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1. Tidligere undersekelser.

Gabbro-bergartene i Dalsfjord-omradet har van gjenstand for mineralogiske undersekelser og gruvedrift i flere
perioder siden beg. av 1900-tallet.

Innhold av massive- og impregnasjons-forekomster av magnetitt/iimeniti-malm i dette omradet har derfor vert
kient Ienge, De nevate bergarters tilknyvtning til eklogitt og de mulighcter som ligger 1 dette. bl.a. rutil-
mineraliseringer. var mindre kjent for et program for slike undersekelser startet midt pa 1970-tallet.

Etter den tid. er mye gjort ogsa pa detie feltet. og spesiclt de siste 2-3 ar etter at Du Pont fauet interessc for
denne tvpen bergarter som mulig TiO2-kilde 1 1991,

Jernmalm-forekomstene ved Gielanger (Saurdal) ble rel. nove undersekt av Cristiania Spigerverk 1 1950-arenc
med sikt pa tilskudd av Fe-Th-V-malm til Bremanger smelteverk. Det ble boret ca. 1400 m kjerneborhull.
vesentlig mot omradene med massiv magnetit/ilmenitt-malm. Ett av hullene. Dbh. 8. ble imidlertid boret
gjennom det som senere er benevnt som Saurdal-eklogitten, og dette maierialet er gjennomgatt pa nytt i forb.
med arbeidet de seneste ar. ref. App. 1 1 rapport av A Kornelussen & al.. Vedlegp 2,

2. Undersskelser de seneste ar.
Udart arbeid.
I 1992-94 er det gjennomfort rel. omfattende undersekelser av eklogitt-bergartene i omradet. 1nkl. geologisk

kartlegging/prevetaking, geofysiske malinger bade pa bakken og fra helikopter. og Kjerneboring av utvalgte
anomalicr,

Hensikten med arbeidet har vert forst og fremst a sc nzrmere pa omfang og kvalitet pa rutil- og granat-
innholdct 1 de nevnic bergarter

Organisering, finansiering.

Geologisk kartlcgging. provetaking og analyser ¢r for det meste planlagt og praktisk gjcnnomfort som ct
samarbeid mellom NGU og Garnet AS. og med Du Pont som ¢n viktig stotte ved utforming av program-
innhold og som skonomisk bidragsyter. Del samme gjelder forsavidt ogsa det giennomferte helikopter-
programmet vedr geofvsiske malinger

Garnet AS har foruten felumessig bistand vedr, geologiske arbeider generelt. hatt som viktigste oppgave a vare
koordinator for gjennomfering av kjerneborings-programmer bade i 1993 og 1994/95. Videre er del utfort
rckognoscrende oppredning- og proscss-undersekelser vedr. framstilling av granat-konsentrat. da vi har
vurdert dette som den mest narhiggende mulighet for ekonomisk utnvticlse av cklogitt-mincraliscringen,

Proscss-arbeidet er bl.a. utfert 1 samarbeid med Denver SALA. sc rapport vedlagt. vedlegp 3.

3. Utfert arbeid 1994

Som nevnt ovenfor. har feltarbeidet i 1994 vart konsentrert omkring 4 ulike hoved-oppgaver -

A. Geologisk karticgging, provetaking
B. Geofysikk

C. Diamantboring

D Prelim, oppredningsforsok



A. Geologisk kartlegging. pravetaking.

Dette arbeidel har hovedsaklig foregatt { omradene svd og vest for Saurdal/Risaskardet mot Hellevikasen og
Drosdal/Sellevoll. sc vedl. kart. Vedlegg 1. Hensikten har ven a forsoke a knyvtie de ulike eklogiti-
mineraliseringene sammen til et mer helhetlig bilde geologisk/stratigrafisk. Pa grunn av de tektoniske
aktiviteter 1 omradet. er detle et svarn vanskehg arbeid som pa langt n&r kan sies a vere ferdig.

Arbeidet er planlagt/koordirent av NGU/Du Pont. som ogsa har finansiert det meste. men ogsa med bistand fra
Garnct AS/Prosp.fondet finansiclt og praktisk feltarbeid fra Garnct AS.

B. Geofysikk

Dette arbeidet er utfert i form av et helikopter-program som maler magnetometri og radiometri. Det cr malt
over ¢t vel 200 km2 stort omrade fra Fure i vest og ostover forbi Flekke og mot Sande. s¢ kart vedlegg |
Arbeidet ble giennom-fort hesten 1994. Kart og rapport forela forst vinteren/varen 1995. slik at hovedoppgaven
1 1995 vil vare geologisk oppfolging av fremkemnc anomalier i marken

Al arbeid under dette kap. er planlagt og utfert av NGU. finansiert av NGU/Du Pont. og NGU star for
rappornering

C. Diamantboring.

I omradet rundt Saurdal/Risaskardet bie det i oktober-januar 1994/95 gjennomfert et mindre kjernebor-
program.. Hullene var plantagt og plassert pa grunniag av geofvsiske anaomalier fra et bakkemag. program
gicnnomfort 1 1993 (Lauritzen 1993). hvor det kom fram nocn rel. kraftige mag.anomalicr i ¢t sterkt
overdekket. delvis myrlendt omrade med svert fa bloininger.

For a fa dette undersekt nzrmere. ble det derfor besluttet a prove kjerneboring. Avhengig av resultal, var det
planlagt inntil 3 hull for a fa en best mulig oversikt over mulige mineraliseringer.

Dhh. S 1 cr satt i en skraning like ovenfor kanten av et rel. stort myromrade svd for Hovden. sc kart vedlegg 1.
og rapport, vedlegp 2.

Omvradet benevnes ogsa som Risaskardet. Pa grunn av utstrakt hjonejakt i omradet. ble arbeidet med boringen
forst startet etter 25.oktober. Etter ¢n periode med mye nedbor, bod det pa rel. store utfordringer a fa borutstyret
fram til borcplassen med bruk av traktor-transport!!

Hull 1 ble pasatt med 70g fall mot N. og ble boret til vel 60 m. da det oppsto problemer med ras i hullet og
pafolgende fastboring. Under arbeidet med a fa borstrengen los. flvttet selve borriggen seg noe. slik at det
etierpa viste scg umulig a finne igjen pahugget under jordbandet. Videre progresjon mot dvpel. innebar derfor
boring av nytt hull.

Borkjernen bie logget og malt med X-MET. og uten at det bie lokalisert spesiclt interessante skjeringer. TiO2-
mnholdct var sveert lavt. og lite eklogitt er synlig Den magnetiske anomalicn skvides trolig kioriti-amfibolitt-
skifer med magnetitt som er synlig i dm-tvkke band. sc forevrig en mer utferlig kjernc-logg i vedlegg 2,
App.4

Pa grunnlag av disse rel negative resultatene. ble det besluttet a forlate borplassen og starte boring i posisjon
S 2. Denne ligger 400-500 m S@ for S1 og 60-70m hovere opp. Med crfaringenc fra transporten til borhull 1 i
friskt minne. ble det raskt besluttet a satse pa helikopter-transport til S2 og videre ti] $3!

Borsett fra litt venting i forbindelse med darlig flyvar, gikk dettc meget bra.



Dbh. S 2 er pasatt med samme retning som S 1. N10 @, og med fall 65 . Hullet er boret ul 136 m og skjerer
en frisk cklogin-sonc med rel. gode TiO2-verdicr mellom 60 og 115 m. dog maed mange gneis/amfibolitt-soncr
inrumellom, sc mer novaktig logg | App. 4, vedlegg 2.

Et skjematisk profil som viser borhull 81 og S2 i forhold til utgaende eklogitt-sone og gammelt skjerp. er vist
side 3b i rapport, vedlegg 2. Dct kan her sc ut som om en rel, flan-liggende cklogitt-sonc med magnetitt/
ilmenitt strekker seg mot S under asrvggen kalt Lianc. se top kart. M=1:5000 side 3a i rapport, vedlegg 2.

Etter ca. 1135 m er bergarten vesentlig gneis, og hullet ble derfor avsluttet ved vel 136m. da anomali-arsaken
trolig var dokumentert. og siden det ikke var indikasjoner pa dvpere-liggende formasjoner av interesse.

Dbh. S 3 er pasatt i sclve Serdaishaugen for a skaffe vtterlige informasjon vedr. mektighet og kvalitet pa
eklogitien her. og med spesiell vekt pa variasjon | rutil-innholdet.

Borhullct har retning N10© som de to andre. og fallet er 70 N, Hullets forste del gjcnnomskjarer en rcl. frisk
granat- og titanrik cklogitt til ca.50m. Deretter folger cn rel. lang sckvens med retrogradernt eklogitt. men
fortsatt godc TiO2-verdicr (vesentlig som ilmenitt) ned til ca. 130m. Videre cr det mer variablc bergartstvper
med cklogitt - delvis retrogradert. amfibolitt- og kloritt-soncr som veksler hyppig. Fortsatt rel. hoyve TiO2-
verdicr. men vesentlig som ilmenitt. Enkelte mindre soncr (dm) med massiv magnetitt-ilmenitt-malm, cr sterkt
magnetske,

Det cr utanrike bergarter til ca. 158 m. deretter folger cn sckvens med kloritt-amfibolitt-bergarter. delvis med
magnetitt-soner som tynne band. Dette minner mye om det som ble observert i bh. S1 og $2. og kan indikere
en stratigrafisk tilsvarende posisjon. Fra 183 m er bergarten for det meste bandet gneis. noe som tvder pa at
eklogit/amfibolitt-formasjonen pa det n@rmestic er gjennomboret, selv om en ekstremt titan-rik sone (63.4%)
ved 190m (70 ¢m) kan tvde pa noc annct. Hullet bie avsluttet pa 193m. se forevrig mer omfattende kjerne-logg.
App.4 i vediegp 2,

Diskusjon vedr. resultater, konklusjon.

Resultatene fra S 3 viser rel. godt samsvar med resultatene fra re-analysering av Bh 8 (1955), som ogsa
giennomsctier Sordals-cklogitten ca. 500 m lenger @ Vanasjonen i rutil-gchalten i Bh. 8 er vist i fig. 7 i
rapport. vedlegg 2. mens en tilsv. analysc av bh. S3 enna ikke foreligger.

