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Sammenfatning

Rapporten omfatter aflevering og endelig rapportering om fremstilling af nyt engelsksproget
materiale til markedsfaring af Grgnlands mineralske rastoffer. Materialet falger et nyt kon-
cept med en tre-delt detaljeringsgrad i de udarbejdede produkter, som omfatter fem Power
point samlinger (CD-ROM), tre fact sheets (datablade) samt én publikation (populaerviden-
skabelig fremstilling). Der er endvidere udarbejdet en samlemappe til materialet. Materialet
er lanceres under overskriften 'Greenland Mineral Resources’, og hver produkitype ka-
rakteriseres med undertitierne: Topics on Greenland Mineral Resources (Power point),
Exploration and Mining in Greenland (fact sheets), Geology and Ore (publikation) og
Greenland Exploration and Mining (samlemappe).

Materialet er udarbejdet under kontrakt med Greenland Resources A/S.
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Indledning

Denne rapport repraesenterer resultaterne af et projekt om udarbejdelse af nyt materiale til
markedsfgring af de muligheder, der ma veere til stede, nar det geelder udnyttelsen af
Grgnlands mineralske rastoffer. Projektet er kommet i stand efter anmodning fra Greenland
Resources i fortseettelse af forslag fra Danmarks og Grgnlands Geologiske Undersggelse
(GEUS). GEUS udarbejdede ovennzevnte forslag som en opfalgning pa de ideer og prin-
cipper, der blev fremlagt i Thorning (2001) til diskussion i den af Rastofdirektoratet, Nuuk,
nedsatte falgegruppe for PR.

Anmodningen fra GRAS er nedfeeldet i en aftale mellem GRAS og GEUS dateret 27 sep-
tember 2001, hvori de naermere retningslinier for markedsfgringsmaterialets indhold er be-
skrevet og hvor det angives, at materialet gnskes anvendt farste gang i forbindelse med
rastofmesserne i Nordamerika. Messen i marts 2002, ‘Prospectors and developers annual
meeting’ (PDAC) i Toronto, Canada, blev herefter den aktivitet, som materialet kunne
feerdiggares til. Feerdigggrelsen var aftalt som en forelgbig version, idet der var enighed om
at vurdere materialets egnethed, inden en egentlig trykning og Cd-braending i starre oplag
blev iveerksat.

Vurderingen af materialet efter denne fremvisning har veeret positiv og der blev givet grgnt
lys til neerveerende endelige feerdiggerelse og forberedelse til trykning. Enkelte sendringer
som faglge af erfaringer fra Toronto er indarbejdet Rapporten indeholder herefter den feerdi-
ge version af de enkelte delmaterialer, der hermed afleveres som forudsat i aftalen, sale-
des at mangfoldiggarelse kan iveerkseettes efter Greenland Resources A/S gnske.
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Materialets tilblivelse

Baggrund

PR-fglgegruppen overgav GEUS opgaven med at udarbejde et opleeg til diskussion af nye
markedsfgringstiltag, som medio 2001 resulterede i en rapport (Thorning 2001), hvori bl.a.
hovedtraekkene af et nyt materiale er skitseret. | GEUS blev der herefter nedsat en projekt-
gruppe under ledelse af forfatteren. Projektgruppen blev ultimo 2001 enig om et indholds-
opleeg , som omfattede et i Grgnlands rastofhenseende nyt koncept til fremstilling af mate-
riale med konkrete forslag til en reekke emner, der kunne anvendes.

Markedsfagringskoncept

Der har ikke tidligere systematisk veeret udarbejdet markedsfaringsmateriale pa engelsk,
udover de foldere, som siden 1997 regelmaessigt har preesenteret et koncessionskort og
oplysninger om adresser pa de engagerede efterforskningsselskaber, og evt. suppleret
med enkelt noter om aktuelle nyheder fra rastoffronten. Der har desuden i tre tilfelde veeret
fremstillet seernumre om Grgnlands rastoffer, der har veeret indlagt i tidsskriftet Mining
Journal (Country Supplement 1993, 1996, 2000). Herudover har der normalt kun veeret
anvendt materiale fremstillet af GEUS som et led i den almindelige udgivelsespolitik, sa
som publikationer, kort Cd-rom’er og nyhedsbreve (MINEX News).

Det praesenterede koncept tager udgangspunkt i en mere detaljeret information om speci-
fikke emner i et grafisk delikat design, opdelt i et system med en tredeling af graden af in-
formationsdetalje, sdledes at modtageren kan fa netop den type information, som er gn-
sket. Samtidig opnas den virkning af den grafiske fremtoning, at de praesenterede data alt
andet lige skeerper nysgerrigheden hos modtageren, ogsa selvom det drejer sig om data,
som maske ikke er ukendte for den pageeldende. Ikke mindst vil karakteren af det naevnte
materiale opfordre til opbevaring, ligesom det vil veere en hurtig vej til at fordybe sig yderli-
ge i emnet pga. de anfarte henvisninger. Modtageren vil sadledes mere indgdende kunne
planlaegge en evt. henvendelse til rastofmyndighederne, allerede med baggrund i det aktu-
elle materiale.

Den grafiske udformning er baseret pa layout med flere gennemgaende feellestraek. Dette
signalere det familieskab, der er mellem de forskellige produkter. Der signaleres savel et
seriefeellesskab som et feelles udgangspunkt i fremstillingen. Veesentligt for denne effekt er
anvendelse af den gennemgaende oxid-rgde farve for rygband og sidemarkeringer samt
den ocean-bla baggrund, som ikke mindst ved Power Point billeder er en samlende bag-
grund. Begge farver er i god harmoni med hinanden og med typiske geologiske naturbille-
der og de er i gvrigt inspireret af de hyppigt anvendte bygningsfarver i Grgnland.
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Emnevalg

| aftalen af 27. september 2001 er der listet en raekke faglige emner, som forventes at vee-
re relevante for den kommende markedsfaring, og som er forankret i aktuelle forskningsak-
tiviteter i GEUS. Blandt disse emner er der udvalgt fem eksempler, der i forskellig grad
gennemarbejdes i den tredelte struktur, som det fremgar af nedenstaende tabel:

Emne PP-praesentation | Datablade | Publikation
Gold in South Greenland Ja Ja Ja
Early mining in South Greenland Ja Ja Nej
Speciality metals in South Greenland Ja Ja Nej
The South Greenland CD-ROM Ja Nej Nej
Airborne geophysics in West Greenland Ja Nej Nej
Total 5 3 1

Form og layout

Alle produkter lanceres under hovedoverskriften: Greenland Mineral Resources. Af hen-
syn til identifikation af de enkelte produkter samt for at markere serieeffekten er der herefter
foreslaet specialtitler samt nummerering, idet det forventes, at antallet af de enkelte pro-
dukter efterhanden udvides. Mangfoldiggarelse af produkterne forventes at ske ved tryk-
ning i oplag, men print-on-demand produktion kan inddrages i ngdstilfeelde, selvom det
oftest vil betyde en forringelse af kvaliteten.

o0 Power Point preesentationerne har titlen Topics on Greenland Mineral Re-
sources. Tekstindholdet er preeget af overskrifter og opremsning, understgttet af
billeder og kort. Praesentationen fremlaegges i to udgaver, hhv. til manuel fremvis-
ning og til automatisk fremvisning. De fem fremvisninger er samlet i en HTML
struktur, saledes at det er let at skifte mellem to fremvisningsmader. HTML doku-
mentet leveres pa CD-ROM.

o Datablade (Fact sheets) har titlen Exploration and Mining in Greenland, idet
funktionen af disse dataark berettiger til en saerlig markering om typen af indholdet.
Fact sheets bestar af ét A-4 ark med komprimeret og kortfattet information, i hgj
grad understgttet af figurer. Disse ark leveres i en trykt (printed) udgave

o0 Publikationerne har serietitlen Geology and Ore og kan sammenlignes med et po-
puleervidenskabeligt tidsskrift, med tema meaessigt indhold. Teksten er en sammen-
haengende historie, der i hgj grad understgttes af illustrationer. Publikationens om-
fang anbefales at veere fra 8—16 sider i A-4 format.

o0 Samlemappen har titlen Greenland Exploration and Mining, idet mappen i lighed
med databladene dels skal veekke hurtig opmeerksomhed og dels for modtageren
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veere let at genfinde. Mappen er derudover forsynet med alment brugbare informa-
tioner trykt pa hhv. indersiden af omslaget (kort over Grgnland med angivelse af
geologi og en raekke kendte mineralfund og forekomster) samt pa bagsiden (de al-
mindelige licensbetingelser for operation i Grgnland samt relevante adresser).
Mappen er endvidere forsynet med slids til visitkort og er sdledes egnet til at fast-
holde en lang raekke af de materialer, der kan teenkes udleveret ved praesentation.

Redaktion

Ved udarbejdelsen af markedsfgringsmaterialerne er der lagt veegt pa at fremstillingen er
klar og let forstaelig, ligesom enkelte numre i en serie er gjort ensartede, hvad angar form
og stil. Udvalget af referencer/litteraturhenvisninger er saggt gjort sa daekkende, aktuelle og
relevant som det er muligt. For at en fremtidig produktion skal leve op til disse principper,
anbefales en fast overordnet redaktgr/redaktion for at sikre kontinuiteten. Redaktion kan
om ngdvendig forega eksternt, safremt ovenstaende principper overholdes. De nzevnte
materialer kan let ajourfgres og tilrettes ved genoptryk; en proces der altid skal forega hos
den oprindelige redaktion.

Aftale om anvendelse

| appendiks 1 er vedlagt den aftale om anvendelse af PR-materialet og nogle grundleeg-
gende regler for fremstilling af nyt materiale. Aftalen skal udelukkende sikre en fortsat kon-
sistent og ensartet produktion af nye temaer og beskytte det fremstillede materiale mod
misbrug.
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Preesentation af samlemappe

Samlemappen har en funktion, der er samlet under titlen Greenland - Exploration and
Mining, Mappen er forsynet med relevante og nyttige informationer trykt pa hhv. indersiden
af omslaget (kort over Grgnland med angivelse af geologi og en reekke kendte mineralfund
og forekomster) samt pa bagsiden (de almindelige licensbetingelser for operation i Gran-
land samt relevante adresser). Mappen er egnet til at fastholde en lang reekke af de mate-
rialer, der kan taenkes udleveret ved en promotion-aktivitet. Det drejer sig i forste omgang
om de materialer, der er beskrevet i naerveerende rapport, men der udover kan andre tryk-
sager naturligt indga, fx Minex News, licenskort 0.a. Mappen er afbildet nedenfor.
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Praesentation af Power Point fremvisning

Baggrund

Power Point praesentationen har titlen Topics on Greenland Mineral Resources.
Tekstindholdet er preeget af overskrifter og opremsning, understgttet af billeder og kort. Der
er fremstillet en seerlig 'dias-master’ til markedsfagringsmaterialets Power Point fremvisnin-
ger (se figur nedenfor). Fremvisningerne kan anvendes péa flere mader, idet indholdet er
tilrettelagt saledes, at budskabet og informationen skulle vaere umiddelbart tilgaengeligt.
Eksempler pa anvendelser kan veere:
o Foredrag med fremvisning (manuel). Noter kan anvendes ved forberedelse og i for-
bindelse med bevarelse af spgrgsmal
o Fremvisning for mindre gruppe (workshops, henvendelser pa standen, 'direct mar-
keting’ mv.), enten manuelt eller med autofunktion
o Automatisk fremvisning pa PC i forbindelse med udstilling som blikfang eller som
understattelse af tema
0 Udlevering til udvalgte interesserede personer, som skgnnes at have seerligt behov

De fem fremvisninger er samlet i en HTML struktur, saledes at det er let at skifte mellem to
fremvisningsmader manuel og auto. HTML dokumentet leveres pa CD-ROM.

{Manual) (Auto)

{Manual) (Auto)

{Manual) {Auto)

{Manual) (Auto)

{Manual) (Auto)
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Topics on Greenland Mineral Resources 1-5

1. Gold mineralisation and gold potential in South Greenland

En oversigt over de bedst kendte guldmineraliseringer i Sydgrgnland samt forklaringer af
de mineralgenetiske sammenhaenge. Potentialet for yderligere fund belyses. Fremvisnin-
gen omfatter ogsa en praesentation af den forventede kommende guldmine Nalunag.

2. Early mining in South Greenland

Gennemgang af tidlig minedrift | Sydgregnland med angivelse af alle relevante informationer
om aktiviteten: rastoffer, lgdigheder, tonnage, levetid etc. Minedrift i Sydgrenland har staet
pa siden 1854 og har veeret gennemfart pa flere forskellige forekomster.

3. Speciality metals in South Greenland

Oversigt over mulige gkonomiske rastoffer inden for gruppen af ’special-metaller’ omfat-
tende tantal, niobium, beryllium, lithium, zirkonium, yttrium og sjeeldne jordarts metaller.
Hovedvaegten er lagt pa at demonstrere omradets potentiale via beskrivelsen af de kendte
forekomster.

