisationtypeeprrrhotitelethedominantsulphidemineral.Sons
blocksshowecaswrite butgenerallythismineraleeenstobe subordinate.

Ina polishedsectionofa massiveoretakenfromthstipoOverwienrecordød
thefollowingnineralss

Pyrrhotitø 60%
Chalcopyritøm 10%
Nagnetito m 151
Billoate 15%

Themagnetitooccureas roundodgrainswithanaveregedianetørof 1 em andseeme
tobe cutby theoulphidesaswellssbythesilioateminerals.Pyrrhotitewith
anaveragegrainøiseof3 ma cutemagnetitsandeilicate.Chaloopyritewith
a graineleeof 1.5mmio eeentooutallotherminerale.

IIP
Tomsampleeofemosiveorefraathetipaanda sampalmwithøulphideinpregnation
fronthenorthennetaditgavethefollowing9.1~7resultøs
lks Type Ni Co Cu Pe




1221/683 imPrIlignation0.01 0.02 0•24 25.5 3.1.6
SGH/65-2 nassive 0.03 0.04 2.2 60.5o 324
S011/68-1 massive 0.04 0.04 1.05 56•5 35.0
Promtheangyeesitcanbe eeenthatit iøthecoppercontentwhichieof
soonoelointerest.

0so Location

Regionallyopeaking,Snge1anishelaliesin a Pre-Cambrianareawhichisdominatød
brgranitiognelsoesandmociated migmatiticrocke.Theregionalfoliation
isN/S.

Therocksintheactualpropertylocation,however,coneietof amphibolites,both
11, follatedendmassiveverietiøø.Pognatitøøandaplitioøykesarecommon.Thsee

cuttheamphibolites,whichare,inplacøø,dueto slightgranitisation,of
hornblendegnsisøcomposition.

FoliationvariesbutiødominantlyN/9withdipsbeingtotheweet.

INVSST TIONSIN1

inn t ne

Nogtologicalinvestigationswørecarriedout,exceptforsomebriefnoteemade
aroundtheactualworkinge.

Inve tionø

Thøseconsistalofan2.14.surveytoptherwitheme exploratorynagnetonster
profiles.

Å baselins(N410S(N450nagn.1))waøpoggodoutwiththeseropointat the
ehaft.

(somewhatalteredtonarcasite)

(probablyhornblends)
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The40acablewasusedandthedietancebetweenprofileswas20a.

Theh4gh1ydiaseotedterrainplusimemexternalinterferenoeoomplicatedthis
survey,eeverelconduotors,howner,werelooated.Ss.snolosedmap1.

Å totalof 72 solleamplesweretakenin thevicinityof theoldworkings.These
wereanalyeedforCu and111.by Atomioadaorbtion.Takinga threeholdvalueof
35p.p.m.(establiehedbySandforthiaareain67)severalanoemlouiareaswere
apparent.1nsomeoasesvaluesashighas 1900p.pa. weremoorded.

Tbegeoshenicalmults ooffaredquitewellwiththeoonduotivesom reoorded

brS.M.anda oombinedinterpretationsuggestedthreeame tobe ofinterests

A oontinuationof theoutoroppedminerelisationina $.W.directionalong
theswamplins.

A soneronningapprom.N.W.frmatheahaftCacontinuationotthe• eouthernmostadit).

An am tothewestof thethaft.E.M.indleatmetseveralabortconductors
andsoilsamplinggaveindloationof irregularmineralisation.

Attheondof1968E.everwienina reporttoDir.Jahnsenconoludedthatthe
propertywasof littlesommio interest.

ti

1n spiteofCwerwientsnegatinreportituasdeoidedtooontinueinveetigations
in1969. Morethoroughmagnetioandgeochmeicaleurveyswereoarriedout.

Annrenne diPPron.0,95kw?-wasocvered.Profilaswerstakenforevery2(m,
saaurementsforevery 10or 5 a. Sosethingintheregionat 700obeervations
weretakenandtheresultsplottedintheformof& contourmapin ecale1:1000.

II, Seeenolosedmap.

Smral intereetingpositiveandnegativeanomalieswersrecordel.Theamphibo-
litierookainthegensralareawerenowknowntocontaina gooddoalofmagnetite
eameWhaterratioal1ydistributed.ThisandthetactthattheN.G.U.type0.74.
5,A magnetometørhaanota grimidepthpenetrationmakesmults diffloultto
interpretfromansoonomiopoIntofview.

anietiZ

Soilsampleeweretakenin thesamegridnetasthemagnatometerobservations.
Theresultswereplottedon a contournapin soale1$1000.