Faktum er imidlertid at totalt titan-innhold i eklogittence ved Serdal er rel. heyt, ca. 3-4% i
gjennomsnitt.

Forholdet metlom ilmenitt og rutil varicrer imidlertid myc. og dette har sammenheng med tildels omfatiende
retrogradering av eklogitten, noc som omvandicr rutil til ilmenitt og sck. magnetitt. | gjcnnomsnitt synes ca.
1/3 av TiO2-innholdet 4 foreligge som rutil. mens resterende 2/3 er ilmenitt.

Sordals-eklogitten svnes a besta av en ¢a. 200m tvkk "plate” som faller med 3040 mot S, Bredden ©-V er ca.
1 km. og basert pa helikopter-anomalicn som er svazrt tvdelig over dette omradet. kan utstrekningen mot syd
vre betvdelig. .

Forckomsten representerer dermed et betvdelig volum, men kvalitetn m.h.t. rutil/ilmeniti-innhold cr meget
varicrende. Div. alternativ vedr. muligheter ¢r newrmer omtalt i rapport. vedlegg 2.,

Arbetdet med oppfolging av nevnte helikopter-malinger vil fortsette i 1995, og det kan da trolig fastslas
nxrmere hvordan forckomstens utstrekning mot dvpet/svd forleper.

Nar det gjelder mer detaljere opplysninger om det arbeidet som er utfert. henvises til rapport med bilag,
Vedlepg 2.



D. Oppredningforsek - eklogitt/granat.
Det er i lopet av hesten/vinteren 1994/95 gjennomfert oppredningsforsek i batch-skala med en prove pa ca. 400

kg eklogitt. Hovedmalsettingen har vart a underseke muligheten for fremstilling av blasesand-produkt v.hj.a.
gravitativ separasjon av eklogitt.

Produktet skal ha kornsterrelser i omradet 0,2 - 1,5 mm, vare mest mulig fritt for finstoff (stev) og holde
mest mulig granat.

Tidligere forsek har vist at dette er praktisk mulig. men planen var na a fa detie gjennomfert som ct skala-
forsek hvor nedv. paramctere m.h.t. utvinning, tekniske data, produkt-kvalitet m.v. skullc dokumentcres

ngye for senere bruk i ekonomiske lennsomhets-kalkyler.

Fremstilling-metoden skulle som nevat vaere gravitativ sep. og planen var a giennomfore forsek med bade
vaskebord og spiral hver for scg. og cvent. | kombinasjon om det skulle visc scg interessant.

Det ble gjort cn avtale med Denver SALA vedr. den praktiske utforclscn av forsokenc. og dc har igjen delvis
samarbeidet med Minpro i Strassa. Utfort arbeid og resultater er nrmere omtalt i rapport. Vediegg 3.

Resultatet viser at der er fullt mulig 4 fremstille rel. gode granat-produkter med nevnte metoder.
vaskebord synes a gi detn mest selektive separasjon. mens spiral gir best utbvite av total pasetning.

Event. supplerende sep.forsok samt vurdering av lennsomhet m.v. vil det bli arbeidet videre med i 1995/96.

4. Referanser, vediegg.

Vedlegg 1: - Geologisk kart over Gjolanger-omradet med lokaliserte TiO2-anrikede omrader

- Mag anomalikant . Lauritzen 1993, Saurdal-Risaskardet,

- Grologisk detaij-kart Saurdal cklogitt-komplcks med resultat av stovprovetaking 1993
Vedlegg 2: Rapport A Korncliussen & al. March 1993 med bilag. App. 14
Vediegg 3: Opprednings-forsek med cklogitt - Denver SALA.

Vedlegg 4: Okonomisk oversiki vedr. arbeid med granat/rutil-prosickt Sunnfjord 1994.

Spjclkavik.. Juli 1995

Svein Parr
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Figures:

Fig 1: Sketch-map, Saurdal area.

Fig.2: NS vertical profile, Saurdal

Fig.3: SEM back-scattered electron image of massive magnetite-ilmenite ore

Fig.4: Average wt.% TiO,, FeO and MgO (x10) content in Saurdal ilmenite

Fig.5: SEM back-scattered electron image of rutile-ilmenite intergrowth.

Fig. 6: SEM back-scattered electron image of ilmenite with hematite exsolutions,
Saurdal eclogite.

Fig. 7. The variation of rutile, TiO; and magnetic susceptibility along Dh8,
Saurdal eclogite.

Appendix:

1. Analyses of Dh8 (1993)

2. Analyses of dnll-dust samples (1993)

3. Electron microprobe analyses of ilmenite (1994)

4. Core-loggs, Dh-S1 (Risaskardet), Dh-S2 (Risaskardet) and Dh-S3 (Saurdal quarry)
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1. Previous investigations

At the beginning of this century gabbroic rocks in the Dalsfjord region experienced prospecting and
small-scale mining for magnetite (Fig. 1) . The deposits, however, were found to be small and, due
to magnetite/ilmenite intergrowths, the magnetite concentrates generated had a fairly high and
unwanted Ti-content.

The company Rausand Gruber A/S, a mining company operating a vanadiferous magnetite-ilmenite
deposit near Kristiansund, carried out a drilling program for V-bearing magnetite at Saurdal in 1956.
Available information from this 1956-investigation have been compiled by Parr (1993).

In NGU's investigations of rutile-bearing eclogites in the region in 1978-79, the eclogite at the
northern side of the Saurdal magnetite-ilmenite ore-zone (called the Saurdal eclogite) was identified
as rutile-bearing, but not regarded as being of economic interest (Komeliussen, 1980).
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Five to six years ago a company started to quarry a white-mica rich eclogite variety at Saurdal for
block-stone. Due to cracks in the rock they had problems in taking out sufficiently large blocks and
mainly for this reason, the quarrying has now stopped.

Four sets of chip-samples of eclogite taken in the block-stone quarry in 1991 contained 2.81% rutile
on average. These samples were followed up in more detail by the DuPont/NGU project in 1992 by
X-MET analyses directly on the rock surface over the eclogite body (Garson, 1993), and the drill-
cores from Rausand Gruber's 1956-investigation were relogged at Lokken, including X-MET
analyses on the cores (Garson, 1993; Korneliussen, 1992). Drill hole 8 (Dh8) was then, in 1993,
analysed in 10m sections for rutile and major elements, and the same year 107 drill-dust samples
were taken to obtain additional information on the rutile distribution over the eclogite body. In
addition, a ground-magnetic survey over the Saurdal eclogite was carried out westwards to
investigate the continuation of the Saurdal rocks in this direction. A magnetic anomaly at Risaskardet
was investigated by two drill-holes in late automn 1994 and, as a part of the same dniling program, a
third hole was put down from the block-stone quarry at Saurdal The locations of these driltholes are
shown in Fig_ 2.

2. General geology

The geology of Saurdal and its surrounding areas is characterized by basic rocks that range from
coarse, practically undeformed gabbros with preserved pnmary minerals, through several variations
of sheared and metamorphosed gabbros, to eclogite. These basic rocks are frequently intruded by a
low-K tonalitic rock that is deformed together wath the metabasic rocks. Cuthbert (1985) has divided
this central part of the Gjolanger-Flekke area with its vanous basic and intrusive acidic rocks into
two units called the Flekke and the Gjelanger units respectively (Fig. 1). The area to the north
consists predominantly of paragneisses (Cuthbert's Vardeheia umt) and to the south predominatly of
orthogneisses (The Jostedal Complex).

Description of the major rock-types in the Saurdal area (modified from Cuthbert 198x):

Granitoid gneisses:

Tonalitic gneisses:

Amphibolites:

Crabbroic rocks:

Eclogites:

Chloritic schists:




The region experienced Caledonian high-pressure metamorphism in which miscellaneous basic rocks
were transformed into eclogite. However, the eclogitization process was inhomogeneous and large
volumes of gabbroic rocks were not at all or incompletely transformed into eclogite. In the
eclogitization process, magnetite and ilmenite broke down, with the iron substituting into garnet and
the titanium remaining to form rutile. Practically all variations of rutile/ilmenite ratios can be found.

It is generally accepted that deformation associated with fluid infiltration stimulates eclogitization if
the pressure 1s sufficiantly high (Austrheim, 1990). Gabbroic rocks in the Gjelanger area are often
eclogitized along distinct shear-zones, but gradual eclogitization of gabbroic bodies is also common
(see Cuthbert (1985) for a more detailed description of this phenomenon). All eclogites such as those
at Dresdal and Orkheia are deformed and folded together with the surrounding gneisses. The
eclogitic minerals seem to have crystallized under this deformation period. It is probable that
deformation and associated fluid infiltration 1s an important factor in the eclogitization of basic rocks
in the region.

Most eclogites in the region are retrograded. At Saurdal amphbolite facies retrogression 1s well
reflected in the alteration of omphacitic clinopyroxene to pale green symplectitic aggregates of
plagioclase and diopsidic clinopyroxene and hornblende. Rutile 1s normally not affected at the
beginning stage of this retrogression. During more extensive retrogression, 1.e. amphibolitization,
rutile begins to alter to ilmenite and secondary magnetite starts to form.

The most extensive retrogression is chloritization; this 1s accompanied by the breakdown of garnet
and hornblende, continuation of rutile alteration to ilmenite, and formation of more secondary
magnetite. The end-product of this retrogression is a magnetite-bearing chlonitic schist. Chlontization
tend to be extensive along E-W trending late shear-zones. Such shear-zones tend to show up on the
VLF helicopter geophysical map; one such lineament go through the Saurdal area.

3. Oxide mineralization types

Muagnetite-ilmenite ore in metagabbro

Magnetite-ilmenite cumulate layers and impregnations occur within the metagabbroic rocks. At
Saurdal such oxide enrichments were subject to small-scale mining for magnetite at the beginning of
this century. The ore occurs as irregular, less than one m-thick, closely spaced layers and lenses of
massive to semi-massive magnetite/ilmenite along the southern margin of the Saurdal eclogite body.