4. The South Greenland CD-Rom

Praesentation af den CD-ROM, som netop er udsendt af GEUS med praesentation af data
til belysning af Sydgrenlands rastofpotentiale. Fremvisningen gennemgar alle datatyper og
viser eksempler pa de indeholdte geo-refererede kort med tilhgrende beskrivelser.

5. Airborne geophysical survey in Greenland as an incentive to explora-
tion

Oversigt over de udfarte og tilgeengelige luftbarne geofysiske kortleegninger | Grgnland
udfgrt | perioden 1992-2001. Der omtales undersggelser med elektromagnetik, magnetik
samt hyperspektrale telemalinger.
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Praesentation af publikationen 'Geology and Ore’

Beskrivelse og ide

Publikationer om Grgnlands mineralske rastoffer, rettet iseer mod den internationale mine-
og efterforskningsindustri, er en mangelvare, hvor der her praesenteres et forslag til en ny
serie om emnet. Produktet er det mest omfattende af markedsfgringsmaterialet og informa-
tionsmaengden skgnnes at tilfredsstille interesserede selskaber som igangsaetning for et
videre forlgb. Serien er temaopdelt og hvert nummer udggr en samlet historie. Der er indtil
videre kun udarbejdet et nummer i serien.

Geology and Ore No 1:

Gold mineralisation and gold potential in South Greenland

En oversigt over de bedst kendte guldmineraliseringer i Sydgrenland samt forklaringer af
de mineralgenetiske sammenhgenge. Potentialet for yderligere fund belyses. Fremvisnin-
gen omfatter ogsa en praesentation af den forventede kommende guldmine Nalunag.
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Preesentation af datablade

Baggrund

Datablade (Fact sheets) har titlen Exploration and Mining in Greenland, idet funktionen
af disse dataark berettiger til en saerlig markering om typen af indholdet. Dette skyldes gn-
sket om at kunne udlevere komprimerede oplysninger, fx i forbindelse med forespgrgsler.
En raekke af dataark skgnnes endvidere at have nogen reklameeffekt pa standen.

Exploration and Mining in Greenland Fact Sheet No 1-3

1. Gold mineralisation and gold potential in South Greenland

En oversigt over de bedst kendte guldmineraliseringer i Sydgrenland samt forklaringer af
de mineralgenetiske sammenhaenge. Potentialet for yderligere fund belyses. Fremvisnin-
gen omfatter ogsa en praesentation af den forventede kommende guldmine Nalunag.

2. Early mining in South Greenland

Gennemgang af tidlig minedrift | Sydgrgnland med angivelse af alle relevante informatio-
ner om aktiviteten: rastoffer, lgdigheder, tonnage, levetid etc. Minedrift i Sydgrenland har
stdet pa siden 1854 og har veeret gennemfart pa flere forskellige forekomster.

3. Deposits of speciality metals in South Greenland

Oversigt over mulige gkonomiske rastoffer inden for gruppen af 'special-metaller’ omfatten-
de tantal, niobium, beryllium, lithium, zirkonium, yttrium og sjeeldne jordarts metaller. Ho-
vedvaegten er lagt pa at demonstrere omradets potentiale via beskrivelsen af de kendte
forekomster.
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Forslag til anvendelse af materialet

Baggrund

Markedsfgringsmaterialets anvendelse er naevnt under de enkelte produkter. Den nuvee-
rende promotion-indsats gennemfgres hovedsagelig pa et antal mineralmesser, hvor de
involverede parter typisk preesenterer en udstilling af postere og publikationer mv. med
basis i en stand pa messen. Deltagelse i messen kan veere ledsaget af foredrag i tilknyt-
ning til messen eller for seerligt interesserede grupper. Alle de naevnte materialer skannes
at kunne indga i denne aktivitet direkte, og de vil antagelig forbedre mulighederne for at
viderebringe information, som er malrettet til deltagerne.

PDAC Toronto, marts 2002

Materialet har veeret planlagt til at blive preesenteret for farste gang ved PDAC — Prospec-
tors and developers annual meeting, 10.—13. marts 2002 i Toronto, Canada.

Power Point preesentationerne var planlagt til orientering af en indbudt kreds af interesse-
rede i forbindelse med en seerlig reception afholdt af Grgnlands Hjemmestyre. Af forskellige
grunde métte praesentationen udskydes og blev alternativt vist pa standen. Der blev efter
aftale ikke udleveret Cd-rom’er med power point serierne.

Geology and Ore -publikationen var fremstillet i 25 eksemplarer, som alle blev udleveret til
interesserede. Samlingen af datablade var fremstillet i 50 eksemplarer af hvert nummer, og
sa godt som alle blev udleveret.

Samlemappen fungerede som
holder af det komplette materi-
ale, ligesom den ogsa i nogen
grad fungerede som blikfang pa
standen.

Figuren viser en situation fra
standen, hvor materialet er frem-
lagt pa bordene.

Foto: Bo Mgller Nielsen, GEUS.
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Forslag til videre handling

Produkter

| fortseettelse af konceptgrundlaget naevnt ovenfor foreslas det, at det tredelte produktforlgb
fortseettes og udbygges med henblik pa den fglgende saeson. Den ideelle plan med emne-
deekning for geofaglige emner pé alle tre niveauer: 'Power point — publikation — datablad’
falges, idet der fremstilles tre til fem nye Power point serier, en til to publikationer samt to til
tre datablade. Ved saesonstart ultimo 2002/primo 2003 kan der saledes veere tilgeengeligt
materiale op til:

o0 10 Power point serier (Topics on Greenland Mineral Resources)

o0 3 Publikationer (Geology and Ore)

0 6 Datablade (Exploration and Mining in Greenland)

Her udover kan der veere tale om udarbejdelse af produkter om generelle emner, s& som
licensforhold, naturforhold, logistik etc.

Emner

Ved udveelgelsen af geofaglige emner kan der inddrages flere retningsliner i henhold til
idégrundlaget. Iszer kan der opstilles det mal at alle emner er omtalt i alle produkter, eller at
inddrage s& mange aktuelle emner som muligt i markedsfgringsmaterialet. Det foreslaede
antal nye produkter repraesenterer en slags kompromis mellem disse to mal, hvor nye em-
ner fx kan veelges fra fglgende forslag:

o Kimberlites and the diamond potential in West Greenland
Geochemical signature of the mineral potential in South Greenland
Satellite image map of South Greenland
Map of selected mineral resources in Greenland
Early mining activities in southern and central West Greenland
PGE indications within the Archaean of West Greenland
The Skeergaard intrusion and its mineral potential, southern East Greenland
Indications of massive sulphides with the Nagssugtogidian mobile belt of southern
and central West Greenland
o0 Deposits of industrial minerals in Greenland

O 0O OO0 O o0 oo
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Afslutning

Igangsaetningen af et nyt koncept til fremstilling af markedsfgringsmateriale om rastofmu-
lighederne i Grgnland er saledes igangsat med preesentationen af produkter om aktuelle og
relevante geofaglige emner. Idéen indebzerer at emnet er behandlet i tre forskellige detalje-
ringsgrader og der er hermed leveret i alt ni enheder, repraesenterende fem forskellige em-
ner, fordelt over fem Power point samlinger, tre datablade (Fact sheets) og én publikation.
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Henvisningsliste

Produkter

Rasmussen, T.M. and Thorning, L. (Editor: Rasmussen, T.M.) 2002: Airborne geophysical
survey in Greenland as an incentive to exploration, Power Point Preesentation No 5.
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pp.
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Secher, K. (Editor: Secher, K.) 2002: Early mining in South Greenland, Power Point
Praesentation No 2.

Secher, K. (Editor: Secher, K.) 2002: Speciality metals in South Greenland, Power Paint
Praesentation No 3.
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Appendiks 1: Aftale om anvendelse

Aftale om retningslinier for fremstilling og brug af feelles PR praesentati-
onsmateriale vedrgrende Grgnlands mineralske rastoffer

1 Aftalens formal og parter

11

12

13

14

Imellem de institutioner og firmaer som har underskrevet denne aftale, er der
enighed om et koordineret samarbejde omkring fremstilling og brug af PR
materiale vedrgrende mineralske rastoffer i Grgnland. Neerveerende aftale
fastleegger de principper som er geeldende for samarbejdet.

Nye parter kan tiltreede aftalen; ved en underskrift tilfgjet denne aftale tilken-
degives det at nye parter ogsa forpligter sig til at fglge de i aftalen beskrevne
retningslinier.

Denne aftale aendrer intet i forhold til de forskellige eksisterende aftaler om
samarbejde eller andre typer af kontrakter mellem to eller flere af de forskel-
lige parter, men er principielt underlagt sadanne eksisterende forhold.

De faktiske parter til aftalen fremgar af aftalens afsnit 9 med underskrifter.

2 Aftalen omfatter

2.1

211
2.1.2
2.1.3

2.2

221
2.2.2
223
224
2.25
2.2.6

Aftalen omfatter alt materiale som:
anvender det feelles design beskrevet i Appendiks I,
er fremstillet som anvist i denne aftale,

ved feelles overenskomst er accepteret som en del af det feelles praesentati-
onsmateriale.

Dette geelder uanset hvilken af de fglgende typer det drejer sig om:
Foldere til indlaeg af materiale

Specialhaefter

Hand-outs og datablade

PowerPoint praesentationer, elektronisk eller pa print

Indlaeg pd WEB steder

Plancher og lignende til udstillinger i den udstreekning de gnskes at disse skal
harmonere med det gvrige praesentationsmateriale



2.3

2.4

3.1

3.2

3.3

3.4

3.5

3.6
3.7

3.8

3.9

Aftalen omfatter ogsa de redskaber og designelementer som er den del af
fundamentet for samarbejdet.

Tvivistilfeelde vedrgrende et givet materiales indlemmelse i denne aftale af-
geres af Rastofdirektoratet efter hgring af alle parter.

Produktion af praesentationsmateriale

Preesentationsmaterialet udarbejdes som hovedregel af de institutioner som
har de pageeldende emneomrader som deres naturlige arbejds- og eksperti-
seomrade. Der skal udvises samme omhu og akkuratesse som ved alt andet
materiale den pageeldende part fremstiller. | nadvendige tilfelde indgas eks-
plicitte aftaler mellem parterne.

Parter til denne aftale vil have adgang til design redskaber i form af Power-
Point skabeloner, Word-skabeloner eller Adobe lllustrator, og skal ved an-
vendelse fglge de retningslinier som ledsager skabelonerne. Appendiks | in-
deholder en oversigt over de hjeelpemidler som er fremstillet til feelles anven-
delse i overensstemmelse med denne aftale.

Parter der har underskrevet denne aftale, har ret til at anvende de udarbej-
dede design redskaber til fremstilling af preesentationsmateriale, safremt em-
net for preesentationsmaterialet af Rastofdirektoratet anses for relevant.

Kun parter der har underskrevet denne aftale ma anvende det feelles design
af preesentationsmaterialet.

Den part som producerer materialet, har ansvaret for korrekt indhold og kva-
litet og skal selv gennemfgre en kvalitetskontrol. Ansvar for kvalitet og ind-
hold vises klart ved placering af den pageeldende parts logo i overensstem-
melse med de givne anvisninger.

Andre parter kan inddrages i kvalitetskontrollen.

Det skal af preesentationsmaterialet fremga hvem der er forfatter og hvilken
institution (part) der har fremstillet materialet. Materialet skal ligeledes forsy-
nes med en produktionsdato. Vejledningerne til de enkelte typer af produkter
angiver hvordan det ggres i praksis.

| visse situationer kan det veere ngdvendigt hurtigt at fremstille f.eks. Power-
Point preesentationer eller datablade til et bestemt formal uden at det er
praktisk muligt at orientere alle parter om det. Sddan ad hoc brug af skabelo-
ner er tilladt hvis den pagzeldende part mener det tiener det overordnede
formal, markedsfaring af Grgnlands mineralske rastoffer. Efterfglgende kan
det sadledes fremstillede materiale indga i den feelles maengde af preesentati-
onsmateriale under iagttagelse af de retningslinier naerveerende aftale define-
rer.

Hvis én af parterne anvender en ekstern part til fremstilling af markedsfg-
ringsmateriale og i den forbindelse giver vedkommende adgang til design-



skabeloner og lignende henhgrende under denne aftale, skal den eksterne
part ogsa forpligtes til at overholde naerveerende aftale.

3.10 En part til denne aftale har ret til at anvende indholdet af egne praesentati-
onsprodukter i andre sammenhange og i andre design. Det at information,
viden og lignende indgar som elementer i det feelles markedsfaringsmateria-
le, forhindrer altsa ikke anvendelse heraf i andre sammenhaenge.

4  /AEndringer og opdateringer af preesentationsmaterialet

4.1 /Andringer af praesentationsmateriale ma som hovedregel kun gennemfgres
af den part som oprindeligt har fremstillet materialet. Denne part er til gen-
geeld forpligtiget til at rette konstaterede fejl eller lignende.