Largeareaswsrefoundtobe ancemlouawitheomelargevaltme)200ppmocourring
totheN.W.ofthemainshaft.Thsmainanomaltyimeemstotrendroughlyinan
8/¥dinotion,thiefittinginwithoneof thepossiblemegnetictrende.
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INVBSTGATIOXSIN

Strsam nt

Streameedimentswereoollectedinan arsaof appram,100ka2aroundthe
Rngelandeheiaproperty,A totalof 92 eampleswerecollected,The—8omesh
fractionwasanalyvedforNiandCu. Rathersurprieingly,60oftheeamplescon-
tainmorethan30ppmNiwhichwasthebackgroundvalue.calculatsdby R, Bamdin
1568.4 samplesoontainover100ppaNi. Thscoppervaluescontaingenerally
lowervAluesthanNi. 8 eamplescontainover30ppmCu andtheseahawalooa
highNt oontent,(meeenclosedmap)

TheEngelandelmiacopperdepositwouldnothavebeenfoundby thissurvey.

ThehighNiareaswillbefollawdup in 1971.

ThisconeistedofdetalledmappinginthegridnetaroundtheprospectatInge1ande-
111, heiatogetherwithinvestigationsof scesaeromagnetioanomali•einthegeneral

area. Noetofthembanomaliescanbe explainedby imprognationofmagnetitein
vatiousgneissicrooks.

Detailedmappingshowsthatthedominantrooktypesthatouteropin thevicinity
ofthomineralisationareamphiboliteandpegmatite.Theamphibolitelafairly
sassive,slthougbinthevicinityofpegmatitesisoftensipatitioandsamewhat
granitimod.FollatIonisinplacesdevelops‘andisdeminantlyX/Swithaweeterly
dip. Severalsoneøof garnetiferousamphibolitewersobservedandinoneench
soneto theN.W,of theshafttraousofnyrrhotiteandchaleopyriteønreobaerved.
TheaulAdkoliteeandin someplacesthepegmatitescontainan irregularmagnetite
content,varyingfrancoaresblebstofinsgreimpregnation.

ThebasiorockeatEngelandshelaareinterpntedasbeingofan intrueiveorigin,
Lyinginmigmatioandgraniticgneieses.

DiamnddrillingwasplannedtoinvestigatesomeoftheE.M.anomaliesrecorded
111 in1968,andinorderto collectfreehmineralisedsemplesifpossible.Three

holesto a combineddepthof308,32mweredrilled.

Hole Location Dip Direction Length

1 120w/8ow 35 900mag. 146,40m

2 8814/2ow 45 67.50mag. 6140 m

3 40x/28w 50 1o5.50:mag, 100,52m

G.





Themainrocktypesinterentedinthedrillcoresconeletofamphibolitic
varietieeandpegmatiticvarieties.

Tbeamphibolitesvaryfrommaseivetofollatodandofteninthevielnityof
pegmatitesarealteredandhaveunlergonesom granitiestion.

Garnstsaredevelopedin spereections.Nagnetiteisfreelydevelopedandie
unevegydistributed,minerallsedsectionsarehoweverasa rulefaiklyriohin
coaree(5ma)blebs.
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Pegmatites and aplites are very raterous and of the 301%adrillmd109.9meotaisted
of these rooks. The pegnatites are younger than the wephibolitme amdoften show
sharp intrusive contacts. In eows cases the eontaot sones are slight/y shearwl
and braciation mas sluo recordad.

Pegnatintion is almo taken to be younger than the nineralisation, and inone
notion mineralised waphibolito inclusions are to be seen in a pegmatite.

Some shaaring and fracturing has been in progress after tbe intrusion of the
pegnatitett.

Sulphide minerals san in the drill cores wen pywhotite, pyrite and ohalco-
pyrite. Pyrrhotite weis by far the doodmant sulphide, pyrite and chalcopyrite
being very subordinate.

Thesesulphidemineralisations oocur as massive alphida, coarapadiat and
fine gr.disaminations and amingers and fracture fillings. The nedismand

11, finer graimd types are usualky orientated parallel to the foliation.

Four einsralised sona were intersected in hole no. 1. Around18n- 20e there
is a slight imprapation of pyrite and pyrrhotits near the sontact with a
Pigintito nin. 3oer writo is also prsant as fracturs f4ll1ngs ip the pegoatite
which in the contact aons shows eme evidence of brecciation. c2-7; 0.21.