The nine drill-holes drilled in 1956 by Rausand Gruber, in total 1400 m, are available at NGU's core-
storage at Lekken. Eight of these drill-holes (Dhl to 8) are from four profiles approx. 150 m apart at
Saurdal, and one (Dh9) was drilled east of Solvik at the Gjolanger bay. The positions of these drill-
holes are shown in Fig. 2. The 1956-investigation did not identify any significant volumes of

magnetite-ilmenite ore. However, impregnations of Ti-oxides occur in eclogitic rocks on the northern
side of the Mt-1lm ore-zone.

The Saurdal magnetite contains from 0.14% to 0.75% V and from 0.12% to 2.37% Cr, based on
Rausand Gruber's analyses of magnetite concentrates made from the drill-cores (Geis 1979). Of
these holes Dh8 is the only one that gives a good (207m) section through rutile-mineralized eclogite.



Dh8 is directed northwards, cutting the eastern part of the Saurdal eclogite at depth. Dhl to 7 are
directed southwards (see Garson, 1993) and cut dm-thick zones of magnetite-ilmenite ore
surrounded by eclogite that has been variably altered.

Fig. 3: SEM back-scatlered electron image of massive magnetite-ilmenite ore from the old
Saurdal Fe-Ti mine (cf. Fig. 2). The magnetite contains numerous tiny exsolutions of an Al-
bearing mincral that is probably spinel (MgAl-0,) and ilmenite. Ilmenite and spinel are not
distinguishable on this picture,
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Fig, 4: Average wi,% Ti0;, FeO and MgQ (x10) content in ilmenite from the massive Fe-Ti
ore (cf. Fig. 3) and ilmenite from the Saurdal eclogite (cf. Fig.6), respectivelty. Analyscs by
electron microprobe. The complete analyses are given in Appendix x .

Rutile-ilmenite in eclogitized gabbro

Average rutile, TiO; and Fe,;0s content in 5 sample-sets from the Saurdal eclogite 1s given in Table
I. Comparatively high TiO,-values for the X-MET analyses directly on in-situ rock surface may
indicate that the oxides tend to stand out on the rock surface making them better exposed than the
silicates. X-MET analyses directly on the rock surface are probably not a reliable method for



collecting data when precise information on TiQ; content is needed. The X-MET analyses are,
however, fully satisfactory in the reconnaisance stage at rutile investigations. Based on these results
the TiO;-content in the Saurdal eclogite is 3-4% with a highly variable rutile/ilmenite-ratio.

Table |- Average content of rutile, TiCh and Fe;(O; in different sample sets from the Saurdal
eclogite. (1) Chip-samples from the block-stone quarry (Korneliussen 1994). (2) Field
X-MET analyses directly on the rock surface (Garson, 1993). (3) X-MET analyses
directly on Dh8-core (Korneliussen 1993). (4) Laboratory analyses of 10 m-sections of
Dh8 (Korneliussen, 1994). (5) Drill-dust samples (Korneliussen 1994).

Sample set 1 2 3 4 5

TiO2 332 478 428 304 358
Fe203 17.21 18,51 18,63 20,79 20,18
Rutile 2.81 1,18 140
Ilmenite 1.02 .72 436
Rutile vs. Ti0> | 85 % 39% 39%

The amount of titanium present as rutile is very variable. The rutile content tends to be highest
in low-magnetic samples with low- to intermediate iron content (approx. 20% Fe,Q;, Fig.21c in
Kormneliussen, 1994). Iron-rich samples contain less rutile and more ilmenite, and they are more
magnetic; they tend to contain magnetite as relics after the original oxide assemblage, or contain
secondary magnetite formed during the chloritization process. Large samples, such as the 10-m
sections of Dh8 and the drill-dust samples, may contain both types of magnetite.

Fig. 5: SEM back-scattered electron image of rutile-ilmenite intergrowth {left) in eclogite and secondary

magnetite formed during retrogression of the eclogite (right). Both pichtures are from sample K663.78, Saurdal
cclogite.



Fig. 6: SEM back-scattered electron image of ilmenite with hematite exsolutions, Saurdal eclogite.
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Magnetite - ilmenite in chloritic schists

The most extensive retrogression of eclogite is chloritization; this 1s accompanied by the breakdown
of garet and hornblende, rutile alteration to ilmenite, and formation of secondary magnetite. The
end-product of this retrogression is a magnetite-bearing chlonitic schist. Occasionally the magnetite-
content reaches 20-30%; such magnetite mineralizations were subject to some prospecting activities
at the beginning of this century, but the deposits were not of sufficiant size for mining. Relics of
garnet-amphibolite are commonly found within the chloritic schists.

4. Geophysical results

On the significance of magnetism

Two strongly magnetic rock-types are known from the Saurdal-Gjelanger area:
(1) Primary magmatic magnetite-ilmenite cumulate horizons only modestly affected by the
eclogitization process.
(2) Magnetite-bearing chloritized zones that have been formed by extensive greenschist
Some of the dnill-dust samples from the Saurdal eclogite contain one or both these types of
highly retrogression of eclogite or other basic rocks.
magnetic rocks (Table 2). The rutile content in the drill-dust samples tends to be highest at low to
moderate magnetic susceptibility levels. The susceptibility interval 0.100-1.00 is an exception to this
general rule in that it shows a high rutile content. The TiO,-content tends to increase with magnetic
susceptibility (Table 2) indicating a significant component of primary magnetite-ilmenite in the most
magnetic parts of the Saurdal eclogite. These data show that rutile in the Saurdal geologic situation is
in some way associated with highly-magnetic rocks, but there is no direct linear correlation benvecn
rutile content and magnetic susceptibility (see Fig. 21 in Komeliussen, 1994).
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Table 2: Average rutile, TiO,, Fe; Oy (total; XRF-anal.) and magpetic susceptibility (81 units) in intervals of
increasing magnetic susceptibility, drill-dust samples from the Saurdal eclogite (Korneliussen 1994).

Magn.suse. Rutile Rutile Ti0, Fe 0 n
intervals TiOs

<0.001 1,89 86% 2,20 16,22 10
0.001-0.002 1,74 60% 2,89 17,46 33
0.002-0.003 1,53 55% 2,76 17,55 17
0.003-0.005 1,08 25% 4,34 21,68 8
0.005-0.01¢ 1,37 32% 4,26 20,84 11
.010-0.020 0,96 27% 3,55 20,47 7
0.620-0.100 041 9% 4,60 25,10 14
0.100-1.000 2,27 27% 8,32 36,04 5

Fig. 8 gives average magnetic susceptibilities of eclogite, tonalitic gneiss, magnetite-bearing chloritic
schists (completely chlontized basic rocks) and semi-massive magnetite-ilmenite ore from the old
Saurdal Fe-Ti mine. High magnetism is pnimanly an indication of pnmary magmatic magnetite-
ilmenite cumulate horizons, At Saurdal such rocks are eclogitized, variably rutile-bearing, and with the
primary magnetite-ilmenite mineralizations partly preserved. Additional magnetism 1s caused by
secondary magnetite formed during retrogression of the eclogite.

Accarding 1o these observations magnetism may be a good taol in order 1o localize bodies of the
Saurdal type. but is probably less useful in the detailed scale.

Based on these relationships, it is reasonable to assume that the major source of the large magnetic
anomaly at Saurdal which shows up on the helicopter magnetic map, 1s a rock type similar to those
sampled by the drill-dust sampling program and with magnetic susceptibility values as shown in Table
2,
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Fig. §: Average magnetic susceptibility for eclogite, tonahitic gneiss, chloritic schist and semi-massive
magnetite-ilmenite ore, Saurdal area. The complete measurements are given in Appendix x.

The ground-magnetic survey

A series of ground-magnetic profiles (Launitzen, 1993) over the Saurdal eclogite and farther
westwards were made in 1993 in order to foliow the westward continuation of the Saurdal rocks and
identify new rutile-bearing occurrences. It was considered possible that the rutile-bearing eclogite at
Saurdal has a diagnostic magnetic signature which, if found elsewhere in the surroundings, could lead
to new discoveries of rutile-bearing rocks.

The Saurdal rocks were found to show very variable magnetic signatures (Lauritgen, 1993), that are
characteristic features. A similar area of vaniable magnetic signatures was identified approx. 1 km west
of Saurdal. This western area is significantly covered by vegetation. One small hill within the areais
found to contain rocks similar to the Saurdal eclogite; one small adit from the prospecting period at the
beginning of this century shows that the prospectors were aware that this area could be a continuation
of the Saurdal rocks, Two diamond drill-holes (Dh S1 and Dh S2) were put down in Desember 1994
to obtain information sufficiant to make an economic evaluation of the situation with respect to rutile.
As shown by the core-logs (Appendix4) these anomalies are primarily caused by magnetite-bearing
chloritized basic rocks including eclogite. The eclogite present (approx 40m core length in Dh S2) 1s of
Saurdal type with XMET Ti0;-values in the range 3-4%. Based on these cores the Risaskardet
magnetic anomalies do not indicate rutile-ore of economic interest.

Helicopter survey 1994

Magnetic susceptibility and radiometric measurements in the Saurdal area and elsewhere (measured
on the ground; see ENV no. 2-5) showed contrasting magnetic and radiometric signatures between
eclogite and other rock-types, and indicated that a helicopter geophysical survey could be a good tool
in the continued rutile/eclogite exploration. A test helicopter-geophysical program were then carried
out in late autumn 1994. Since the area that was flown contains known eclogites of different types,
such as Saurdal and Orkhea (see Fig. 1), this survey should demonstrate 1f this method is convenient
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for rutile/eclogite prospecting, A good evaluation of the results cannot , however, be done until follow-
up work on the ground have been completed during the summer 1995.

Table 3: Magnetic susceptibility of rock-tvpes in the area covered by the helicopter geophysical survey.

Rock Magn. susc, Comments
{SI-units)
Granitoid gneisses 0.001 - 0,010 Micellaneous felsic gneisses varying from dioritic to granitic
in composition.
Tonalitic gneisses 0.001-0010 A characteristic low-K gneiss of tonalitic composition that

Metabasite
Metagabbro [
Metagabbro 1

Eclogite

Retrograded
eclogite 1

Retrograded
cclogite 11
Chiloritic schist

Fe-Ti ore

0,001 - 0,005

0.001-0.010

0.010 - 0,050

0.001 - 0,002

0.004 - 0.010

0.010 - 0050

0.050 - 0,200

0.200 - 0.600

commonly occurs associated with eclogites in the Fordefjord
and Dalsfiord regions.