4.2 Som hovedregel ma der ikke aendres i indholdet af andre parters materiale.
Hvis en part finder det ngdvendigt, bgr det ggres efter feelles dragftelse med
den oprindelige producent af materialet.

4.3 | visse situationer kan det veere ngdvendigt at rette fejl i andre parters elek-
tronisk baserede materiale. Det ma ggres hvis det er ngdvendigt, men den
part der oprindeligt har fremstillet materialet skal underrettes herom og har sa
pligt til at korrigere fejlen i det originale materiale.

4.4 De elektroniske medier gar det muligt p& meget enkel vis at eendre indholdet
af f.eks. filen med en PowerPoint preesentation. Ikke desto mindre geelder de
samme regler for denne form for aendringer.

4.5 Udviklingen kan ggre det ngdvendigt at opdatere indholdet af praesentati-
onsmaterialet. Som hovedregel vil det veere den part som har fremstillet det
oprindelige materiale der ogsa skal fremstille det opdaterede materiale,
medmindre der indgas anden aftale mellem involverede parter.

4.6 Opdateret materiale skal sa hurtigt som muligt gares tilgeengeligt for de gvri-
ge parter.

5 Brug af preesentationsmateriale

5.1 Materiale til markedsfagring fremstillet efter denne aftales retningslinier kan
anvendes af alle parterne, uanset hvilken part der har fremstillet materialet.

5.2 Materialet kan anvendes ved alle lejligheder som ma antages at have en
gavnlig effekt i forbindelse med markedsfgringen af Grgnlands mineralske
rastoffer.

5.3 De elektroniske versioner af markedsfgringsmateriale kan anvendes i deres

helhed (serier) eller i uddrag, dog altid under iagttagelse af denne aftales ret-
ningslinier.
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5.5

6

6.1

6.2

6.3

6.3.1

6.3.2

6.3.3

Elektroniske versioner kan uanset format og form kun anbringes pa en
Hjemmeside (Web-site) efter specifik aftale med den part der har produceret
det pagaeldende materiale.

Brug og udvikling af materialer kan drgftes i Fglgegruppen for PR, under
ledelse af Rastofdirektoratet.

Registrering, distribuering og opbevaring af preesentationsmateriale

De enkelte parter er forpligtiget til at registrere elektronisk hvilke markedsfg-
ringsmaterialer den pageeldende part har fremstillet i overensstemmelse med
denne aftale. For hver enkelt tilfeelde skal registreres forhold som titel, ind-
hold, forfatter, type, produktionsdato, sidste opdateringsdato, etc., efter neer-
mere aftale.

Rastofdirektoratet gnsker at have et totalt overblik over tilgeengeligt materia-
le, og derfor skal alle andre parter efter naermere aftale fremsende kopier af
sadanne egne oversigter (6.1) til Rastofdirektoratet, sa der kan fremstilles en
central oversigt over alt materiale. Kopier af denne oversigt skal i givet fald
tilga alle parter.

Parterne indgar, under hensyntagen til praktiske og principielle forhold vedrg-
rende de specifikke produkter, naermere aftale om hvordan produkter frem-
stillet til markedsfaring i overensstemmelse med denne aftale skal fordeles til
alle parter. Som udgangspunkt vil fglgende generelt geelde:

Originalt trykt materiale sdsom datablade og specialhaefter opbevares i aftalt
oplag hos producenten. Kopier eller deloplag af trykt materiale kan ogsa op-
bevares af de gvrige parter efter behov, eller centralt hos Rastofdirektoratet.
Sadant materiale kan udleveres frit som neermere aftalt for de enkelte pro-
dukter.

Elektroniske oplaeg til de i 6.3.1 naevnte produkter, heri ogsa inkluderet sa-
danne beregnet til print-on-demand reproduktion, opbevares pa CD-ROM hos
producenten samt hos de andre parter til aftalen. Alle parter har ret til at re-
producere det antal print som der er behov for, med mindre der eksplicit er
truffet aftale om andet. Disse print kan frit udleveres, mens selve den elektro-
niske udgave kun ma udleveres til eksterne parter hvis producenten forud har
givet tilladelse hertil.

Egentlige elektroniske udgaver af markedsfgringsmateriale, sdsom Power-
Point preesentationer eller indleeg pa web-sider, placeres pa CD-ROM og le-
veres til alle parter til aftalen. For hvert enkelt sadant produkt skal der des-
uden ggres opmaerksom pa, om der er seerlige forhold at iagttage omkring
elektronisk distribution af produktet. De pageeldende filer kan kopieres til en
server eller PC’er hvis det er ngdvendig for deres anvendelse, men ma kun



7

7.3

7.4

7.5

8

8.3

8.4

8.5

8.6
8.6.2

8.6.3

8.6.4

udleveres til eksterne parter, hvis der generelt eller eksplicit er givet tilladelse
hertil af producenten.

Ejendomsret, brugsret og copyright

En part til denne aftale fastholder ejendomsret og copyright til de produkter
som den pagaeldende part har fremstillet og har ansvaret for, medmindre dis-
se rettigheder skriftligt overgives til en af de andre parter.

Alle parter har brugsret til alle produkter fremstillet under denne aftale safremt
retningslinierne i denne aftale overholdes. Brugsretten defineres som retten til
at anvende produkterne til markedsfaringsformal, men indebzerer ikke retten
til salg, bytte eller anden udveksling med eksterne parter.

Design udviklet til dette formal samt de tilhgrende redskaber (skabeloner) ma
kun anvendes til de i denne aftale definerede formal. Inden for den ramme til-
harer alle rettigheder til design og veerktgjer Rastofdirektoratet.

Andringer i og ophgr af aftalen

Zndringer og tilfgjelser til denne aftale kan indgas efter draftelse og feelles
beslutning som addendum til aftalen. Processer i den forbindelse kan igang-
seettes af alle parter og organiseres af Rastofdirektoratet.

Aftalen er geeldende indtil videre og mindst sdleenge der er mindst to parter til
aftalen, hvoraf Rastofdirektoratet skal vaere den ene.

Aftalen kan opsiges skriftligt af en part med tre maneders varsel. Den skriftli-
ge opsigelse skal rettes til Rastofdirektoratet med kopi til de gvrige parter.

Uanset hvordan en parts deltagelse i aftalen ophgrer, geelder falgende:

Den pageeldende part er forpligtiget til fortsat at overholde denne aftale hvad
angar andre parters pa det pageeldende tidspunkt eksisterende produkter
fremstillet under denne aftale.

Den pageeldende part kan fortsat anvende eksisterende egne produkter i det
feelles design, men ma ikke fremstille nye. Skabeloner m.v. skal afleveres til
Rastofdirektoratet.

Den pageeldende parts produkter fremstillet under aftalen vil fortsat nyde
samme beskyttelse som angivet i denne aftale.



9 Underskrifter

9.3 Folgende institutioner og firmaer tilkendegiver ved deres underskrift at de
tiltreeder denne aftale. De navngivne personer er underskriftberettigede i for-
hold til deres organisation og vil fungere som kontaktpersoner for aftalen. De
kan om ngdvendigt udnaevne andre til at fungere som kontaktpersoner.

Réastofdirektoratet, Grgnlands Hjemmestyre
Dato: Navn: Underskrift:

Kontaktperson:

Afdeling for Malmgeologi, Danmarks og Grgnlands Geologiske Undersggelse
Dato: Navn: Underskrift:

Kontaktperson:

Greenland Resources A/S
Dato: Navn: Underskrift:

Kontaktperson:

Afdeling for Arktisk Miljg, Danmarks Miljgundersggelse
Dato: Navn: Underskrift:

Kontaktperson:

Raw Materials Group
Dato: Navn: Underskrift:

Kontaktperson:
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Gold mineralisation and gold
potential in South Greenland

More than 25 years of geological
mapping and exploration in South
Greenland have demonstrated the
existence of geological environments,
where gold mineralisations have de-
veloped and potentials for viable gold
deposits exist. During this period a

number of private companies have been :

engaged in exploration activities,
including field investigations and dia-
mond drillings. The Geological Survey
has provided systematic geological
and geochemical mapping, as well as
airborne geophysical surveys includ-
ing radiometry, magnetometry and
EM measurements. A number of geo-
logical map sheets in scale 1: 100 000
and 1: 500 000 are issued. Stream sedi-
ment geochemistry analyses have
been used to compile a comprehen-
sive geochemical atlas, and geophysi-
cal maps are available in varying
scales depending on locality. The
Survey (GEUS) has issued a CD-ROM
including much of the available data
in geo-referenced formats.

Geological setting

proterozic Ketilidian Orogen (1900-1750
Ma), which covers the southern tip of
Greenland. The middle Proterozic Gardar
province includes pronounced intrusive
complexes (1300-1120 Ma) in the central
part of the area. The environments for gold
deposition can be grouped into several
different geological scenarios:

e Archaean foreland composed of high-
grade gneisses serving as a basement
to Palaeoproterozoic volcano-sedimen-
tary successions

e Archaean border zone affected by
Ketilidian orogenesis

e A magmatic arc represented by the
30.000 km?, calc-alkaline Julianehab

imentary sequences interrelated in

e The Psammite zone south of the
batholith composed of metasediments
and locally volcanic rocks that are de-
formed and sometimes migmatised and

e The Pelite zone located most southerly
and composed of turbiditic sedimenta-
ry rocks, which are highly deformed
and migmatised. The supracrustal suc-

between 1755-1732 Ma.

Gold and pathfinder elements

The gold potential of South Greenland is

indicated in the geochemical mapping by

the distribution of high values for gold

. (Au) and pathfinder elements like

arsenic (As) and antimony (Sb) in the fine
. fractions (<0,1 mm) of stream sediments.

Using this information together with gold

. anomalies in bedrock and in heavy mineral :
. concentrates of stream sediments, the

presently recognised potential for gold
mineralisations are focussed to specific
regions and smaller areas.

The most prospective areas are around

the Sermiligaarsuk Fjord, at the southern

margin of the Julianehab Batholith domain,

and within large parts of the Psammite
: Zone.

. Gold occurs in various settings

South Greenland is dominated by the Paleo- and localities:

e Archaean Tartoq Group greenstone
Sermiligaarsuk

e Palaeoproterozoic Border Zone
Arsuk and Kobberminebugt

e Julianehab Batholith
Qoorormiut, Niagornaarsuk, Igutsaat

e At the border between Julianehab
batholith and Psammite Zone
Kangerluluk and Sorte Nunatak

e Psammite Zone
Nalunag, Lake 410, Ippatit and Kutseq

A visit to these localities will reveal a vari-
. ety of environments and mineral occur-

rences. They are briefly described here

with emphasis on the geological setting
Batholith and segments of volcano-sed-

and including some important analytical
results.

Sermiligaarsuk

In the Sermiligaarsuk, the Tartoq Group

greenstone belt overlies Archaean gneiss.
The basement gneiss has ages ranging

- from 2980-3500 Ma and Taartoq
cessions are intruded by a rapakivi suite :
Archaean, deposited between 2500 and
3000 Ma, and older than the uncon-

: formably superimposed Palaeoproterozoic

supracrustals are assumed to be late

Ketilidian sediments and volcanics (several
km thick). The Tartoq Group greenstone
belt is exposed in several sub-areas along

© the Sermiligaarsuk Fjord.

Gold formation is confined to linear
belts and carbonate rich zones. The car-
bonate rich zones are composed of several
individual, 4-10 m wide units of carbonate
schists, where gold occurs in two principal

- forms within the carbonate succession:

1) In disseminated pyrite in quartz-
ankerite lenses (up to 2 m by 10 m)
and in pyrite accumulations associated
with massive arsenopyrite aggregates.
In the quartz association gold occurs as
discrete inclusions in pyrite. Other sul-
phides include arsenopyrite, chalcopy-
rite, tennantite, and chalcocite. The
highest grade recorded for gold is 50
g/t, but typical values are 5-8 g/t.

2) In association with massive and banded
' pyrite-arsenopyrite aggregates in meta-
chert grading into highly disseminated
arsenopyrite — quartz (recrystallised

Geological map around Sermiligaarsuk in
South Greenland.
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GOLD MINERALISATION AND GOLD POTENTIAL

chert) masses, which are up to 1 m by
30 m along strike. The average grade
of gold is 8-15 g/t. Gold occurs as tiny
inclusions, mainly in pyrite.

Gold is thought to have been introduced
into the Taartoq greenstones during the
formation of stratiform exhalites with
massive-sulphide and chert. Regional
metamorphism resulted in recrystallization
and segregation of the chert into compact
quartz bodies and residual massive-sul-
phide. Subsequent episodes of shearing
and intensive carbonate alteration along
the shear zones, lead to the liberation and
accumulation of gold.

The gold occurrences in the Taartoq
supracrustals are assumed to be deposited
between 2500-3000 Ma, and are so far
the only Archaean gold mineralisation in
South Greenland. An extensive explo-
ration activity has been carried out in the
area including several diamond drillings
and geophysical surveying.