Between yatamd 56a is a nineralieed some consistingof sndtat naative walphide
on together with weaker dinemination. Again wrrhotit. is doninentwith cha19
oopyrite ocarring as a very fine and uneven imprepation within the pyrrhotite
aneralisation. Kagnetite ie also ary dainant in this seetion with blebs of
up to 1 enbeing noted. a47. 0.I5

Another minerallad aone ocars inaphibolite between 65.90nawl 70n.Hen the
mineralisation is very UMEMN1144irregular, fine to diungnsinsd dissestinations
parallal to the foliation. Pyrrhotite is agein dominant. 0L038

Fron 138.22 - 138.60the rook runs sbout 2%maphidssas fine diamminations of
pynhotite toawther with a few coaner blebs of chalapnite. Cki 0.13

Inhole no. 2 a adneraliad sone was pioked up betwan 8.70and 9.70in amphibo-
lites. The attneralisation begins with a fine diseendnation of pyrrhotite
paralls1 to the folletion with in plaoes largerblabs of chaloopyrite, whieh is

later sulphicht. A auple of epecke ef pyrite were noted. Around9.00ethe e
eulphides beecen nore amerces and larger eonewatrations of jarrhotito and obalco-
pyrite arm developed which cut across the foliation. Analyne showed the Cm
eadeat to be ary low  0.075%

An aplite velmat 9.71- 12.50m oontained over 70one inelusions of nintwalised
country rock of the same type se sentioned above. The Cu content here running
0.053%Cu.

Fron 13.00 - 15.85the hols out ananen mineralisation of pynbotite with ninor
ohalcopyrite ranging from fine dislendnation to twans blebe. Cu 0.21$
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Holano,3 whishwaeputdownmar theoldworkinaintsrsectedthefollowing
mineralisations$

From21.70- 2245 s biotitsrichgarnatiferousamphibolitscontains2-5%wnto-
titewithntnorchaloopyrits.Magnetiteblebsarealsopresent.Dominantlyin
theformof all dimainationsandstrinarsparallaltothefoliation.

Hotwean31,84and35.50amphibolitescarrya veryfins,wsekdiessmirationof
prrrhotitewithvoryninorohaloopyrite.

Å quarts4he carrissbetween35.80and36,10nassivspyrrhotitewithsommclumps
ofcp. Thesamsmineralisation%ypeisprssentbetwan40,33and40.44a.whøre
thsqmartsdykaissmin.tobe intrusiveintominernlisodamphibolites,1nboth
caasstheqmartsisfinegrainedandhasa distinotgresnishhus.

Potween43.32and50,0Qa& faigymassiveamphibolitsearriema veryfinage.
malphidediseendaationaggladominantlypyrrhotitsbutwithnotionblaohalco-
pyrite.

Estbisen5242 and53.2Esthesameassiveampbiboliteoarriesup to10%dir-
ssminatodsulphidss.Pyrrhotiteandpyritaareinequalamountswithchalcopyrite
astheminorsulphidsCu% is 0620.

Betwesn87.00and88,0Cma stronglygranitizedandaplitisedamphibolitecontains
tinedisseminationsandstringsrsof sulphidssstringerebeingdominantinthe
latterhalfof th.suction. Thedominantsulpåidshøreispyrite.

Å sls4isitypeofmineralizationispresentbetbmsn33and54m.

NagnetiteisprosontinallrooktypelBandis isomawhatørraticaliydistributed,
althoughit tendstobsconcentratodtogotherwiththesulphidis.

•
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1 18.5§- 19.34 0.76
1 49.54 - 5340 3.15
1 53.30- 54.250.55
1 54.25-

55.00 0.75
1 55.54 o.54

3 20.42 - 21.70 1.25
3 21. 22.45 0.75
3 31 32. -» 0.44
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0.053

0.14

0.026

g2
0.081
0.14
0.032
0.032
0.024
0.029
0.027
0.024

invkiairins

s/v

rs% s %




11.5 0.63




15.3 1. •
62




g.
le25.2

1.6




1119.6 5.3




12.7 1.2




14.2 2.9




13.0 2.2




4.7 1.2




20.2 4.2




10.5 oa9




9.5
174

0.49

3.00




14.8 442




11.4 1.8




42.0 20,,0




404 23•0




10.3 0.72




15.3 11.3




10.9 1.0




11.0 0.43






•

8.
A/S SULFIDMALM

Thaasseyreeulteeonfirmedthsvisualobservationsthatpyrrhotitoiethe
dominantsulphidswithobalsopyritebeingonZyofninorinportanee.CT the21
samplesana1yeed,on1y1 oontainaover0.5%CuandonZy8 oontainover0.1%Cu.
Thepyrrhotiteienrniekeliferousandtheeobaltandsinkvaluesarenotof

anysoonomieeignificanee.