Amphibolitic rock with low Fe-Ti content that occurs in the
Dalsfjord region in large quantities. 1t is usually low-magnetic.
Normal metagabbro with some magnetite and ilmenite

(< 1% oxides).

Metagabbro enriched in magnetite - ilmenite (1-5% oxides).

Magnetism mainly due to garnet and some ilmenite. Fe-rich
eclogites (usually also Ti-rich) that are garnet-rich, commonly
contain 1-3% ilmenite. and are more magnetic than

the Fe-Ti poor eclogites.

Slightly retrograded cclogite with secondary magnetite mainly
along cracks with some ilmenite (<1% oxides). Fe-Ti rich
cclogites tend to have more secondary magnetite as a result of
retrogression than Fe-Ti poor varietics.

Significant amonts of secondary magnetite dust in chloritized
parts of the eclogite (1-5% oxides).

End-product of eclogite alteration with only relics of eclogite
(or other basi¢ rock) present. The magnetite content is 5-20%.
Strong impregnations 10 semi-massive magnetite - ilmenite ore
(magmatic) in metagabbro or such mineralizations within
eclogite but only modestly affected by the eclogitization process.




14

6. Discussion of ore potensial
Estimations of ore potential must consider the following factors:

(1) The Ti0,-content of the Saurdal eclogite is generally in the range 3-4% (cf. Table 1).
Approximately 1/3 of the TiO; occurs in rutile and 2/3 in ilmenite, though the rutile/ilmenite ratio is
very variable in different parts of the eclogite.

(2) The Saurdal eclogite, as observed in the eclogite hill at the Saurdal farm, may represent a thick
sheet or lens, intemally folded, dipping 30-40° southwards (see Fig. 2). A dnll-hole from the block-
stone quarry drilled in January 1995 (DhS3;Fig. 2) gives an eclogite thickness of 190m before passing
into gneiss. This observed eclogite is, as shown by the helicopter-magnetics, at the northern margin of
an approx. | km’-large magnetic anomaly (see also Fig. 2). Thus, the horizontal projection of the
eclogite body can be regarded as defined by this magnetic anomaly. and its thickness might be
considerable.

(3) Rutile tends to alter to ilmenite during retrograde alteration of the eclogite. This is distinct under the
greenschist facies chloritization process which tends to occur along shear-zones where water-rich
fluids have had access. At Saurdal the most intense retrogression, in the form of chlontization, can be
observed along the E-W trending valley at the southern margin of the Saurdal eclogite hill (Fig. 2);
chloritization is also distinct in certain parts of the 83 dnll-hole (see the core-log in Appendix 1). This
chloritization zone falls together with an E-W trending lineament showing up on the VLF helicopter-
geophysical map (see Fig. 2a,b). That means that the fairly low rutile/ilmenite-ratio found in parts of
the Saurdal eclogite is due to retrogression induced by fluids mainly along this lineament and,
consequently, eclogite well outside this lineament might have a higher rutile ilmenite ratio.

(4) The original gabbro had cumulate accumulations of magnetite-ilmenite. During eclogitization
magnetite generally decomposes, with the iron going into garnet. However, at the eclogitization of the
Saurdal rocks, parts of the massive/semimassive Fe-Ti oxides survived eclogitization; these are now
represented by magnetite-ilmenite bands and lenses in eclogite, Those parts of the eclogite containing
such mineralizations will have a low rutile/ilmenite ratio, and the magnetic susceptibility will be very

high. This mineralization type is probably the major source of the Saurdal helicopter-magnetic
anomaly.

The available information is insufficiant to give a reliable estimate of the ore resource situation, but
speculative estimations can be made

An optimistic estimate: Assuming (a) The major part of the Saurdal has not been severely retrograded
and that the main source of the helicopter-magnetic anomaly is bands and lenses of primary Fe-Ti
oxides that have survived the eclogitization in the area. In this case the eclogite might have a low
rutile/ilmenite ratio within these bands but a high rutile/ilmenite ratio away from the bands. (b) The
average TiQ»-content is around 4% of which 2/3 is rutile (i.e. 3 % runle). Locally the rutile grade can
be much higher. (c) The average thickness of the eclogite is 200m. In this case the Saurdal eclogite
deposit contains 600 mill. tons averaging 3% rutile.



15

Pessimistic estimate alternative I: The main source of the helicopter-magnetic anomaly is secondary
magnetite in chlontized basic rocks with only small amounts of associated rutile-bearing eclogite. Then
the overall rutile/ilmenite ratio will be very low, and, consequently, the deposit will have no economic
interest.

Pessimistic estimate alternative 2: The major source of the magnetic anomaly 1s primary magmatic
oxides that have not only survived eclogitization but the gabbro itself is not at all or 1s uncompletely
eclogitized; the overall rutile/ilmenite ratio will then be low.

Pessimistic estimate alternative 3: The major source of the magnetic anomaly is primary magmatic
oxides within strongly chloritized eclogite, and the overall rutile content is very low.

An intermediate (realistic?) estimate: Most probably the source of the magnetic anomaly 1s a
combination of primary Fe-Ti oxides and some secondary magnetite formed during retrogression of
eclogite similar to what is observed at the Saurdal farm and in the drill-cores which all are within or
very close to the intersection of the VLF-lineament and the helicopter-magnetic anomaly. In this
estimate the deposit size would be 300-400 mill. tons of eclogite similar to the Saurdal eclogite hill
averaging approx. 2 % rutile + 2-3% TiO; as ilmenite. Parts of the deposit will have 3-4% rutile.

7. Conclusion

The Saurdal eclogite occurs within the northern part of a significant helicopter-magnetic anomaly, The
source of this magnetic anomaly is presumably a combination of primary magnetite-ilmenite in
eclogitized gabbro (probably the main magnetic source) and secondary magnetite formed during
retrogression of the mafic rocks. The Saurdal area could contain some hundred miilion tons of eclogite
with 3-4% TiQ; of which approx. 2% TiO;oceur as rutile. There is a good chance that parts of this
eclogite volume contains more than 2% rutile.

C o?tinued investigations: The next step in the rutile exploration is to make a detailed geologic follow-
up;‘*the the helicopter geophysical results on the ground in order to come up with a reasonably good
explanation of the geophysical results, and point out potential locations for rutile-bearing eclogites.

This can be done in May-June 1995, Then a good evaluation of the area can be done in July/August
1995.

8. References
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Saurdal 1993

Drill-dust samples (NGU's sampling method)

ICP HCl-soluble anatyses at NGU (Rutile procedure)

X-MET analysed by R.McLimans and M.Garson (directly on drill-dust in the ficld)
X-MET analyses by S.Parr (milled drill-dust samples)

X-MET analyses on

__ pulverized samples |

(H-(2)

First X-MET anal,

on drill-dust

ICP-analyses (HC-soluble)

2)

(1) RUTILE Rel.% Ti()2 RUTILE Si02 ARO3 Fe203 Ti02 MgO Ca0 Na20 K20 MnO P205

TiO2 Fe2()3 CaQ) calc, Rutile calc. sol. sol, sol. sol, sol. sol. sol. sol. sol. sol.

1 274 2251 4,72 0.55 20% 2.58 0.39 1.21 883 14.02 2.19 732 1.85 0.59 0.18 0.09 0.11
2 2.10 1962 7.17 0.81 39% 1.97 0.68 1.53 6.36 8.83 1.29 4.23 2.07 0.65 0.14 0.07 0.18
3 348 2011 11.39 099 28% 3.28 0.79 0.79 3.06 1.76 2.49 1.08 1.76 0.25 0.12 0.08 0.11
4 360 2066 1225 0.62 17% 3.39 041 0.49 2.70 8.60 2.98 0.92 1.69 0.15 0.12 0.08 0.11
5 3.03 1884 11.18 0.09 3% 295 0.01 0.30 3.0 10.54 2.94 1.49 1.90 0.25 0.12 0.12 0.11
6 544 2458 1009 0.38 T% 4,39 -0.67 0.18 294  16.45 5.06 1.08 1.61 0.19 0.12 0.10 0,11
7 571 2447 9.99 0.31 5% 3.52 -1.88 0.15 246 18.55 5.40 098 1.33 0.17 0.12 0.09 0.11
8 238 1390 10.24 2.01 84% 221 1.84 0.41 4.00 4.87 0.37 1.08 1.98 0.25 0.26 0.06 0.20
9 456 2177 1192 -0.30 -T% 3.48 -1.38 0.22 248 12.60 4.86 0.97 1.53 0.16 0.12 0.09 0.15
10 475 21.54 8.04 3.04 64% 4.66 2.95 0.90 4.69 8.78 1.71 1.70 1.67 0.23 0.16 0.08 0.17
11 386 2010 1053 2.33 60% 4.21 2.68 0.97 4,25 7.88 1.53 1.26 1.98 0.24 0.12 0.09 0.11
12 164 1505 1.76 1.50 91% 1.57 1.43 0.12 3.87 496 0.14 1.42 1.54 0.25 0.20 0.06 0.21
13 463 18.70 9.80 4.44 96% 3.96 3.77 041 3.39 5.17 0.19 (.99 1.71 0.21 0.12 0.07 0.17
i4 193 1965 11.11 1.80 93% 1.90 1.77 0.83 4.26 6.04 0.13 1.14 229 0.32 0.12 0.07 0.29
15 509 2297 9.72 -0.04 -1% 4.81 -0.32 0.12 322 1370 5.13 1.44 1.72 0.31 0.16 0.10 0.13
16 499 22728 9.77 1.01 20% 4.80 0.82 0.33 339 1132 398 1.14 1.54 0.16 0.12 0.09 0.11
17 1.29 1226 9.03 L.I1 86% 113 0.95 0.25 6.30 5.17 0.18 1.84 2.35 0.54 0.12 0.06 0.19
18 1.04 1283 8.01 093 89% 1.02 091 0.31 6.24 5.57 0.11 2.15 217 0.44 0.27 0.07 .14
19 092 1294 1.70 0.88 96% 0.81 0.77 0.49 4.67 4.38 0.04 1.81 2.10 0.41 0.12 0.06 0.24
20 510 2040 1051 0.25 5% 4.77 -0.08 0.03 2,67 11.75 4.85 1.11 1.51 0.15 0.12 0.09 0.1
21 266 1989 1071 2.44 92% 3.21 2.99 0.76 491 7.40 0.22 1.48 2.58 0.32 0.12 0.09 0.32
22 6.26 2528 8.54 0.87 14% 5.58 0.19 042 367 1620 5.39 1.11 1.77 0.18 0.12 0.11 0.15
23 518 1557 11.718 4.58 88% 442 3.82 0.34 3.90 5.94 0.60 1.18 in 0.35 0.12 0.08 1.44
24 637 2379 8.70 0.61 10% 549 027 0.1 3.06 1575 5.76 1.21 1.54 0.18 0.12 0.10 0.13
25 634 24.57 9.64 0.20 3% 587 0.27 0.25 3,10 16.38 6.14 1.34 1.59 0.20 0.12 0.09 6.13
26 493 2233 1008 3.64 14% 533 4.04 0.70 4.05 8.43 1.29 1.17 2.23 0.09 0.12 0.09 0.11
21 J.60 1684 10.52 3.39 94% 3.59 338 0.81 4.27 6.01 0.21 1.20 1.87 0.18 0.12 0.08 0.11