Arsuk @

Arsuk @ is located within the Border Zone
of the Ketilidian mobile belt. On this
island there are exposed supracrustal suc-
cessions of volcanics and metasediments.
Bands of mafic metavolcanics, up to 300
m thick, are intercalated within the
metasediments. This mixed sequence of
volcanics and sediments is overlain by
more than 3000 m of pillow lavas, vol-
canic breccias, agglomerates, tuffs and
massive mafic lava flows

A number of small mineralisations are
located on Arsuk @&. Contents of gold,
zinc and copper are generally low; two
settings are usually recognized:

1) rusty chert horizons in the pillow lava
sequence and

2) quartz veins in the pillow lava
sequence.

Samples show up to 300 ppb gold. The
copper content reaches close to 2000
ppm in rusty metabasic rocks and Zn con-
tents up to nearly 900 ppm are recorded
in tuff within disseminated sulphides.

A view at the Tartoq Group greenstones (dark) with intercalations of meta-chert layers
(light), hosting gold occurrences, eastern part of Sermiligaarsuk. Persons for scale.

Close-up of solid pyrite-arsenopyrite layer partly malachite stained, eastern Sermiligaarsuk.
Hammer head is 10 cm.

View of basic metavolcanics at Blaalershavn, eastern Arsuk @.



GOLD MINERALISATION AND GOLD POTENTIAL

1 /72002

[ ] Julianehab granite
[[ ] Greenstone
Greenstone with
disseminated sulphide
wasw— #7 Fault

/0/ Fault with ore breccia

L
o
o
o
=
<
>
(V)
O
—
O
L
(V)

Geological map around Arsuk @ and
Kobberminebugt in South Greenland.

Kobberminebugt

The copper-gold occurrence is hosted by
metavolcanic lithologies of the llordleq
Group, composed of tuffaceous/rhyolitic
lithologies and greenschists. Faults and
shear zones are locally mineralised with
bornite and chalcocite. A major Cu-miner-
alisation has been located in a fault zone,
which is co-planar with the lithological
interfaces in the host rocks and separates
mylonitic felsitic schist in the footwall
from amphibolite schist in the hanging
wall. The fault zone is ¢.130 cm wide, but
the sulphide rich layer only makes up
some 32 c¢m of this at places. The bornite-
chalcocite lenses have accessory ilmenite,
magnetite, chalcopyrite and electrum. The
ore is suggested to be of hydrothermal
origin. Chalcopyrite and locally bornite is
disseminated in the greenstones hosting
the ore, in the area from Josva Mine east-
wards to Rinks Havn, with up to 5 vol %

of sulphides. :
The average copper content in the ore : Close-up of the Josva Mine copper vein with solid bornite. Knife for scale.

GGU KSE1N B8

vein is 3.5 %, but percentages of ¢. 5 %

are noted in limited parts in upper levels.

The ore contains up to 1.5 ppm gold and

consistently high silver content up 250 ppm. and silver (50 kg). The size of the remain-

This ore body was actually mined - ing ore body at Josva Mine is estimated to Qoorormiut
1904-1915. Total production from the © be 2000-3000 tons of ore containing 30- The gold occurrence in the Qoorormiut
Josva Mine did not exceed 90 tons of cop- 40 tons of copper. The potential of the © Valley is associated with quartz veins in
per extracted from 2.200 tons of ore with disseminated ore in the vicinity has not : amphibolite dykes hosted in granite of the
small additional amounts of gold (0.5 kg) : been calculated. : Julianehdb Batholith. A number of genera-
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mation of the mineralisation is 200-400°C

Geological map of the Qoorormiut-Niaqornaarsuk area.

tions of quartz veins, more or less
deformed, can be identified. The quartz
veins all strike NE-E with a steep westerly
dip. They are 0.5 = 5 m wide, rarely up to
10 m, and discontinuous, but can be fol-

lowed up to 200 m along strike. The latest
. the CO,-CH, fluids. The temperature for-

un-deformed quartz veins are associated

The smelting plant at the Josva Mine, 1911.

. with a gold-sulphide mineralisation.

Several stages of mineralisation are
identified including pyrite, arsenopyrite,

gold, electrum, galena-vikingite, chalcopy-

rite and spahlerite. Fluid inclusion studies
show that the gold is precipitated from

y B S S

© at a pressure between 0.5 and 1.5 kbar.

The gold concentration varies signifi-

] cantly in this type of mesothermal gold

© mineralisation and reaches 380 ppm in

. narrow silicified shear zones. Chip samples
from preliminary exploration activities
resulted in assay results between 114 ppm
© and 147 ppm gold. Later re-sampling by

: GEUS, however, could not reproduce high-
er values than 14 ppm gold.

- Niagornaarsuk

The gold mineralisation in the Niagorna-
1 arsuk valley is related to quartz veins,

> meta-basic rocks, hydrothermally altered
. granite and aplite within the Julianehéb
Batholith. Two different types of minerali-
sation are present:

1. gold and sulphide bearing veins

2. molybdenite-quartz veins

The molybdenite-quartz veins (2) do not
: carry significant gold (<100 ppb). The
gold-mineralisation (1) within the

. hydrothermal alteration halo contains
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traces of Fe-sulphides (sulphidation) and
locally arsenopyrite containing 50-200 ppb
gold. Up to 3400 ppb gold has been
found in rusty and altered diorite-gabbro
in the lower Niagornaarsuk valley.

The structural fabric is compatible with
the regional sinistral shear zone move-

Granodiorite, hydrothermally altered,
Niagornaarsuk.

ment with a NNE trend and controls the
location of gold mineralisation on Niagor-
narssuk peninsula. The gold mineralisation
is located near the roof of the Julianehdb
Batholith and is characteristic by the ele-
ment association Au-Bi-(As-Mo-W).

A look along the
‘Amphibolite Ridge’,
hosting mineralised
quartz veins.
Mountaineers on the
slope for scale.

Ippatit and Lake 410

The Ipatit and Lake 410 occurrences are
hosted in Ketilidian amphibolites, which
are interpreted to represent a suite of

pyroclastic rocks, lavas, pillow lavas, and
dolerites. Associated meta-sediments in
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45015W 45°00W 44°45W woww|  Geological map of the
T — L. - ————1 1 Nanortalik peninsula.

the area include stratiform, rusty sulphide-
and graphite-rich horizons. The amphibo-
lites host quartz veins with minor sul-
phides. The quartz veins are often associ-
ated with calc-silicate alterations.

The gold content is low; a rusty section
of bedded chert and graphitic schist
shows 20-120 ppb Au and 500-2000 ppm
As, and quartz veins in meta-pelites return
up to 830 ppb Au.

The host rock is considered to be part
of the same sheet of meta-volcanic rocks,
which also hosts the Nalunag gold
prospect at Kirkespiret (see below). Within
the central Nanortalik peninsula, the
amphibolite sheet has been disrupted and

Visible gold in Nalunaq quartz veins.

. partly engulfed by late granite diapirs,
. dated to app. 1805 Ma. The gold miner-
- alised horizons at both Nalunag and Lake

410 are located close to the roof of the
© granite batholith.

The gold is concentrated in quartz-

veined amphibolite. The quartz veins are

© sub-concordant and contain minor sul-

. phides, mainly arsenopyrite and chalcopy-
rite. At both localities the gold contents
are found to be low, ranging from 20-830
. ppb associated with As in the range

© 500-3000 ppm.

Nalunaq

The Nalunaq gold deposit is hosted in
© meta-pelites and meta-basic rocks of

Ketilidian age (1850-1800 Ma). The supra-

crustal successions are intruded by post-
. kinematic biotite granites and subsequent-
- ly by anorogenic rapakivi granites around

1750 Ma. The host rocks represent a

thrust sheet overlying molasse-type sedi-
© ments deposited in a marginal basin in the

Ketilidian orogen.
Two major gold-bearing veins occur

- along a NE striking ductile thrust zone

. dipping 40° to 55° SE. The gold minerali-
© sation is epigenetic and resides in quartz-
* veins and in calc-silicate altered shears
sub-parallel to the foliation. The ‘Main

© Vein' of Nalunag has so far been estimated
to be 1700 m long and 0.1 to 2 m wide.

The gold is genetically related to metal-

liferous fluids associated with the emplace-
© ment of late intrusive stages of the
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Level 450 -

Target
Block

Level 350

Southern
Block

The Nalunag Mountain with the socalled ‘Main Vein’ as a yellow line. The mining camp is

located at the valley floor.

Julianehab Batholith granites (1800-1770
Ma) followed by local remobilisation.
Preliminary interpretation of the fluid
inclusion data suggests precipitation of
gold at 525-575 °C and about 2.5 kbar.
Measured and indicated resources are
292,000 ounces of gold with an average
grade of 25 g/t. As inferred resources
718,000 ounces of gold are considered
ore averaging 19 g/t Au. The Nalunaq
deposit is expected to go into production
during 2003.

Kutseq

. In the area around Kutseq fjord on the
southeast coast of Greenland, mineralised
amphibolite rocks are intercalated within a
sequence of psammite and semi-pelitite

. gneiss. An arsenic-gold association is host-
ed in shear zones and in dykes in the am-
- phibolites. The mineralised shear zones
vary from abundant small horizons 10-20
© cm thick and 10-12 m long, to large shear
structures up to 12 m across and 500-600
m long.

: Gold is found within occurrences of

. sulpho-arsenides and arsenides. Up to a

few vol.% of disseminated pyrrhotite and
: arsenopyrite occur within the shear zones.
The element contents vary significantly with
gold concentrations up to 38.5 ppm and
arsenic concentrations up to 6%. Slightly
. discordant felsic dykes (10-40 cm) carry
pyrrhotite and arsenopyrite. As-content
reaches 1.7 % and gold is up to 200 ppb.

geothermometry suggests precipitation
temperatures for arsenopyrite-16llingite-
pyrrhotite and gold at 440-560 °C. Gold is
introduced during an early stage of the

. formation and was partly re-mobilised
during cataclastic shear movements. It is
suggested that the As-Au association rep-
resents an epigentic mesothermal, lode

© type of gold mineralisation with genetic
relations to the gold mineralisation in the
- Nanortalik region (see above).
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In the As-Au association, arsenopyrite
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Kangerluluk

A gold-bearing sulphide mineralisation is

© hosted by a 200-300 m thick mafic vol-

: cano-sedimentary supracrustal sequence
exposed over an area of app. 4 km?2. The
supracrustals rest unconformably on gran-
ites and granodiorites of the Julianehab

: Batholith. The following lithofacies: con-
glomerate-sandstone, pyroclastics, mafic
volcanics, and a volumetrically subordinate

"peperitic” lithofacies represent the suc-

: cession. The sequence has been subjected
to lower amphibolite facies metamor-
phism, but sedimentary and volcanic

- structures are well preserved. At the locali-
: ty 'Sorte Nunatak’ east of Kangerluluk a
similar type of mineralisation has been
observed.

Alteration and mineralisation
Syn-volcanic alteration: The volcanic
rocks were subjected to extensive, perva-
sive, syn-depositional hydrothermal alter-
ation and seawater interaction. The matrix
. between pillows is dominated by epidote
and is very CaO rich (24-30 wt. %) but
shows no significant gold or copper accu-
- mulation.

Early, post-volcanic alteration: Early
i post-volcanic alteration mineral paragene-
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Geological map of the Kutseq area, South-East Greenland.

ses within large faults or shear zones cut-
ting the supracrustal package.

The ore minerals related to a quartz
association are dominated by pyrrhotite
and pyrite (up to a few vol.%). Locally
massive pyrrhotite occurs at the contacts
between sediments and more massive
quartz veins. Up to 40 cm wide silicified
alteration halos with very high gold con-
centrations are associated with the quartz
veins. A grab sample from such a halo
contains 118 ppm gold.

Pyrite, chalcopyrite and microscopic visi-
ble gold occur in association with faults are
typical ore minerals in an epidote associa-
tion. Chip samples returned up to 3.3 ppm
Au and 1.6 % Cu over half metre intervals.

Late, post-volcanic alteration: Late
alteration is characterised by bleaching
and metamorphic garnet overgrowth as
well as vein-related copper-gold minerali-
sation and brittle deformation with associ-
ated carbonate veining and silicification.

 Only the copper association returned gold

in samples with up to 6.2 ppm Au and
1.8-wt % Cu.

Igutsaat

A major, 5-8 m thick rusty aplite sill striking

E-W, is exposed in mafic rocks surrounded
by gneiss on the south side of Igusait Fjord.

The aplite contains 1-2 vol. % of pyrite in
- disseminated form and also as veinlets.
 The aplite yields up to 1.4 ppm Au. The

mineralisation is comparable to a similar

appearance on the SW coast of Greenland
within the Batholith Zone (Niagornaarsuk).

Pb isotopes and gold

© emplacement

Pb isotope studies of different mineral

:occurrences in South Greenland indicate
¢ two stages of gold emplacement. The first
stage is related to the regional deforma-
: tion and metamorphism (1792-1785 Ma),

during which sediment-hosted gold was
. epigenetically concentrated into shear
. zones and veins.