Thefollowingmeterageleasanyat over0.1%Cu.

la --5 ?.;WCa4)cit2131
Aftajt
I3i="rpa (4m) 0.15%Cu

36.1aa(0,3) 0.71%Cu
40,33s.40,497a(0,54a)0.20%Cu
45.32m-50.0C (4465a)0.19%Cu

52.92m- 53.26a(0.34m)0.20%Cu

Swelmeba
Theoperationeanhe regardedasheinggeologioallyeuseesefulinthatdianond

verifiedtheresulteofgeophysioalandgeoeheadmalsurvrie.As eanbe
eeenfromthedrillseetione,ta. anomalieaobservedoanbe oorrelatedwith
sulphidenineralleationsinterseeted.

Fromaneconcedoviewpoint,howsver,theresultshavebeennegative,theminerall-
sationsinterseetedhavebeenoffairZyanallextentanddominantlipyrrhotite
(non-niekeliferouswitheopperbeingninor).

Takingintoanountthegeneralgeolostealest-upandtheresulteofinvestigations
sofareempleted,itle suggeetedthatthetngelandsheiapropertyisof no
•oonoelesignificaneeandthatactivityehouldbedisoontimued.

29/12-70
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DIANIOND DRILL RECORD
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DIAMOND DRILL RECORD

LOCATION•
/

-
2 i 4/1 S C1,,' BEARING 	 DIP' .) D HOLE No:"" 1_- - —

/
...SHEET

LOGGED BY._
f- R, ., R C/,'

 _ _ _ _ _ _ ___ /_"/C •_P) 77-L'PROPERTY_ 111-4 C"- ' -')). ')-' _ '''.: .11)__ _

CASING:. 	 . .•(' ner) PINISHIED: 	 7 2 -c , s7o . ,-- er e\"%t .c 3.e. / 2 • ;, C %7 e)(e.1),"!-_>
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heg, ett tdc
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DIAMOND DRILL RECORD
/ 7

/2 (,/V / t(''(:/;:/..
- /c--,T, /

LOCATION: 	 BEARING,_ ___ _ _ DIP: ....-___ HOLE No:_ _ _ _ _ ... SHEET No: C----__
_ , z

LOGGED BY:_i'7,/,„ STAR1ID:.1 /. Cil /2. 7L-C.- PROPERTY_ _ --CA)/:

CASING: 	 / -, 1 i 1 I PINISHED:  77.10. i .7727-.- Lif -NAJET t ./7- . 1,' C /1 C. /:: t'). 0
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DIAMOND DRILL RECORD
_

/-,
LOCATION:_t_"-c /1":7 ct 4 It " _ _s_ _ BEARING_ r _ DIP. _:-)5 _ NOLE NO.

-

_.SHEET No. _' '-)___
r-

LOGGED BY:_/ _k )(Cht.
7 ii_.; '. 2-7--___ __

	

7r",";,,, , 	 ___
CASING: 	 / - 3 b, ---- •INISMED:  ' n 74. ' t;.;,-t) _ L2i„,i; \i <__.I _ ,21,_1 /ici.i. -2.i:_
CORE SIZE: _ _ -)"`- '''''-'__ — TESTS ICORRECTECO. _ _ _ _ _ 	

FRON1 To OCIIICRIPTION

i t 2( — i-,c7)c. /9. ,,Lefjc. ->

/(-:' 1)-6. 1 - id, .

	

c-t• - STC-;- 9 ,C' s
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A/5 SULFIDMALM

DIAMOND DRILL RECORD
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A/S SULFIDMALM

DIAMOND DRILL RECORD

LOCATION:

LOGGED BY:_f 7< L'n./

CASING: 	 ' J 
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A/S SULFIDAIALM

DIAMOND DRILL RECORD
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A/S SULFl DMA LM

DIAMOND DRILL RECORD
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A/S SULFIDMALM

DIAMOND DRILL RECORD
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A/S SULFIDMALM

LOCATION 	

LOGGED BY:_


CASING: 	

• <
f-C- 1“

DIAMOND DRILL RECORD
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4/5 SULFl DNIALM

DIAMOND DRIU. RECORD
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A/S SULFI DMA LM

DIAMOND DRILL RECORD

LOCATION. 	 BEARING  " - 	 DIP _ HOLE NO _ SHEET No

. • ,•
LOGGED BY._ _ STAPtTE1):_, _ _ PROPERTY_ _ _ 
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"(1/5,SULFIDMALM

DIAMOND DRILL RECORD
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A/S SULFl DMALM

Al.// 2&'L
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A/S SULFIDMALM

DIAMOND DRILL RECORD

BEARING 11); DIP. 3-?) HOLE NO: (-)

STARTED: -)Z-2/ ()'S'777 PROPERTY _ i\J C) ://-)_ _ _f _HL. _

PINISPIED: / L9: //. , t7v-  cr 7  / e
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DISCRIPTION

LOCATION : ,»IW
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