/Z-mz—;/)

v

X



28
29
30
31
32
33
34
35
36
37
38
39
40
41
12
43
44
a5
16
47
48
49
50
51
52
53
54
55
56
57
58
59

61
62
63
65
67
69

70
71

4.26
3.78
4.07
3
2,55
.10
2.18
4.79
4.42
291
8.63
4.13
192
KN E)
2.48
3.21
514
574
4.38
4.00
8l
4.54
309
378
4.11
3.79
534
6.53
4.03
2.62
17.56
5.84
1.25
4.95
3.00
235
2.1}
292
3.20
1.48
0.84
2.12
0.44
1.71

20.53
18.37
22.07
18.61
16.64
1647
14.44
25.22
16.77
18.62
30.46
22,18
20.05
19.42
17.09
20.60
2431
24.40
22.29
21.68
23N
22.69
18.82
19.60
21.39
24.86
24 84
26.71
21.51
17.55
42.67
2798
1211
195.89
18.29
1693
18.31
16.29
20.07
1697

B.25
14.77
12.29
15.75

11.62
1117
11.07
12.40
13.54
7.65
1.86
6.18
11.60
11.21
9.57
1131
10.09
13.13
13.97
12.18
9.96
10.47
11.66
117
7.70
11.55
10.79
10.35
8.60
9.15
6.90
6.92
8.30
7.23
3in
10.55
10.45
8.02
6.38
14.23
8.10
1150
7.24
7.81
8.14
11.42
8.46
845

-0.11
283
-0.19
-0.10
-0.38
1.95
193
0.25
2.89
2,48
0.46
-0.16
1.76
-0.02
2.02
0.19
0.28
-0.09
0.87
1.53
0.11
0.74
2.52
3.40
2.1
0.23
.37
1.38
0.54
2.17
4.39
@.25
0.99
4.38
1.93
-0.06
1.51
1.21
0.77
1.21
0.68
1.98
0.26
1.65

-3%
75%
-5%
-3%
-15%
93%
89%
5%
65%
85%
5%
-4%
92%
-1%
81%
6%
5%
-2%
20%
38%
3%
16%
32%
90%
67%
A%
44%
21%
13%
83%
25%
4%
9%
88%
64%
-3%
1%
41%
24%
82%
81%
93%
59%
97%

4.17
443
382
2.82
2.55
2.23
2.05
4.68
4.26
3.06
7.54
3.37
220
249
249
3.47
4.88
4.67
4.46
3.56
3.36
4.32
3.39
3.90
4.26
5.32
4.92
6.17
347
2.24
17.68
5.84
1.31
4.25
334
2.10
2.24
4.22
3.41
1.27
L15
2.65
0.36
1.82

-0.20

348

044
-0.45
038

2.08
1.80
0.14
273
263

-0.63
-0.92

2.4

-0.67

203
0.45
0.02

-1.16

0.95
1.09

-0.34

0.52
282
352
292

-0.24

1.95
1.02

-0.02

1.79
451
0.25
1.05
1.68
227

-0.31

1.62
2,51
0.98
1.00
0.99
251
0.18
176

0.20
0.28
0.02
0.02
0.02
0.90
0.62
0.62
0.02
0.33
0.02
0.02
2.02
0.26
0.59
0.36
0.02
0.09
0.30
0.02
0.17
0.24
0.44
0.75
0.67
0.12
1.42
0.33
0.21
0.23
0.21
12.11
4.36
1.52
0.73
0.02
1.45
.02
0.02
0.26
0.02
0.48
0.02
0.45

3.31
3.52
2.44
2.85
1.61
6.15
4.85
9.14
3.22
4.62
245
2.30
5.94
242
343
343
333
2.69
3.85
7.80
4.18
343
3.79
3.74
4.84
342
6.60
6.45
4.59
6.10
6.39
4172
5.03
541
358
1.50
6.30
2.24
7.92
3.76
4.11
371
5.13
3.53

11.
6.
16.18
B.28
7.16
6.46
5.75
22.52
6.99
6.75
31.52
16.72
7.87
B.75
4.97
10.76
17.36
20.69
13.31
14.73
14.68
14.05
7.14
6.27
B.86
16.71
13.05
19.09
12.27
7.44
50.08
14.70
4.31
8.54
7.05
6.59
1.719
5.55
13.40
4.97
331
4.18
4.66
4.06

4.37
0.95
4.26
3.27
293
0.15
0.25
4.54
1.53
0.43
8.17
4.29
.16
ale
0.46
3.02
4.86
5.83
3.51
247
37
3.80
.57
0.38
1.34
5.56
297
5.15
3.49
0.45
13.17
5.59
0.26
0.57
1.07
241
0.62
1.71
243
0.27
0.16
0.14
0.18
0.06

1.24
1.10
0.92
1.08
096
1.80
1.29
546
1.55
1.51

201

1.73
1.47
1.02
1.02
1.37
1.46
1.73
1.50
385
2.38
1.61

111

1.04
1.78
213
229
3.01
2.05
2.44
291
0.87
1.38
242
192
1.49
1.71
1.83
4.60
1.52
1.20
1.07
1.90
1.13

1.67
1.88
1.26
1.72
1.22
2.18
1.89
3
2.06
2.51
1.38
1.94
2.61
1.86
2.30
2.13
1.61
1.89
246
284
1.74
2.00
1.88
1.74
223
2.65
2.46
2.68
2.06
2.48
1.24
3.62
2.63
2.0t
1.46
7.86
2.46
212
3.4
1.61
1.65
215
213
1.59

0.16
0.20
0.10
0.15
0.10
(.52
0.42
0.77
0.30
0.32
0.15
0.22
0.15
0.13
0.19
0.22
0.16
0.31
0.30
0.80
0.32
023
0.24
0.22
0.45
0.56
0.53
0.58
0.40
0.97
0.18
(.25
0.88
0.41
0.63
0.44
0.74
0.44
0.91
0.31
0.61
0.24
0.43
0.18

0.16
0.12
0.12
0.12
0.12
0.12
.21
0.28
0.12
0.12
0.12
0.12
0.20
0.12
0.12
0.12
0.12
0.20
0.12
0.14
0.12
0.21
.37
0.12
0.22
0.30
0.20
0.42
G.12
0.13
0.17
0.12
0.12
0.22
0.21
0.16
0.12
0.15
0.46
0.12
0.12
0.21
0.18
0.12

0.l o3

0.08
0.10
.09
0.09
0.06
0.06
0.19
0.09
0.09
0.12
0.11
0.08
0.09
0.07
0.10
0.17
0.12
0.11
0.13
G.11
0.12
0.13
0.06
0.07
0.13
0.08
0.12
0.11
0.07
0.18
0.17
0.05
0.08
0.04
0.09
0.07
0.05
0.11
0.06
0.03
0.07
6.06
0.05

0.20
0.15
0.19
0.11
0.18
0.17
0.14
0.13
0.26
0.11

0.18
0.14
0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11

0.11
0.11

0.11

011

0.35
0.11
0.11
0.11
0.23
0.11
1.39
0.38
0.14
0.13
5.39
0.16
0.25
0.11
0.15
0.12
0.19
0.22
0.11



72
3
74
15
16
71
8
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
48
99
1060
101
102
103
104
105
106
107

Av.

1.20
L18
0.83
1.58
1.24
0.93
343
7.04
4.06
1.64
1.27
2.61
4.36
3.00
3.27
2.41
2.51
2.35
4.53
4.20
295
5.27
7.02
5.26
1.35
3.58
1.86
5.14
4.10
1.78
1.42
1.91
1.84
.55
1.46
1.93

3.58

12.57
12.08
11.74
14.65
12.39
11.56
17.58
2288
17.30
11.69
i3.62
16.53
18.83
18.70
19.92
17.29
17.19
17.22
22.19
21.37
20.15
21.75
33.82
28.88
13.82
26.38
18.68
3499
34.88
33.85
27.99
30.1
19.39
24.79
i6.29
15.84

20.18

Addiouonal sample no

108

3.4

2041

8.47
7.30
B.39
B33
8.54
7.97
16.74
11.16
10.02
B.47
B.12
11.88
8.08
10.60
10.46
11.41
9.28
8.54
9.36
10.26
8.25
B.67
1.89
597
7.62
7.13
11.60
0.00
0.00
0.00
1.24
1.26
10.23
7.38
7.14
8.20

8.98

108:

10.54

L13
1.12
0.80
1.54
1.19
0.85
322
2.53
3.35
1.52
.17
221
4.17
0.35
2.23
1.48
2.34
0.88
232
0.69
1.28
4.46
1.46
0.50
L10
0.29
1.57
1.40
1.28
2.80
0.56
0.60
0.14
0.44
1.28
1.28

1.40

1.04

27% l

94%, 1.00
95% 1.19
96% 0.63
98% 1.97
96% 1.23
91% 0.93
94% 3.83
36% 1.52
92% 4.58
93% 1.32
92% 1.21
85% 482
6% 2,34
12% 2.89
68% 4.11
61% 2.80
83% 2.77
37% 2.35
51% 4.81
16% 4.28
43% 317
85% 6.00
21% 7.98
10% 5.19
B1% 1.35