The second stage seems related to late

hydrothermal activity. The source of Pb is
: possibly a mixture of juvenile Pb from the
. Julianehdb Batholith with some contribu-
: tions from the host rocks around 1780 Ma.

The source indications for Pb in these

: gold occurrences are a c. 2000 Ma old

. reservoir, which probably is a mafic source,
: because of the gold-copper association and
the lack of galena. It is concluded that the

© initial gold mineralisation was genetically
related to metalliferous fluids associated

¢ with the emplacement of late stages of the
- Julianehab Batholith (1800-1770 Ma) fol-
lowed by local remobilisation.

Gold potential in the
. Palaeoproterozic

: The gold occurrences in the Ketilidian
: Orogen are classified as ‘Intrusion-related
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Basic volcanic rocks with pillow-structures, Kangerluluk.

Gold Systems’. The gold occurrences are
found both within the Julianehab Batholith
and outside as proximal deposits.

Within the batholith, gold is associated
to veins, shears, and sheets in a Au-Bi-W-
(Mo) type of mineralisation with dissemi-
nated gold. Capping the batholith a Cu-Au
association is found in mafic volcanic rocks.
Proximal to the batholith quartz veins are
carrying Au-As mineralisation in mafic
rocks, presently the most promising (e.g.
Nalunag).

Concluding remarks

Gold mineralised occurrences in South
Greenland are demonstrated to be located
within two major geological environments,
the Archaean and the Palaeoproterozoic.
During exploration activity in the 1980s
and the 1990s the knowledge about gold-
mineralisations has been increased and
refined and consequently the potential for
locating viable gold deposits in the future
has improved. As the result of recent
exploration and research, the new mine
expected to be in operation soon (2003)
at the Nalunag deposit in the southern-
most part of Greenland, may signal the
opening of a ‘golden’ period in South
Greenland.
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Rusty aplite sill, 5 m wide, near Igutsaat.
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Schematic presentation of the ore setting in South Greenland.
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Gold mineralisation and gold
potential in South Greenland
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| || Inland Ice
|| surficial deposit
and Gardar pi
B Rapakivi granite I intrusive complex
I mafic intrusive rock - Lava
+— I Mafic volcanic rock || sediment

ﬂ Gold and pathfinder
oz elements

The gold potential of South
Greenland is indicated in the
— 8730 geochemical mapping by the
distribution of high values for
gold (Au) and pathfinder ele-
ments like arsenic (As) and
antimony (Sb) in the fine frac-
%% Psammite tions (<0,1 mm) of stream
" Zome e ediments. Using this informa-
tion together with gold anom-
alies in bedrock and in heavy

7% Ketilidian

& Ketilidian
Pelite

[ sedimentary rock ﬁ Zone -1 mineral concentrates of
B Granite ¥ Gold occurrences m — ]
[ cneiss e ok stream sediments, the
l ! | | | \ | | presently recognised potential
-49° -48° -47° -46° -45° -44° 43" -42°

Geological setting

e
South Greenland is dominated by
the Paleoproterozic Ketilidian
Orogen (2000-1750 Ma), which ) - erar
covers the southern tip of
Greenland. The middle Proterozic
Gardar province includes pro- ’ | B
nounced intrusive complexes
(1300-1120 Ma) in the central part
of the area. The environments for 7|
gold deposition can be grouped into | 4,
several different geological scenar- | ?éé éé 133 ‘A*”*”'“"*‘w“‘*’m“'“ Nansra L
ios: (4 B 4 QR it IS

51 0.4 22

As ppm Sb ppm  Au ppb
1) Archaean foreland composed of - -

. . . 49" 48"
highgrade gneisses serving as a
basement to Palaeoproterozoic volcanosedimentary
successions

3) A magmatic arc represented by the 30.000-kmz?,
calcalkaline Julianehdb Batholith and large segments
of volcanosedimentary sequences located near the
interface to

4) The Psammite zone south of the batholith composed
of metasediments and locally volcanic rocks that are
deformed and sometimes migmatised and

5) The Pelite zone located most southerly and com-
posed of turbiditic sedimentary rocks, which are
highly deformed and migmatised. The supracrustal
successions are intruded by a rapakivi suite between
1755 -1732 Ma.

® anomali | wﬂlﬂm( koncentrat
{Au > 70 ppb)

-7 46 A5 a4 A3 42

. for gold mineralisations is focussed to specific regions

- and smaller areas.

2) Archaean border zone affected by Ketilidian orogenesis

: The most prospective areas are around the Sermiligaar-
suk fjord, at the southern margin of the Julianehab

Batholith domain, and within large parts of the Psam-
mite Zone.

- Gold occurs in various settings:

e Archaean Tartoq Group greenstone:
Sermiligaarsuk
e Palaeoproterozoic Border Zone:
Arsuk and Kobberminebugt
e Julianehab Batholith:
Qoorormiut, Niagornaarsuk, Igutsaat
e Border of Julianehab batholith and Psammite Zone:
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Kangerluluk and Sorte
Nunatak

e Psammite Zone:
Nalunag, Lake 410, Ippatit
and Kutseq

A visit to these localities will
reveal a variety of environ-
ments and mineral occurrences.
They are briefly described here
with emphasis on the geologi-
cal setting and including some
important analytical results.

Selected localities with
primary gold accumulation

Sermiligaarsuk: The gold occurrences in the Taar-
toq supracrustals in Sermiligaarsuk are assumed to
be deposited between 2500-3000 Ma, and are so
far the only Archaean gold mineralisation in South
Greenland.

In a quartz association gold occurs as discrete in-
clusions in pyrite. Other sulphides include arsen-
opyrite, chalcopyrite, tennantite, and chalcocite.
The highest grade recorded for gold is 50 g/t, but
typical values are 5-8 g/t .

Qoorormiut: The gold concentration varies signifi-
cantly in this type of mesothermal gold mineralisa-
tion within batholith granite and reaches 380 ppm
in narrow silicified shear zones. Chip samples from
preliminary exploration activities resulted in assay
results up to 114 ppm gold in quartz veins, and up
to 14 ppm in zones with carbonated amphibolite.

Nalunaq: The Nalunag gold deposit is hosted in
metapelites and metabasic rocks of Ketilidian age
(1850-1800 Ma). The supracrustal successions are
intruded by postkinematic biotite granites and
subsequently by anorogenic rapakivi granites
around 1750 Ma.

The gold mineralisation is epigenetic and resides
mainly in quartzveins.The ‘Main Vein’ of Nalunaq
has so far been estimated to be 1700 m long and
0.1 to 2 m wide.

The gold is genetically related to metalliferous flu-
ids associated with the emplacement of late intru-
sive stages of the Julianehab Batholith granites
(1800-1770 Ma) followed by local remobilisation.
Measured and indicated resources are 292,000
ounces of gold with an average grade of 25 g/t.
As inferred resources 718. 000 ounces of gold are
considered in ore averaging 19 g/t Au. The Nalu-
naq deposit is expected to go into production dur-
ing 2003.

. Kangerluluk: A goldbearing sulphide mineralisation
 is hosted by a 200-300 m thick mafic volcanosedi-
mentary supracrustal sequence exposed over an

© area of app. 4 km2. The supracrustals rest uncon-
formably on granites and granodiorites of the

- Julianehab Batholith.

- The ore minerals related to a ‘quartz association’
are dominated by pyrrhotite and pyrite. Locally

© massive pyrrhotite occurs at the contacts between
sediments and more massive quartz veins. Narrow
silicified alteration halos with very high gold con-
centrations are associated with the quartz veins. A
. grab sample from a halo contains 118 ppm gold.

Concluding remarks

Gold mineralised occurrences in South Greenland
. are located within two major geological environ-

ments, the Archaean and the Palaeoproterozoic.
During exploration activity in the 1980s and the
1990s the knowledge about goldmineralisations
has been increased and refined and consequently

the potential for locating viable gold deposits in

© the future has improved. As the result of recent
exploration and research, a new mine is expected
to be in operation soon (2003) at the Nalunaq

. deposit.
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Early mining activities in
South Greenland
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This was the situation when
a new attempt to mine cop-
per was recommenced at
the Josvas copper deposit.
890 From 1904-15 the Josva
Mine was in operation, and
it was closed because of
decreasing ore grade. Shortly
thereafter the company dis-
mantled the mine town and
plant, and moved the equip-
ment to Amitsoq in the very
southern Greenland, for use
in a new graphite mine. The
100 km Amitsog mine went on until
1924, and mine activities

62°

— 617

60730

Ketilidian
Pelite
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Locations and history

Mining in Greenland has long been an important ele-
ment in the exploitation of the country’s natural re-
sources, and the mining tradition extends far back in
time.

Exploration for minerals was introduced in the 1700s
and 1800s, although it was of course on an extremely
modest scale in comparison with present standards.
Exploitation of the mineral ores increased at the start of
the 1900s, when the cryolite mine in Ivittuut was
increasingly active in southern Greenland, where there
had been mining operations since 1854.

An attempt to mine copper in the area had been made
in 1850s, at the socalled Josvas copper mine.
Inadequately known quantities of ore, simple technolo-
gy and a number of ship losses were significant reasons
why the copper mine had to be abandoned at that
time.

Modern mining

In the period before the First World War the new indus-
trialisation required copper and graphite for the rapid
developments occurring in the use of electricity.

Commodity
lvittuut Cryolite Mine cryolite
Josva Copper Mine Cu
King Frederik Vlis Mine Cu, Ag
Kvanefijeld Uranium Mine u
Amitsoq Graphite Mine graphite

were abandoned due to the
. downward tendency for
: commodity prices and the general depression after the
war. Only the cryolite mine continued and even steadily
© increased the profit until the mine closure in 1987.

© In the period from 1958 to 1980 the Danish state con-
ducted exploration and test mining for radioactive com-
modities around the Kvanefjeld deposit in South

© Greenland.

: Mining logistics

Mining in Greenland must be organised from the basic
level with the equipment plan and infrastructure, and
the entire operation must be based on all necessary

: materials, supplies and fuel having to be transported to
Greenland by sea traditionally, and by air in modern

. activities.

Mining for cryolite 1854-1987 -
. Greenland’s white gold in Ivittuut

3.7 millions t of ore was mined in the period with an
© average content of 58 % cryolite in the ore.

Mining began in 1854 with galena as the target. Soon
. after cryolite became the key commaodity. Cryolite was
© used in the production of soda and iron enamelling

Production

Ore grade

1854 -1987 3.7 million t 58 % cryolite
1904 -1915 2.200 t 3,5 % Cu
1851,1912 18.0t 54 % Cu

1958 / 1980 20.000 t 365 g/t U

1915 -1924 6.000 t 21.5 % graphite
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Hvittuut 1986

until 1887. From 1887-1987 cryolite was used as a
flux in the production of metallic aluminium — the
use which made cryolite indispensable to modern
industry — and the application of aluminium.

lvittuut was the only cryolite mine in operation
world wide so far. After 1987 the operations
turned out to be uneconomical and the activity
was terminated. Today cryolite is made artificially.

Mining for copper 1904-1915

2200 t of ore was mined in the Josva Mine in this
period - with 3.5 % copper in average. Byproducts
from the production were 0.5 kg gold and 50 kg
silver.

The total production went on from underground
. levels down to 100 m. There were high expecta-

tions to the copper mining, and a smelter was

installed. Capital and man power were designed
© as half size of the Ivittuut mine.

Amount and grade were too limited to be eco-

© nomic. Smelting operations failed and the mine
was abandoned after 10 years of operation .

Amitsoq graphite mine 1915-1924

© During the lifetime of the mine 6000 t of ore with
21 % graphite were mined underground and in
open pit. The mine was abandoned after difficul-
. ties in separating the graphite flakes.

The deposit has still calculated resources of
250.000 t of ore which averages 20 % graphite.

© The company behind the Josva Mine established
the mine and the equipment and buildings from
Josva were moved to Amitsog. The graphite mine
was partly financed by international capital for the
- first time in Greenland mining history.

- Kvanefjelah1958
- yo. e

Mining uranium over the period 1958-
1980

20.000 t ore with 365 g/t U in average was mined
on a pilot scale in several runs. The mining was
carried out underground from a 1000 m drift;
Calculated reserves are up to 56 million t. Further
activity ceased after the early 1980s.
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Deposits of speciality metals
in South Greenland

P - -'" . rch'ae n.'. L -

e e
< “Ketilidian oot

‘Border Zone -

Sermiigaarsuk

» 7] inland Ice
|| Surficial deposit

A treasure of speciality metals
—e  within the llimaussaq Intrusion

The llimaussaq intrusion is one of the Gardar
intrusions with an age of 1186 Ma. The com-
plex has been known since 1806, but com-
prehensive descriptions appeared much later
— and over a large period of time -in 1912,
1957 and 1964. Since the first discovery the
complex has attracted researchers and explo-

Wl oo ot [ e oo Ve ] rationists worldwide.
B Maic intrusive rock [ Lava ’ Li;&'& Ketilidian
1[I Mafic voicanicrock || Seciment / \ Pelite B

| Bl ol 43 S PR Zone . .
Granite N, 3

[— s e (o el The Danish State took over exploration for

| I radioactive elements from 1955-1982. The

- - “r *: - b ol e complex was drilled in 1962 resulting in

Geological environment and location

Speciality metals are in South Greenland found almost
exclusively in peralkaline/alkaline intrusions of the Pro-
terozoic Gardar age,1300-1120 Ma.

Major commodities include:
Tantalum, Loc. A
Niobium, Loc. A, B
Zirconium, Loc. C
Yttrium, Loc. C
Rare Eath Elements, Loc. B, C
Beryllium, Loc. B
Speculative commodities, Loc. B

[ Augite syenite
Alkali granite
[ Sodalite foyaite
Foyaite and pulaskite
E3 Naujaite

E=] Kakortokite

| Lujavrite

Various host rocks
E3 (including Eriksfiord

Formation and

Julianehab granite)

" I
* Drill hole ﬂ 0 1 2 3 km I_/—‘:

seven drill holes (* on the map).

A fan of rare metals and elements is recognised within
the complex: U, Th, Nb, Ta, Zr, Y, REE, Li, Be.

Tantalum in the Motzfeldt complex

. The Motzfeldt Centre is one of the Gardar intrusions

(1310 Ma).Pyrochlore accumulations in the Motzfeldt
syenite show significant grades of Ta.

The deposit at Motzfeldt is a typical ‘Low grade - large
© tonnage’ type of resource. 600 million t of ore with c.

grades of 120 ppm Ta are the figure based on major
investigations carried out by the Survey (GEUS). High
grade zones carries up to 426 ppm Ta. Company explo-
ration has now taken over what is believed to be one of

the largest Ta deposits in the World.

Niobium at Motzfeldt and Kvanefjeld

- The Motzfeldt Centre Ta deposit is located in minealised
syenite. Additionally a Nb resource of at least 130 mil-
- lion t with 0.4-1.0% Nb205 is known.
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The Kvanefjeld uranium deposit has an additional
potential for Nb, settled in several rare minerals
(e.g.pyrochlore and epistolite) partly in the ore and
in associated veins. Resource estimates are not
available.

Zirconium and Yttrium at
Kangerluarsuk

Deposit are found in Zr and Y rich agpaitic rocks
within the llimaussaq Intrusion, where Zr, Y and
REE are accumulated in the mineral eudialyte. The
host rock - kakortokite - is a layered rock, where
the eudialyte is enriched in 29 separate layers.

Kakortokite layers

Eudialyte is a complex Zr-silicate. The ZrO2 con-
tentis c. 14 %, and the (Ce,La,Y)203 content is c.
3 %. Y element can reach 4000 ppm.

Eudialyte accumulations carry a potential for
exploitable amounts of Zr, Y, REE and Nb.
Estimated resources of +2 million t ore with an
average of 3% Zr02 are located. Peak values of
6% 7r02 , 0.2% Y203, 3% REE203 and 0.2%
Nb205 are at hand.

Beryllium at Kvanefjeld

The llimaussaq Intrusion rocks have an aver-age Be

content of 30 ppm. Be is located in a suite of rare

minerals ranging in mineral content from more

than 40% BeO (beryllite) to about 5% BeO (tug-
tupite).

In the Kvanefjeld
area a rough esti-
mate indicates a
resource of
180.000 t rock
with 0.1 % Be.

Tugtupite (pink)

Ki vaneﬁéld 1969

Speculative commodities at Kvanefjeld

© Lithium is enriched in the agpaitic rocks of the
llimaussaq Intrusion. Values of Li in the Kvanefjeld
deposit are found between 600-1900 ppm. An
estimated resource in the Kvanefjeld deposit

- counts 235.000 t Li.

: Summary of potential for speciality
: metals

South Greenland has an obvious potential for spe-
. ciality metals. Characteristically both ‘large ton-

nage low grade’ as well as ‘low tonnage high

grade’ deposits are outlined.

Tantalum takes the lead in the deposit of the

Motzfeldt centre with more than 600 million t of

Ta ore grading 120 ppm. Zirconium is found at the
exceptional formation at Kangerluarsuk where

. over 2 million t of Zr ore grading 3% Zr02 is locat-
ed. Additional rare metals are Y, Nb, REE, Be and

Li.
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TOPICS ON GREENLAND MINERAL RESOURCES 1 Gold in South Greenland

Gold mineralisation
south of latitude 62°N, Greenland

Includes the story of:

* Geological setting

« Geochemical dispersion

* Visit to important localities

« Pb isotopes and the gold
formation

Model for the gold setting
Presented by

GEUS

Conclusions on the gold

potential
e The next step
s minrsition soueh ot 62 1, Gresrand . TOICS ON GRESHLAND NINERAL RESOURCES 1 Gold mivralsstan south of e 62 1 Gmanlond 2 TOPICS ON GREENLAND AINERAL RESOURCES 1
Geological setting in South Greenland Geochemical dispersion in South Greenland
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Geochemical information from stream sediments Gold mineralisation localities

Gold in West Greenland (WG) and East Greenland (EG):

The geochemical map shows: * Archaean Taartoq greenstone belt (WG) - Sermiligaarsuk
* Gold anomalies « Palaeoproterozoic ‘Border Zone’ (WG) - Arsuk @ and
e Arsen(As) and antimony(Sb)pathfinder anomalies Kobberminebugt

*Julianeh8b Batholith Zone’ (WG) - Qoorormiut, Niaqornaarsuk,
Igutsaat (EG)

‘Psammite Zone’ (WG) - Nalunaq, Lake 410, Ipatit and Kutseq (EG)
Between ‘Julianeh8b Batholith Zone’ and ‘Psammite Zone’ (EG) -

A gold potential within the Archaean Craton and the Kangerluluk-area

Palaeoproterozoic zones in South Greenland

The geochemical and geological knowledge points to:

Gold mineralisation south of latitude 62 N, Greenland s TOPICS ON GREENLAND MINERAL RESOURCES 1 Gold isation south of latiaude 62 I, Greenland s TOPICS ON GREENLAND MINERAL RESOURCES 1
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Sermiligaarsuk Sermiligaarsuk

Archaean greenstone (Taartoq),
mainly tholeiitic lavas with mixed
felsic rocks and exhalites; massive
sulphide and chert

:
T G
23

78
:

it

¥

* Disseminated pyrite in quartz-
ankerite lenses (upto 2 m x 10 m) -
5-8 g/t Au

« Pyrite associated with massive
arsenopyrite - 8-15g/t Au

i . W > . . .

Elm X & « Gold is suggested introduced into the

% o Taartoq greenstones during the

gmmwmuwm» ] formation of stratiform exhalites with

Archaean o PelteZone massive sulphide and chert.

e 100im et

Gold mineraiation south of lattude 62 N, Gresniand 7 TOPICS ON GREENLAND MINERAL RESOURCES 1 Gold mineralsatin south o lattude 62 N, Greenland 3 TOPICS ON GREENLAND MINERAL RESOURCES 1

Arsuk @ Arsuk 9

Located within the Border
S e Zone in supracrustal
n successions of volcanics and
metasediments

o etilidian -
Border Zone-

o « Gold, zinc and copper contents
are found in pillow lava
sequences related to chert and
quartz veins

~[J hiand ke ' « Generally low metal contents -
" [0 Surfoial deposic 0,3 g/t Au, 0,2% Cu and up to
Julianehao batholith Archaean and Katilidian  Gardar provinee: 0,1% Zn
— [ p— [ irusive complex !
o Bl immserck [ La

k;.mm.mem L1 sedment

[ S — Sedimantary rock

[ [ ————— 2 Grarite
i
s etz s ot 62, roansns . roics o oreenuns s sesounces 5 o R o rorics v eenun nera sesounces 1
Kobberminebugt Kobberminebugt

A copper-gold mineralisation
T - . hosted by metavolcanics. A main
fault/shear zone (max 130 cm)
mineralised with bornite, chalcocite
and accessory electrum

” Kefifidian -
~Border Zone

i3
R

e The ore is suggested to be of
hydrothermal origin

d e Total production from the Josva
~[] iand ke Mine (1904-15) did not exceed
[T surteial deposit 2200 tons of copper ore, resulting
archasanand Kallidian  Gardr proviroe in 90 tons of copper, 0.5 kg gold
: . W, G and S0 kg sitver
ometezoe | kgmhﬁcm\rzmcmck ] Sedimert

4 Sedimentary ock

Granie
Archaan " Gneiss.
[ e ——r—
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Qoorormiut
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Peiite Zone
Archaean

[
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Gold mineralisation south of latitude 62 , Greenland 3 TOPICS ON GRESNLAND MINERAL RESOURCES 1

Qoorormiut

Amphibolite Ridge

Gold mineralization south of lattude 62 1, Greenland.

Gold mineralisation in the Qoorormiut
valley associated to quartz veins in
mafic dykes hosted in batholith granite

Gold is precipitated from the CO,-CH,
fluids at 200-400°C and at a pressure
between 0.5 and 1.5 kbar, as shown by
fluid inclusion studies.

TOPICS ON GREENLAND MINERAL RESOURCES 1

Niaqornaarsuk

o Saan
Julianehao bathoith

T—

[ S —
[ [ e—————

Gold mineralisation south of latitude 62 , Greenland i

TOPICS ON GREENLAND MINERAL RESOURCES 1 Gold

Niaqornaarsuk

of iatiuude 62 N, Greenland

Gold mineralisation in the
Niagornaarsuk valley is related to
quartz veins, meta-basic rocks,
aplites, shear zones and
hydrothermal altered batholith rocks

The gold mineralisation is
located near the roof of the
Julianeh8b Batholith and is
characterised by the
element association Au-Bi-
(As-Mo-W).

TOPICS ON GREENLAND MINERAL RESOURCES 1

Ipaatit and Lake 410

o Zone)

Archaean
|-

Gold mineralisation south of latitude 62 , Greenland 7

TOPICS ON GREENLAND MINERAL RESOURCES 1 Gold

Ippatit and Lake 410

map of the Namaralik b
(ersen et 3l (1997)

of iatiuude 62 N, Greenland

Ippatit (1) and

Lake 410 (2) area

- dominated by a sheet of meta-
volcanic rock with low gold contents

The same rock suite hosts the
Nalunaq (Kirkespiret) gold
prospect (3) with high gold
contents

TOPICS ON GREENLAND MINERAL RESOURCES 1
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Nalunaq - the gold prospect Nalunaq - the gold prospect

A major gold occurrence has been
discovered within the Sediment
Zone

The gold is genetically
related to late intrusive
stages of the granite
batholith (1800-1770 Ma)

* Measured and indicated
resources are 9 t gold
(292.000 ounces) - 32 g/t in
average

« Inferred resources are >22 t
#  bote zone Ater Lind etal. (2001) gold (718.000 ounces)

oo atr
Gl 1008

Underground test mining face at level 450 m

Gold mineralisation south of latitude 62 , Greenland ) TOPICS ON GRESNLAND MINERAL RESOURCES 1 Gold mineralisation south of latitude 62 , Greenland. 20 TOPICS ON GREENLAND MINERAL RESOURCES 1

* Gold in sulpho-arsenides and arsenides within a mafic sequence.
Shear zones have up to a few vol.% of disseminated pyrrhotite and
arsenopyrite

i
Fotlezone « In the As-Au association, arsenopyrite geothermometry suggests
Garto ol 1408 precipitation temperatures for arsenopyrite-16llingite-pyrrhotite and
gold of 440-560°C.
Gald mineraistion south of ltiude 62 1 Grasniang 2 TOPICS ON GREENLAND MINERAL RESOURCES 1 Gois o it 62 8, Greeniang = TOPICS ON GREENLAND MINERAL RESOURCES ¢
Kangerluluk Kangerluluk
* Gold-bearing sulphide mineralisation
hosted by a 200-300 m mafic
Forland volcano-sedimentary sequence

« Pyrite, chalcopyrite and microscopic
gold in association with faults

Pyrrhotite and pyrite associated to
quartz veins are related to silicified
alteration halos with very high gold
values.

oot capsand s
B —

Sau
Julianehao bathoith

A grab sample from a halo
contains 118 ppm gold

Archaean
|-

Gold mineralisation south of latitude 62 , Greenland 3 TOPICS ON GREENLAND MINERAL RESOURCES 1 Gold of iatiuude 62 N, Greenland 24 TOPICS ON GREENLAND MINERAL RESOURCES 1
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Igutsaat

Peiite Zone
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Gold mineralisation south of latitude 62 , Greenland 25
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Igutsaat

« A thick rusty aplite sill, 5-8 m, enclosed by mafic rocks, is
exposed in the gneiss on the south side of Igutsaat fjord

* The aplite contains disseminated pyrite and yields up to 1.4
g/t Au

Gold mineralization south of lattude 62 1, Greenland. 26 TOPICS ON GREENLAND MINERAL RESOURCES 1

Pb isotopes and gold formation

Pb isotope studies of different mineral occurrences in South
Greenland indicate two stages of gold emplacement.