8% 2.716
84% 1.97
27% 6.01
31% 4.29
36% 7.10
39% 1.15
31% 1.37

8% 1.98
17% 2.40
88% 1.18
66% 2.05
39% | 349

T Average rutile (%)

093
1.13
0.60
1.93
1.18
0.85
3.62
3.01
4.27
1.20
1.11
4.42
2,15
0.24
3.07
1.96
2.30
0.88
2.60
0.m
1.50
5.19
242
(.43
L.10

-0.53

1.68
227
1.47
212
0.29
0.06
0.28
0.29
1.00
1.40

1.31

0.33
0.27
0.35
0.35
0.35
0.02
1.13
0.34
0.76
0.16
0.16
0.19
0.95
0.13
0.92
0.47
0.44
0.02
0.71
0.33
0.29
111
0.02
0.02
0.19
0.02
1.45
1.21
0.18
0.02
0.85
1.32
1.36
0.87
1.12
0.23

0.66

0.67

3.86
368
3.18
3.64
4.15
441
4.52
2.60
4.17
3.25
309
3.03
4.62
2.67
3.86
333
5.20
6.51
4.59
397
6,22
5.07
7.09
6.73
4.64
5.56
5.51
1.84
234
5.01
3.27
2.61
4.30
791
525
6.95

4.28

4.19

3. 0.07
3. 0.06
2.91 0.03
373 0.04
4,11 0.05
3.85 0.08
6.08 0.21
12.49 4.51
572 0.31
335 0.12
4.01 0.10
4.56 0.40
6.57 0.19
9.14 2.65
8.02 1.04
6.68 0.93
6.93 0.47
8.38 1.47
10.57 2.21
1108 3.51
10.62 L.67
8.13 0.81
34.15 5.56
26.61 4.76
5.39 0.25
26.04 3.29
7.56 0.29
32.15 Kir L)
35.25 2.82
38.90 4.98
22.01 0.86
27.64 1.31
8.61 1.70
13.71 2.11
6.78 0.18
B.74 0.65
126
11.23 .74

117
1.12
1.10
1.26
1.26
1.61
1.22
0.87
1.02
0.88
1.08
0.79
1.16
1.13
1.43
1.08
2.39
3.59
1.39
1.42
2.59
1.46
8.99
6.62
1.90
8.06
1.77
11.18
16.87
9.53
12.51
16.51
1.22
4.76
2,17
3.15

243

1.62

1.66
1.56
1.47
1.66
1.79
1.69
2.08
1.33
2.05
1.81
1.28
219
1.92
1.64
2.49
2.09
3.76
2.93
2.39
2.14
293
221
0.24
245
2.24
0.48
3.26
0.21
0.20
0.07
0.45
0.40
2.16
335
1.88
3.12

2.01

2.05

0.28
0.31
0.25
0.23
0.31
0.60
0.26
0.09
0.18
0.30
0.16
0.16
0.16
0.18
0.32
0.22
0.90
(.81
(.29
0.23
0.53
0.26
0.04
047
0.68
0.05
0.32
0.03
0.04
0.02
0.03
0.03
0.26
0.59
0.85
0.71

0.33

0.29

.39
0.12
0.12
0.20
021
0.12
0.26
0.12
0.12
0.37
0.24
0.12
0.12
0.l
0.12
0.12
G.31
0.12
0.12
0.28
0.53
0.25
0.12
0.24
0.12
0.32
0.12
0.22
0.29
0.12
0.12
0.15
0.i2
0.25
0.20
0.12

0.17

036

0ol 012

0.04
0.04
0.04
0.05
0.04
0.07
0.09
0.07
0.05
0.05
0.06
0.07
0.10
0.11
0.12
0.09
0.09
0.10
0.13
0.11
0.09
0.12
0.19
0.06
0.14
0.14
0.12
0.28
0.22
0.15
0.22
0.15
0.16
0.07
0.08

0.09

0.10

0.11
0.15
0.16
0.15
0.11
0.11
0.12
0.11
0.41
0.13
0.18
0.22
0.12
0.19
0.11
1.02
0.18
0.19
0.11
0.44
0.11
0.11
0.18
0.21
0.11
0.62
0.13
0.14
0.12
037
0.26
0.38
0.11
0.12
0.30

0.25

0.11
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EMP back-scatter images and
ilmenite analyses, Saurdal.

100
EMP-analyses, Saurdal
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Average TiO2, FeO and MgO in ilmenite from Saurdal.
Normalized analytical values.

Confidentiality: 5 years Unofficial report to DuPont By: A. Korneliussen, NGU
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Point/areal
Sample Anal. no.  Mineral analyses TiO2 FeQO Ca0 MgO Al203 Sum
K221g.94 2 Nmenite Pointanal. 49.57 4467 000 1.61 0.01 95.86
K221g.94 3 Iimenite Point anal. 49.26 4392 000 191 0.02 95.11
K221g.94 4 Iimenite Point anal. 4852 43.09 0.00 1.91 0.02 93.54
K221g.94 5 Iimenite Point anal. 4995 4393 0.00 194 0.01 95.83
K221g.94 8 Hmenite Point anal. 50.14 4550 000 132 0.03 96.99
K221£.94 11 Hmenite Point anal. 4991 4404 001 1.43 0.00 95.39
- K221£94 12 Hmenite Point anal. 5027 43.82 000 175 0.00 95.84
Average K221g f.94 ilmenite: 4825 4550 000 152 0.02 9528
K221e.94 15 [Imenite 0.005mm2 3840 5501 0.00 027 003 93.71
K221e.94 17 Ilmenite 0.0001 mm2 43.20 5209 0.00 0.62 0.00 95.91
K221e.94 18 Nimenite 0.005mm2 3124 5982 000 039 005 91.50
. K221e.94 19 Nlmenite 0001l mm2 3329 59.11 0.00 048 0.02 9290
K221e.94 20 Ilmenite 0.001 mm2 30.25 5251 000 037 008 83.21
K221e.94 21 Omenite 0.005mm2 3225 5779 0.00 047 001 90.52
K221e.94 22 Nlmenite 0005 mm2 3427 5436 001 050 0.05 89.19
K221e94 23 Ilmenite 0.005mm2 33.53 5861 0.03 049 0.01 92.67
K221e.94 24 Ilmenite 0.005mm2 3420 5597 001 046 0.00 90.64
Average K221e.94 ilmenite: 3451 5614 0.01 045 0.03 91.14
Normalized values
Sample Anal.  Min. Point/areal Tjn3 Fe) Ca0 MgO AI203 Sum
analyses
K221g.94 2 Imenite pointanal. 51.71 4660 000 1.68 0.1 100.00
K221g.94 3 [imenite pointanal. 5179 46.18 000 201 0.02 100.00
K221g.94 4 Iimenite pointanal. 5187 4607 000 204 002 100.00
K221g.94 5 Imenite pointanal. 52.12 4584 000 202 0.01 100.00
. K221g.94 8 Ilmenite pointanal. 51.70 4691 0.00 136 0.03 100.00
K221£.94 11 [menite pointanal. 52.32 46.17 001 1.50  0.00 100.00
K221f.94 12 Iimenite pointanal. 5245 4572 0.00 1.83  0.00 100.00
Average K221g £.94 ilmenite: 5062 4777 0.00 159 0.02 160.00
K221e.94 15 Nimenite 0.005mm2 4098 5870 0.00 029 003 100.00
K221e.94 17 Nimenite 0.0001 mm2 45.04 5431 000 065 0.00 100.00
K221e.94 18 Ilmenite 0.005mm2 34.14 6538 000 043 005 100.00
K221e.94 19 Imenite 0.00l mm2 35.83 6363 000 052 0.02 100.00
K221e.94 20 Nmenite 0.001 mm2 36.35 63.11 0.00 044 0.10 100.00
K221e.94 21 Iimenite 0.005mm2 35.63 6384 000 052 001 100.00
K221e.94 22 Imenite 0.005mm2 3842 6095 001 056 006 100.00
K221e.94 23 Dimenite 0.005mm2 36.18 6325 003 053 001 100.00
K221e.94 24 Iimenite 0.005mm2 37.73 61.75 001 051 0.00 100.00
Average K221e.94 ilmenite: 3781 6166 001 049 0.03 100.00

Confidentiality: 5 years Unofficial report to DuPont By: A, Komneliussen, NGU
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SAURDAL. EMP back-scatter image of ilmenite (dark grey)
with hematite exsolutions (light grey) from ilmenite-rich
bands in eclogitg.

Sample K221E.94. Block-stone quarry, Saurdal eclogite, Dalsfjord region.
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Fe-T1 oxides, Saurdal.

Sample K221F.94 from the tailings of the old Fe-Ti mine
at the southern margin of the Saurdal eclogite.

Left: Iimenite (dark grey)
and magnetite (light grey)
in massive Fe-Ti ore from
the old Saurdal mine.

Below: [Imenite lammellae
in magnetite.

Left: Numerous tiny ilmenite
exsolution lammetllae (grey)
and exsolution blebs of spinel
in magnetite.
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Fe-Ti oxides from the old Saurdal mine (sample K221G.94).

Right: Numerous tiny exsol-
ution lammellae of ilmenite
and exsolution blebs of spinel
in magnetite

Lower image: Massive ilmenite

(dark grey) - magnetite (light
. grey) ore from the old Saurdal

mine at the southern margin of
the eclogite body.
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Drill-core information

About the drill-holes Dh-S1, S2 and $3 (1994/95):

Dh-S1. S2 and S3 were drilled in Desember 1994 and January 1995 by Tekabor A/S. The driiling program was
directed by Svein Parr, Garnet A/S/Stokke Industri, with DuPent as collaboration partner. The dnlling was
supported bty Prospekteringsfondet. NGU is collaborating with DuPont and Garnet A/S in these investigations,
The compilation of core information is paid by DuPont and NGU: therefore this core report is becoming a part
of NGU’s report to DuPont. The purpose of Dh-S1 and -S2 was to investigate ground-magnetic anomnalies (see
NGU-report 93.100 "Ground magnetic survey at the Saurdal eclogite, Fjaler” by T. Lauritzen) which resembled
the magnetic signatuire of over the Saurdal eclogite hill. The Risaskardet area is heavily covered by vegetation
and soil/till and drilling was needed to investigate the character of the rock. The purpose of Dh-S3, which was
put down in the Saurdal eclogite quarry. was to investigale the thickness of the eclogite and obtain additional
information of the character of the eclogite including the the variations in rutile content.