First stage is related to the Palaeoproterozoic regional deformation
and metamorphism (1792-1785 Ma), during which sediment-hosted
gold was epigenetically concentrated into shear zones and veins.

Second stage seems related to late hydrothermal activity. The source
of Pb is possibly a mixture of juvenile Pb from the batholith with
some contributions from the host rocks around 1780 Ma.

« The source indications for Pb in these gold occurrences is a c. 2000
Ma old reservoir.

e The reservoir is probably a mafic source due to the gold-copper
association and lack of galena.

Gold mineralisation south of latitude 62 , Greenland 27
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South Greenland gold setting - a model

—_——

Quartz veins - Proximal
occurrences: Au-As in

Roof zone of veins in mafic rocks
batholith
—_—
—_—
—_—

Distal occurrences -
Au-As-Sb
—_—

of iatiuude 62 N, Greenland 28 TOPICS ON GREENLAND MINERAL RESOURCES 1

Conclusions on the gold potential

* ‘Intrusion-related gold systems”

e The source is 2000 Ma old rocks,
probably of mafic origin

« Main gold emplacement is related
to regional metamorphism (1792~
1785 Ma) - shear zones and
quartz veins

* Remobilisation of gold took place
at later stages

All gold occurrences are found
during modern exploration activity
of the late 20th Century.

A mine will probably open within
one or two years at Nalunaq

Gold mineralisation south of latitude 62 , Greenland 2

TOPICS ON GREENLAND MINERAL RESOURCES 1

The next step - a gold mine ?!

The Nalunaq gold occurs in the
so-called Main Vein (MV),
which is 0.1 to 2 m wide and at
least 1700 m long

The mining camp is conveniently
located with easy access to port
and town facilities in the regional
town of Nanortalik

A mining operation is expected
to be initiated soon.

of iatiuude 62 N, Greenland 30
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Information slide:
Gold mineralisation
south of latitude 62°N, Greenland

Author: Henrik Stendal Department of Economic Geology
Editor: Karsten Secher Geological Survey of Denmark and Greenland (GEUS)
© GEUS January 2002 Copenhagen, Denmark
www.geus.dk
This presentation is the result of a co-production between GEUS, BMP and Greenland Resources made in order to
propagate about mineral in Greenland. The is financed by Greenland Resources.
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Early mining activities in South Greenland

Includes the story of:
« Places with mining and pilot scale
operations
«  lvittuut Cryolite mine
« Josva Copper mine

« King Frederik Vlls Copper mine
Presented by « Kvanefjeld Uranium mine
GEUS + Amitsoq Graphite mine

« Feasibility of South Greenland mining

« From past to present in mining

Early mining actiities in South Greenland. 1 TOPICS ONGREENLAND MINERAL RESOURCES 2 Early mining activtes in South Greenland 2 TOPICS QN GREENLIND MINERAL RESOURCES 2

Mining localities in South Greenland Early mining, production and grades

Cryolite ore handling, 1920

Mine Commodity  Time Production  Ore grade

* * Ivittuut Cryolite Mine Cryolite 1854-1987 3.7 milliont 58 % cryolite
* Josva Copper Mine Cu 1904-1915 2200t 3,5% Cu
* King Frederik VIIs Mine Cu, Ag 1851,1912 18t 5.4% Cu
Kvanefjeld Uranium Mine u 1958/1980 20000t 365g/tU
Amitsoq Graphite Mine Graphite 1915-1924 6000 t 21.5 % graphite
oy miingscvves in Suth Greaniand s P — cary mining scvies i Soues Greening . P ——
Ivittuut Cryolite mine History of the cryolite

Mining for cryolite 1854-1987
Mining for cryolite 1854-1987

- " - Greenland 's white gold
« 3.7 millions t of ore mined

- with 58 % cryolite in average

« Impurities in the ore are made into
by-products as sulphides and siderite Mining began 1854 with

argentiferous galena as

= Total production from one open pit, target commodity

70 m deep and c. 200 m wide

= Ore shipments direct from the pit
area to destinations in Europe * Cryolite was used in the production of
and North America soda and iron enamelling until 1887

e From 1887-1987 cryolite was used as
Cyrstals of cryolite a flux in the production of metallic
aluminium

Early mining actiities in South Greenland. s TOPICS ONGREENLAND MINERAL RESOURCES 2 Early mining activtes in South Greenland 5 TOPICS QN GREENLIND MINERAL RESOURCES 2
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Facts about cryolite mining

* Mining and handling methods
were especially developed by
the mining company

* After quarrying the cryolite
was hand picked - resulting in
a product with up to 85 %
cryolite

ERE SR - S

* Cryolite ore was moved directly
from the pit to the loading area in
tipper wagons. The equipment
was used for decades

« Ivittuut was the only cryolite mine
1986 in operation world wide so far

* Cryolite is made artificially now

7 TOPICS ONGREENLAND MINERAL RESOURCES 2

Early mining actiities in South Greenland.

Smeltning plant at Josva Mine

High expectations - smelter
installed

Modern technology applied

Capital and man power
designed as half size of Ivittuut
mine

* Amount and grade too limited
to be economic

* Smelting operations failed
* Mine abandoned after 10 years

TOPICS ON GREENLAND MINERAL RESOLRCES 2

Josva Copper mine

Mining for copper
1851-1855 and
1904-1915

2200 t of ore mined
- with 3.5 % copper in
average

By-products were 0.5 kg
gold and 50 kg silver

Josva Mine harbour, 1910

* Total production from underground levels down to 100 m

* Ore shipments direct from the mine area to destinations in
Denmark

Early mining activities in South Greenland. 5 TOPICS O GREENLAND MINERAL RESOURCES >

Early mining actiities in South Greeniand. s

King Frederik VIIs Copper mine

/

Karramiut island east of Qaqortoq; arrow at mine site

Mining in 1851 and 1912 for copper and silver
* Only 18 t ore mined from underground; app. 5.4 % Cu and 1000 g/t Ag

* Mine empty and abandoned after 1912

* Properly the first organised underground mine in Greenland

E3rly mining activities in South Greeniand 10 TOPICS QN GREENLAND MINERAL RESOURCES 2

Earliest underground operation
- in name of the King

« Mine adit driven in 1851, 4 m long (!)

* Renewed search for ore in 1853, 1854,
1905 and 1912

* Float with string silver created ‘rush’ like
expectations like famous Kongsberg mine,
Norway

Early mining actiities in South Greenland. 11
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Kvanefjeld Uranium mine

Mining (pilot scale) uranium
1958-62 and 1979-1980

+ 20.000 t ore mined from 1000 m
drift; 365 g/t U in average

* Calculated reserves up to 56
million t

* Mining activity ceased

after 1982

« The extraction of uranium from
the atypical ore needed research

* The ore is located in rocks from
a major peralkaline intrusive
suite of the Ilimaussaq nepheline
syenite complex

* The ore mineral is steenstrupine,
a phosphate-silicate with major
traces of U, Th and Zr

Early mining activtes in South Greenland

12 TOPICS QN GREENLAND MINERAL RESOURCES >
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Ore testing at the Ilimaussaq complex

Zirconium resources within the complex at Kangerluarsuk explored
and tested 1888-89, 1946,
1968 and 1986-95

* In 1968 100 t of Zr
ore was mined and
tested on a pilot scale

® The Zr mineral is
eudialyte. Ore grade
up to 6 % Zr0,

» Estimated resources
are +2 million t

® The Zr ore also
contains commodities
as Nb, Y and REE

The Ilimaussaq complex has
an additional potential of Be,
Liand F

Early mining actiities in South Greenland. 13
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Amitsoq Graphite mine

Graphite mining 1915-1924

6000 t of ore with 21%
graphite, mined under-
ground and in open pit

Calculated resources are
250.000 t of ore

& Mine abandoned after
ifficulties in separating
the graphite flakes

Early mining activtes in South Greenland 14 TOPICS O GREENLAND MINERAL RESOURCES >

Amitsoq infrastructure

* Mining town located on a
slope. Buildings and equipment
moved from Josva mine

* Ore shipments direct from the

mine to destinations in Denmark

¢ First mine in Greenland
operated as a joint venture
with international capital
invested

1920

1901

Early mining actiities in South Greeniand. s
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Feasibility of South Greenland mining

e Success and failure can be the lesson

* Underground and open cast
operations

* All year operation practical

* Importance of field experience and
planning

* Providing ore and mining technology
-very profitable operations can be
achieved

Ivittuut 1913

E3rly mining activities in South Greeniand 16 TOPICS QN GREENLAND MINERAL RESOURCES 2

From past to present in mining

150 years of mining activity in
SouthGreenland has shown
operational feasibility in an arctic
environment

* Projects based on classical and
indigenous knowledge have been
tested throughout this period

* Modern exploration has revealed new
targets - precious metals, base
metals, speciality metals and
industrial minerals

e - and the next mine to open in
. / Greenland will probably be a gold
mine at Nalunaq - vis a vis the early

* graphite workings to the very South

Early mining actiities in South Greenland. 17 TOPICS ONGREENLAND MINERAL RESOURCES 2
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Information slide:

Early mining activities in South Greenland

Author: Karsten Secher
Editor: Karsten Secher

© GEUS January 2002
Photo: GEUS, SULUK, RD, DPC,

Geological Museum, KO, ‘Groniand’ Department of Economic Geology

Geolagical Survey of Denmark and Greenland (GEUS)

Copenhagen, Denmark

www. geus.dk

This presentation is the result of a co-production between GEUS and Greenland Resources, financed by the
Iatter and made in order to propagate knowledge about mineral resources in Greenland
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Specialty metals in South Greenland 1
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Speciality metals in South Greenland

Ta
Nb
Be
Presented by Zr
GEUS Y
& REE

GREENLAND RESOURCES

Specialty metals in South Greenlznd 2

Potential for speciality metals

Major commodities includes

* Tantalum
¢ Niobiun
s Zirconium

* Yttrium

* Rare Earth Elements

* Beryllium

* Speculative commodities

Speciality metas in South Greenlang 3
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Geolog_y_a_nd localities

[

Locality with speciality metals

—..| Localities with a known potential
T for speciality metals

e Loc. A : Motzfeldt Centre
— e Loc. B : Kvanefjeld
e Loc. C: Kangerluarssuk

Speciaiity metals n South Greaniznd 4

Speciality metals are found in peralkaline/alkaline intrusions of
Palaeoproterozoic Gardar age 1300-1120 Ma

TOPICS ON GREENLAND MINERAL RESOURCES.

Specialty metals in South Greenland

Tantalum in the Motzfeldt complex

* The Motzfeldt Centre is one
of the Gardar intrusions
(1310 Ma)

* Pyrochlore accumulations in
the Motzfeldt syenite show
significant grades of Ta

* Tais fund in mineralised
zones within syenite

* Low grade - large tonnage
type of deposit
Motzfeldt Lake south of the intrusive centre. In
the foreground a look at the syenite, locally with
Ta-Nb mineralisation

s TOPICS ON GREENLANG NINERAL RESOURCES

* Major investigations

* 600 million t of ore with

* High grade zones carry up

* Motzfeldt Centre among

Speciality metals in South Greenlznd

Tantalum deposit

carried out by the Survey
(GEUS)

app. grades of 120 ppm
Ta

to 426 ppm Ta

one of the largest known
Ta deposits

Licensee Angus & Ross PLC, UK, has found up to 630 ppm Ta after
diamond drilling

Exploration and drilling planned to continue

5 TOPICS ON GREENLAND MINERAL RESOURCES 3
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Ilimaussaq Intrusion -
a treasure of speciality metals

The Ilimaussaq intrusion is one of

the Gardar intrusions (1186 Ma) 7"""‘“F7ﬁ REERESES:
EOLOGICAL MAP OF THE

The complex known since 1806, IL{MAUZEN. INTEURON. .|

but comprehensive descriptions |

appeared much later - in 1912,

1957 and 1964

Since the first discovery the

complex has attracted researchers

and explorationists worldwide

The Danish state took over
exploration for radioactive
elements from 1955-1985

The complex was drilled i 1962 -
seven drill holes (* on the map)
A fan of rare metals and elements
is recognised within the complex

Specialty metals in South Greenlznd 5

Niobiun at Motzfeldt and Kvanefjeld

Kvanefjeld uranium deposit has
potential for Nb in several rare minerals
(e.g.pyrochlore and epistolite), partly in
the U-ore and in associated veins

Resource estimates not available

Motzfeldt Sg Ta deposit is
followed by a Nb resource of at
least 130 million t of

0.4-1.0% Nb,05

Speciality metas in South Greenlang s

Zirconium and Yttrium at Kangerluarsuk

Deposit of Zr and Y rich
agpaitic rocks within the
Ilimaussaq Intrusion

Zr and Y together with REE
are accumulated in the
mineral eudialyte

The host rock - kakortokite -
is a layered rock, where the
eudialyte is enriched in 29
separate layers

Layered sequence of kakortokite, Kangerluarsuk. Plateau 300 m af

* Eudialyte is a complex Zr-silicate
* ZrO, content is app. 14 %

* (Ce,La,Y),05 content is app. 3 %
* Y element can reach 4000 ppm

Large crystals of eudia

TOPICS ON GREENLAND MINERAL RESOURCES

Speciaiity metals n South Greaniznd 10

Zirconium and Yttrium at Kans_;erluarsuk

* Eudialyte accumulations
carry a potential for
exploitable amounts of Zr, Y,
REE and Nb

* Estimated resources of +2
million t ore with an average
of 3% Zr0,

* Peak values of 6% Zr0,,
0.2% Y,05 , 3% REE,0; and
0.2% Nb,05 are at hand

TOPICS ON GREENLAND MINERAL RESOURCES.