Drill-hole locations:

Dh-S1 iRisaskardet): Position UTAf Dh-S2 (Risaskardet): Position Dh-53 (Saurdal quarry): Position

2959.00£68020.00N, map 11171, UTAM 2961.00E68017.00N, map  UTM 2972.00E68019.00N, map

Direction/dip: N10E 70, 11171 Directionidip: 1117, 1. Direction/dip: N10OE 70.
NIDE6S.

Saurdal :

Drill-hole Dh-S1

Length (m): 0,00 - 5,00 Dh-51 Sample: Mag suse ~ O-value: /
Missing section. - Density | %TiO2 - %Fe203

(glem3j: | (\MET: n=3}):

0,00 - 0.00

Length (m): 35,00 - 8,00 Dh-S1 Sample: §1.7,6 Mag susc < Q-value: 039594 | 08100
Chl-amphibole schist/5-3 3m: relict afler eclogite; lg, f-gr patches (10cm | Density %102 - %Fe203
thick) svmplect after omphacite, + grt, amphth., minor axide; 3.3- fgrem3): | (XMET, n=3):
S.45m=late fract ws tremolite, + sulfide. oxide: 5.3-8.0m; chi-amph-oxide 3,153 0,74 - 17,99

schist: relict gre. white zones of trem - fip: sli foliated to laminated to
mottled appearance; grt repl by fsp, chi, amph, oxide.

Length (m): 8,00 - 11,00 Dh-S1 Sample: $1/10,0 Mag susc ~ Q-value: 0.00063 | +.0500
Chi-mica-epidote schist Gri-absent; laminated foliated; see minor Density | %TiO2 - %Fe203
crenulation devel: epidote pods strung out parailel to foltation; 10-11 m igrem3): | (XMET; n=3):

level has v. regular. thin aiternating green and white lavers (chlor, amph 3.052 0,43 - 9.90

VS. iz, fspl; 8-9.7m = v magnetic; 9.7-11m = non-magnetic.



Saurdal i

Length (m): 11,00 - 14,00 Dhr-§1 Sample: Mag susc ~ O-value: /
Grt-bearing to grt-free chlor-amph schist: Weakly to non-magnetic; 11- Density %BTi02 - %le203
11.8m: finely laminated free-white schist w' minor grt porphyroblasts; chi, fgrems): | (XMET: n=3).
white mica, f5p, actinolite; 11.8-14m: gri-bearing, chi-actinofite schist: sii. 4,00 - 000

Joliation, gen'llv coarse-gr: grt as relicts w fsp, chior replacement; muinor
Fe-stained oxide: grts were c-grained (now replaced)

Length (m): 14,00 - 17,00  Dh-SI Sampie: S113,2 Mag susc / O-value: 38,0000 | 04400
Grt-bearing to gri-free chlor-amph schist/Massive to coarsely folated, Density %Ti02 - %le203
weakly magnetic; 14-15m: amph-chlorite-fsp schist w relict grt fgiem3): | (YMET; n=3):
porphyrobl; I5-16.4m: gri-free. chlorite-amph-fsp schist; fsp 3134 0,31 - ]276

pseudomorphs after grt; 16.4-17m: gri-relicis - chlor, amph, fp.

Length (m): 17,00 - 20,00 Dh-§1 Sample: Mag susc / Q-value: /
Chlorite-actnelite schist/Slightly foliated to massive, e-grained: 17-19m: | Density H1i02 - %Fe203
chi-amph-f3p, w/ or wio grt porphyrobl; some grt completely repl. by | (g/em3): | (XMET: n=3):
SSprchl; v. coarse grt blasts (@, 18.3-18.4 (1-em) w/ thick rims chlorie, v, : I 0,008 - 0,00

magnetic: 19-20m: maore massive, chi-fsp-actinolite; v. scarce relict grt,

Length (m): 20,00 - 23,00 Dh-S1 Sample: Mag susc ~ Q-value: !
Chlorite-amph-fsp schist ta kvanite-grt schist'20-20,9m: c-gr, sli. fohated Density %TiO2 - %Fel03
chi-amph-fsp schist; 20.9m: begin to see grt porphyroblasts again. fgiem3j: | (XMET: n=3):
becomes thinly laminated, gray-white-green (metatuffaceous?); reall well- 0,00 - 0,00

laminated [@21.8 m and w/ assembl gri, fsp, kvanite, amphibole. Ky as
abvious coarse, hiue prisms. Weakly magnetic.

Length (m): 23,00 - 27,00 Dh-S1 Sample: Mag susc < Q-value: /
Laminated grt-kvanite gner‘ssf(}r!—ﬁp-lqmmre-_amphtbn."e-qrz; mmem!c_);,;:c Density %Ti02 - %Fe203
banding obvious. Weakly magnetic. fgrem3); | (AMET: n=3):
0,00 - 0.00
Length (m): 27,00 - 30,00 Dh-S1 Sample: 51.20.6 Mag susc ~ Q-value: /
Gri-kvanite gneiss'ds above w' more variation in grt sizes; v. c-gr gt:: Density W02 - %Fe203
@28.7-29.8m level, (grem3j: | (XMET: n=3)

a.00 - 0,00



Saurdal

Length (m): 29,60 - Dh-51 Sample: §1:29,6 Mag susc + Q-value: 0.00069 [ 25400
MICROSCOPYING: | Density | %TiO2 - %Fe03
fgremdj: | (XMET: n=3):
3,236 0,57 - 875

Length (m): 30,00 - 40,00 Dh-51 Sample: S1:3043 Mag susc / O-value: 0,00090 | 38900
Greenish-gray gneiss to grt amphibolite/Monotonous green-gray assembi Density | %7102 - %Fe203 |
ws uneven f-grained grt development; 34-35-5m: svmplectitic amph(?) + fgrem3). | (XMET: n=3):

grt. kvanite observed @ 32.1-32.15m. MICROSCOPYING: 3231 | 064 - 963

Length (m}: 33,00 - Dh-S1 Sample: §1/33, Mag suse ~ Q-value: 0,00333 | 54, 7600
Densitv | %Ti02 - %Fe20)3 i
fgremi). | (XMET; n=3): '

3,256 146 - 1544

Length (m): 35,54 - Dh-S1 Sample: §1.35.34 Mag susc < Q-value: 0,00041 [ 00000
Density %Ti0O2 - %Fe203
| fgrem3): | (XMET: n=3):
2,984 ‘ 0,31 - 60!

Length (m): 40,00 - 49,00  Dh-SI Sample: 51477 Mag susc + O-value: 0,08350 | 9.6900
Vartable but mostlv green-grav gneiss w/ local grt/Variation on gray-green Density “Ti02 - %Fel03
gneiss w/ local, ¢-gr grt: local mgt-enrichment @ 47.0-47.75 and 48- fgiem3): | (YMET: n=3).
48.9m; some chiorite-mgt rich areas (47.7 m level); poss. formerly retrogr 2069 | 014 - 1261

eclogtte in this section?

Length (m): 49,00 - 63,30 Dh-81 Sample: S1:30,85 Mag suse ~ (O-value: 2,13246 | 5,0800
Retrogr, mgt-rich amph-chlorite-tremolite gneiss'Banded, greenish-gray Density W02 - WFe203
rock; v. mgt rich w' mgt disseminated as lg, individ, patches and flecks: (grem3).  (XMET: n=3):
amph-chlor-tremolite(?)-qiz-rock w disseminated mgt throughout; lacally 3/61 | 081 - 1938

have lg gri porphvroblasts (54.25-55.4 m); missing core = 55-36 m. 54.8 m
level = grt rich w ilmenite o mgr).  MICROSCOPYING:



Saurdal ’

Length (m): 54,80 - Dh-S1 Sample: 51548 Mag susc + Q-value: 0,00299 | 12,5000
In thin-section: Densitv | %BTi02 - %ie203
{giem3): (XWET: n=3):
3,603 2,85 - 17,83

Drill-hole Dh-S2

Length (m): 0,00 - 2,60 Dh-82 Sample: Mag suse ' Q-value: fF
Missing core Densitv. | %Ti0O2 - %Fe203 T

fgrem3j: | QAMET: n=3)

0,06 - 0.00

Length (m); 2,00 - 16,00 Dh-52 Sample: Mag susc / Q-value: ! —
Banded greenish-gray gneiss Possible metatuff, metagraywacke? Banded Density %UTIOD - %Fed03 |
gneiss with tendency to fine-gramed eclogite pods (cm-size boundins); | tgiem3): | (XMET: n=3):
locallv rich in pale mica. No oxides 8,00 - 0.00
Length {m): 10,00 - 20,00  DhR-S2 Sample: §2/15,65 Mag suse ~ Q-value: 000115 [ 03300
Banded grecnish-grav gneiss Relativelv fine-grained with local small (em- Density %TiO2 - %Fe203
size) pods of eclogite. ‘@ 13.5 and 18.6 m have 'semi-eclogite’. Local, fgiem3): | (XMET: n=3).
weak sulfide disseminations (pv. chalcapy, pvrrho?) but no oxide 304 0,67 - 985

enrichment observed. Non-magnetic.