Specialty metals in South Greenland 11

Beryllium at Kvanefjeld

The Ilimaussaq Intrusion has Table 3. Berpllum minerol found in the Misaussag irusion
an average Be content of 30 p— ey r—
ppm —
P— e HefOMNSi0)
Be is located in a suite of Ryl - i
A [Et— s NaBesio,
rare minerals Eididymie W NeBOHISi0,
. Estimie It NaBeouS; 0,
In the Kvanefjeld area a Otz o BeSi0NOHNHO
rough estimate indicates a esebeine e -
[ i NS00
resource of 180.000 t rock Soresseniie e NaSeBe Si0,0H,
- wa BegS0CI,
with 0.1 % Be 5 NaCUBe A0,

Sample (10 x 15 cm) of
tugtupite; one of the Be-minerals

- also a popular gemstone from
Greenland

Speciality metals in South Greenlznd

Speculative commodities at Kvanefjeld

¢ Lithium is enriched in the
agpaitic rocks of the
Ilimaussaq Intrusion

* Values of Li in the Kvanefjeld
deposit are found between
600-1900 ppm

* An estimated resource in the
Kvanefjeld deposit counts
235.000 t Li

12 TOPICS ON GREENLAND MINERAL RESOURCES 3
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Summary of South Greenland speciality metals

e South Greenland has an obvious potential for speciality
metals

* Characteristically both ‘large tonnage-low grade’ as well as
‘low tonnage-high grade’ deposits are outlined

* Tantalum takes the lead in the deposit of the Motzfeldt
centre - 600 million t of Ta ore grading 120 ppm

e Zirconium is found at the exceptional formation at
Kangerluarsuk - over 2 million t of Zr ore grading 3% Zr0,

e Additional metals are Y, Nb, REE, Be and Li

Specialty metals in South Greenland 13 TOPICS ON GREENLANG NINERAL RESOURCES

Specialty metals in South Greenlznd 14
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Information slide:
Speciality metals in South Greenland

Author: Karsten Secher
Editor: Karsten Secher
© GEUS January 2002 Department of Economic Geology
Photo: GEUS, RD Geological Survey of Denmark and Greenland (GEUS)

Copenhagen, Denmark

www. geus.dk

This presentation is the result of a co-production between GEUS, BMP and Greenland Resources in order to
propagate knowledge about mineral resources in Greenland. The production is financed by Greenland Resources.
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The South Greenland CD-ROM:
data and mineral potential assessment

Presented by
GEUS

The South Greenland CD-ROM 1 TOPICS ON GREENLAND MINERAL RESOURCES 4

South Greenland

a hundred years of investigations!

A re-assessment
must take into
account: - Quality
- Relevance
- Meaning
- Formats
- Availability
- Compatibility
- and more

The South Greenland CD-ROM 2 TOFICS ON GREENLAND MINERAL RESOURCES 4

GEUS regional mineral resource assessment

* Searches for old data, reports and literature
« Controls the quality of all old analogue data
* Digitises all data into the GIS domain

¢ Carries out new field work

« Organises new analysis programmes

* Calibrates analyses from different sources

* Integrates all data types

¢ Produces many new maps

¢ Carries out the assessment

* Produces the reports

e Includes all data in GimmeX databases

¢ Publishes the CD-ROM

e Plans and initiates follow up work

« Involves many people

The South Graenland CO-ROM 3 TOPICS ON GREENLAND MINERAL RESOURCES 4

South Greenland on CD-ROM gives access to

* Topographic Base Map

» Digital Elevation Model

* Mosaic of Landsat TM scenes

* Geological map (scale 1:500 000)
« Airborne magnetics

* Airborne electromagnetics

e« Airborne radiometrics

* Gravity maps

* Sample locations

The South Greenland C-ROM 4 TOPICS ON GREENLAND MINERAL RESOURCES 1

South Greenland on CD-ROM....

e Stream sediments

* Heavy mineral concentrates of stream sediments

* Rock analyses

* Mineral occurrences

* Mineral exploration licenses 1992 - 2000

 List of existing maps from South Greenland

* Bibliographies including company reports and scientific papers

The South Greenland CO-ROM s TOPICS ON GREENLAND MINERAL RESOURCES 4

A geological map is a summary

.... but it is not
the whole picture

The South Greenland CD-ROM 5 TOFICS ON GREENLAND MINERAL RESOURCES 4




A complete database is needed

- and it must be digital !

For modern exploration to

...repeat the successes of the past

The South Greenland CD-ROM 7 TOPICS ON GREENLAND MINERAL RESOURCES 4

Reports as PDF-files on the CD-ROM

5 TOFICS ON GREENLAND MINERAL RESOURCES 4

Data and maps in ArcView project on the CD-ROM

uthgreenland.apr [LE1x]

__Now_|_open | _Punt

D
T nap
1.2Digtl Elvalion Hodel
21 Mossi of Lokt T scenes
31 Gedlogial mp (cale 1:500 000)
homs magreiics

42 Asbarne sectiomarelics
43 Adboine radomelics
sy
51 Sanplelocstiors
&1 Sweam sedinerte

2 Heav mieral cancentaes f seam sedrments
63 Rock enapses

81 Minerl elration fcenses fexclusve) 1952 - 2000
91 Eiiting maps from South Geeriand
101 Biblogsaphy and exlcaton conpary epots
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Digital topographical map

0 TOPICS ON GREENLAND MINERAL RESOURCES 1

Digital terrain model from airborne data

The South Greenland CO-ROM 1 TOPICS ON GREENLAND MINERAL RESOURCES 4

Landsat data mosaic

12 TOFICS ON GREENLAND MINERAL RESOURCES 4




Digital geological map

The South Greenland CD-ROM
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Airborne geophysical data (1)

Total Field

Derivative

Aeromagnetic
Survey 1995

Airborne geophysical data (2)

Total count AEM Greenland 1996

Airborne
Radiometric
Survey 1996

The South Graenland CO-ROM

Zoom
adds lakes

to map

15 TOPICS ON GREENLAND MINERAL RESOURCES 4

Stream sediments and rock samples

The South Greenland CO-ROM

17 TOPICS ON GREENLAND MINERAL RESOURCES 4
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Geochemical maps
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Mineral occurrences
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License maps Existing maps

\_IQE

Th South Greenond co-0M . TOPICS ON GREENLAND MNERAL RESOURCES 4 ER——— © TOFICS N GREGNLAND MINERSL AESOUACES
Reports TOPICS ON GREENLAND MINERAL RESOURCES 4
Information slide:
The South Greenland CD-ROM:
data and mineral potential assessment
Greenland nuning industry nuneral assessu
Bibliographic index for the Suprasyd
Author: Leif Thorning Department of Economic Geology
Orsm Dae Aubot) Tite
. y . et o sunplieg gt Editor: Leif Thorning Geologlcal Survey of Denmark and Greenland (GEUS)
© GEUS February 2002 Copenhagen, Denmark
i, geus.dk
This presentation is the result of a co-production between GEUS and Greenland Resources,
financed by the latter and made in order to propagate knowledge about mineral resources in Greenland
The Soun Graeions CO-20M H TOFICS ON GREENLAND MINERAL RESOURCES § PR— »

TOPICS ON GREENLAND MINERAL RESOURCES 1




TOPICS ON GREENLAND MINERAL RESOURCES 5

Airborne geophysical surveys in Greenland

as an incentive to exploration

Presented by
GEUS

Airborne geophysical surveys

GEUS and mineral exploration

* Basic and applied geoscience research in many fields

* Projects in Greenland: geological mapping, geophysics,
geochemistry, economic geology, remote sensing etc.

* Host for national Geoscience Databases

* Assist BMP with administration and related issues

* Services the mining industry

Airborne geophysical surveys 3

Geophysical maps and digital data

* Thousands of geophysical maps have been produced

Airborne geophysical surveys H

o All the data behind
maps are available
from GEUS databases

* The quality of the data
is so good that they will
be useful many years
into the future

TOPICS ON GREENLAND MINERAL RESOURCES 5

A clear public strategy to help private-
sector mineral exploration
I S N — ]

The Government of Greenland actively
supports and promotes the search for minerals

* By legal, regulatory and financial incentives

* By creation of a good commercial atmosphere

* By attention to the industry’s need for
good quality geoscience data

* By financing geoscience projects carried
out by GEUS

Alrborne geophysical surveys 2 TOPICS ON GREENLAND Mi

Airborne Geophysical Projects

AEM Greenland 1994 - 1998
* Electromagnetic
¢ Detailed - small areas

Aeromag 1992, 1995 - 1999, 2001
* Magnetic data

* Regional - large areas
HyperGreen & MINEO - 2000, 2001 & 2002

* High quality hyper spectral data
* 0.45 - 2.5 nm (126 bands)

Airborne geophysical surveys a TOPICS ON GREENLAND MINERAL

EM and magnetic surveys 1992 - 2001

Alrborne geaphysical surveys 13 TOPICS ON GREENLAND MINERAL RESOURCES S




AEM Greenland 1994 - 1998

Five years, six survey areas and
reconnaissance lines, 73.500 linekm

¢ Geoterrex Ltd

¢ Mostly Transient
GEOTEM data

Airborne geophysical surveys

¢ Aerodat Inc

Regional aeromagnetic surveys

Alrborne geophysical surveys

® Seven surveys

® Sander Geophysics Ltd
® Geoterrex Ltd.

® 515 000 line km

® 250 000 km?

] TOPICS ON GREENLAND MINERAL R

Airborne hyperspectral surveys 2000 - 2002
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Airborne geophysical surveys

MINEO 2000
HyperGreen 2000

* Eight survey areas

* 1924 line kilometres flown
* IFOV ('pixel size’) 5 m

* Overlap per line 20 %

* Exploration targets

* Environmental targets

HyperGreen 2002

* Data acquisition scheduled to July 2002
¢ 16 000 - 20 000 km?

«IFOV 4-5m

* Overlap per line 20 %

* Exploration targets (kimberlite)

s MINERAL RESQUACE

High quality hyperspectral data

Data acquisition based on the HyMap™

operated by HyVista Corporation,
Australia
126 bands across the reflective solar
wavelength region of 0.45 - 2.5 nm and
bandwidths between 15 - 20 nm
MINEQ 2000 «Signal to noise ratio (>500:1)
HyperGreen 20 I
—\Greenland
Available data:
- Radiance data
« Reflectance data
« Geocoded data (selected
areas)
aress with high abundance of
<phalerite (hues or red)
Airborne geophysical surveys 10 TOPICS ON GREENLAND MINERAL RESO!

Services to the industry

o All data and maps available for
inspection in Nuuk and in Copenhagen

* All digital data available in databases for
purchase at very modest prices

e Consulting and co-operation

¢ Metadata access via web site

* Access to geophysical aircraft for additional
surveying at own cost but without mobilisation

Airborne geophysical surveys

11 TOPICS ON GREENLAND MINERAL RESOURCES 5

Geoscientific research

‘Dragen =

Alrborne geaphysical surveys
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New aeromagnetic data from 2001 released

¢ Aeromag 2001

* BMP contract with
Sander Geophysics Ltd

e ~70 000 linekm

* 500/5000 line spacing
* 300 m drape

* Based out of Qaarsut

* Data and maps released
1 March 2002

Airborne geophysical surveys 13

Incentive!

* Very significant improvement of geoscience
database

* Data purchased by nearly all companies active in
Greenland

« Data purchased by majors not active in
Greenland

* Some increase in activity and licence grabbing

* Attention

Alrborne geophysical surveys 14 TOPICS ON GREENLAND Mi

More information?

Further details on all surveys,
their technical specifications,
how to order, etc., can be found
at the GEUS web site

Airborne geophysical surveys is

TOPICS ON GREENLAND MINERAL RESOURCES 5

Information slide:

Airborne geophysical surveys in Greenland
as an incentive to exploration

Author: Thorkild M. Rasmussen & Leif Thorning

Editor: Thorkild M. Rasmussen
Department of Economic Gealogy

© GEUS January 2002

Geologlcal Survey of Denmark and Greenland (GEUS)

Photo: GEUS, RD, Sander Geophysics, Geoterrex

Copenhagen, Denmark

www.geus.dk

This presentation is the result of a co-production between GEUS, BMP and Greenland Resources in order to
propagate knowledge about mineral resources in Greenland. The production is financed by Greenland Resources.
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