Length (m): 18,65 - Dh-52 Sample: S2. 15,65 Mag susc =~ Q-value: 0.00294 | 0,7900
Denstty %TiO2 - %Fe203 |
fgrem3). | (AMET: n=3);

324 L1 -927

Length (m): 20,00 - 30,00 Dh.82 Sample: 52:25.8 Mag suse ~ Q-value: 000049 [ 0,0000
Banded greenish-gray gneiss/Contains variable amounts of eclogite or Density WTIO2 - %Fe203
eclogitic gnetss; eclogitic material consists of garnet rimmed by green fgiemd). | (XMET: n=3):

amphibole. Ne oxide enrichments. Non-magnetic. 3141 0,66 - 745



o

Saurdal

Length (m): 30,00 - 40,00 Dh-S2 Sample: 52/3],35 Mag suse  Q-value: 000092 / __Q'.iwﬂ},
As all the above (green-gray gneiss) but more massive Similar to previous; Density %Ti02 - %Fel03
Jfine-grained garne! sparsely dispersed; white mica occurs sporadically {@emdj: | (LWMET: n=3):

(=feldspar. qtz}. Cracks filled with serpentine, 3,205 0,49 - 1057

Length (m): 32,50 - Dh-S2 Sample: §2/32.5 Mag susc ~ O-value: 0.00072 | 0, 7909_
Densiny | %Ti02 - %FelQ3
fgiemi); | (XMET; n=3);

3227 0,92 - [0.24

Length (m): 40,00 - 50,00  Dh-S2 Sample: S2/47,75 Mag suse  Q-value: 0.00093 [ 08700
Green-grav gneiss thanded to massivep s above with eclogite-like Density W02 - %Fel03
material at 47.75 m ('semi-eclogite’), fgrem3): | (XMET: n=3):

3,236 044 - 1208

Length (m): 50,00 - 60,00 Dh-82 Sample: S2:33,75 Mag susc + Q-value: 0,09097 | [6, ..‘@99
Green-gray gneiss and oxide-rich amphibolites50.0-55.0 m is banded Density %02 - %lFe203
gneiss; @ 33.7 m monatony braken by presence of magnetite and dark fgiem3): | (XMET: n=3):

green, locallv chiorite-rich schist = occasional coarse patches grt. 3213 1,50 - 19.33

Magnetic 55.4-39.6 m. 53.0-60.0 m: garnet w/ pronounced reaction rims:
zone is prab. retrograded eclog? No rutile or ilm observed.

MICROSCOPYING:
Length (m): 56,40 - Dh-52 Sample: §2/56,54 Mag suse ~ Q-value: 236786 | 47300
MICROSCOPYING: Densiry | %7102 - %Fel03
fgrem3): | (XMET: n=3):
3.609 3,92 - 2262
Length (m): 57.60 - Dh-52 Sample: §2/37.6 Mag susc =~ Q-value: 024273 | 35,3200
MICROSCOPYING: Density | %TiO2 - %4Fe205

fgiem3); (XMET: n=3):
2,985 1,05 - 1488



Saurdal

Length (m); 39,80 - Dh-82 Sample: §2/59.8 Mag susc / Q-value: 0.00025 | 3.1900

Density WTi02 - %Fe203
fg'em3): | (YMET: n=3);
2,927 0,23 - 463

Length (m): 60,00 - 70,00 Dh-82 Sample: S2:64,7 Mag suse + Q-value: 159028 | 6,1300
Green-gray gneiss to garnet amphibolite 60.0-63,0 m: relatively massive Density %Ti02 - %eFe203
gr-gray gneiss w abundant grt (semi-eclogite): 64-68 m: more mafic, fgrem3): | (XMET: n=3}:
darker green, larger grt porphvroblasts, local mgt = chiorite: epidote + 3366 480 - 2213

tremolite in radiating clusters in vein (67.7 and 69.65 m); 68-70 m:
monotonous gneiss; Local sulfide and mgt enrichment @ 63.9, 67.45 m;
no rutile or tlm.

Length (m): 68,50 - Dh-52 Sample: 52.68.5 Aag suse  Q-value: 000137 | 06900

MICROSCOPYING: Density B2 - 8fe205
feem3); (XMET: n=3);
3,472 3,13 - 1513

Length (m): 70,00 - 72,00  Dh-S2 Sample: §2/71,1 Mag suse + Q-value: 0.00480 [ 22200
White mica-garnet amphibalite’ Finely laminated due to contrast Density | %TiO2 - %Fe203
mineralogy (wh. mica-fsp versus amphibole-rich bands); similar to green- fgiem3j: | (YMET: n=3):

gray gneiss above but > grt porphyvroblasts (replaced by fsp~amph): 2946 0,86 - 837
contains actinolite, wh. mica, fsp. chlorite, relict grt, minor sulfide. Non-

magnetic,

Length (m): 72,00 - 75,00 Dh-52 Sample: §2:73,7 Mag susc -~ Q-value: 60,0031+ | 03400
Retrograde eclogite to grt amphibolitic gneiss'72-73.5m; f-grained. Density %TI02 - %Fe203
laminated gneiss (metatuff?); minor grt replaced by fsp: 74-74.5m: fine- fglem3): | (NMET: n=3):
grained, light green (svmplectite?) zone wilate, anasiomosing veins of 3377 2,352 - 1562

J5p -epid: relict gri; 74.5-75m; retrog eclog to eclog: var. sized ert
porphyrablasts~amph, sympl.punor sulfide: iim + rutile?; weakly magnetic.

Length (m): 75,00 - 78,00 Dh-52 Sampie: 52754 Mag suse ' O-value: 0,001%0 | 04600
Phengite eclogite to oxide-rich retrog eclog to grt amphib/75-76 m: grt Density %1102 - %Fel03
amphibolite; c-gr gri porphvrobl of var sizes to clusters surrounded by {gem3). fXMET; n=3):

amph «[5p; some titanite;76-77m: retro eclog?; coarse grt porphvrobl 3363 3.04 - 13511

assoc wi sitngs.blebs oxide. amph, sympicct, minor sulfides: some
2. FTTF -

ilmenite?:77-78m: retrog ‘Saurdal‘ eclog; handed wh mica. giz, grt, omph,
amph, mgtilm



Saurdal

Length (m): 78,00 - 81,00 Dh-52 Sample: S2:78,4 Mag susc ~(J-value: 001696 | 3.6400
Retrograde eclog to gri amphibi78-80 m: Gri, omph. symplect. amph, Density %102 - %Fel03
minor sulfides, oxide as rutile-ilm or rutile-titanite; grt evenly distrib, sii fgiem3): | (XMET: n=3}:
Mattened; late veins of fsp~amph, syn-shear vein devel (79.5-79.6: banded | 3.3/ 2,13 - 1535

wh mica=+fspj; 80-81 in: banded grt-mica amphibolite; grt as sm. broken
porphvrobl, evenly distrib, rimmed by amph, ~fsp.qtz, stringers of ilm,
mgr-rutile? MICROSCOPYING:

Length (m): 81,00 - 84,00 Dh-52 Sample: Mag susc ~ Q-value: I
Oxide-bearing reirog celogite, grt amphibolite'Banded to f-gr massive ws Density #Ti02 - BFel03
slight foliation, grt ubiquitous as clusters, clumps, stringers flattened tgremdi: | (XMET: n=3):
along foliation: matrix dk green amph. It green symplect, some wh. mica+ a.00 - 0.00

chlorite (81-82.4m), mgtilm; magnetic character variable but not strong:
minor sulfides esp. i em-wide sheared veins (81.0-81.2, 31.4-81.6, 82.3-

52.3)

Length (m): 84,00 - 87,00 Dh-82 Sample: §2/85,0 Mag susc - Q-value: 0,00767 | 1.5900
Chlorite-magnetite sehist 10 retrog eclog/84-86,1 m: Grt as massive Density HTi02 - %Fe203
porphvrobl, aggregates and stringers. = amph, mgtiim, imrutile, fgem3): | (XMET: n=3);
omphacite. minor sulfides; wh. mica banding @ 54-84.4); late amphibaite 3427 3,03 - 738

veinlets: rei. weak magnetism; 86.]-87m; chiorue-actinolite-mgt/iln
schist: coarselv foliated. massive and rel. f-grained: Ep+fsp-vein sulfides
a86.1,86.3-.6. MICROSNCOPYING:

Length (m): 87,00 - 90,00 Dh-52 Sample: Mag susc + Q-value: ! _
Chlorite-mgt rock, grt amphibolite/87-87.3m: massive chi-mgt + fsp in Density 24Ti0O2 - %BFel03
coarse grt clumps (-rutile, thm, mgt); 87.5-588m: grt-rich chioritized rock; fgiem3): | (XMET: n=3):

grt clusters filled we amph, mgt'ilm, svmplect: relict rutile?; 88-89m: sii. 0,00 - 000

Joliated, f-gr massive chlorite-mgt-tim-fsp, gtz rock; 89-90m: v-fine-gr,
massive green rock! chlor+ serpentine~mgrilm, minar suifides: cracks
wamph=qiz.

Length (m): 90,00 - 94,00 Dh-52 Sampie: $2/90,2 Mag suse + Q-value: 0,02926 [ 52900
Chiorite-mgi gneiss ~ grt amphibhy 90-91.4m: milky greenidk green ~ Density %Ti02 - %Fe203
Slecks of oxide, minor grt; pale gri patches w amph-oxtde runs; 2 amphs?: | (grem3).  (XMET: n=3):
91.4-93m: c-gr. sit. foltated chl-amph-mgt schist we minor grt: flecks, U Y B} 1,32 - 1207

stringers mgti=iim), 2 amphs; 93-94 m: gri-rich. grt amphibolite, clumps
and ductiley deformed f-gr grt aggregs cut by amph, mgi, itm - symplect;
all magnetic
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Length (m): 94,00 - 97,00 Dh-82 Sample: §2/93.1 Mag suse + O-value: 000709 [ 2.0500
Chlorite-mgt gneiss ~ grt amphib:94-96 m: Chi-mgt rich rock w. grt- | Density WTi02 - %lel03
richer portions, some retrog eclog?;: grt as f-gr aggregs in conc. zones ~ fgrem3). | (XMET; n=3).

amph, mgt, chi, minor f5p, ilm?; var. magnetic: ductilely folded; Ep-vein 3,134 0,83 - 7319

@94.2-94.3: 96-97m: chi- mgt-fsp-tremolite rock w/ gt-mgt-relict omph
Tone (@196.5-96.6; mgt as flecks, ductiley deform. stringers.

Length tm): 97,00 - 100,00  Dh-52 Sample: Mag susc -+ O-value: /
Chlortte-mgt gneiss ~ grt amphth/97-98m: banded chi-fsp-mgt- sulfide Density | %TiO2 - %Fe203
gneiss; gri-mgt zone ‘@ 97.4-97 5m: 98-98.5m: v. gri-rich zone: mainly Ig fgrem3): | (AMET: n=3):
grt cluster w/ ductiley interstitial mgt, amph, svmplect?; 98.5-100m: finely | 0,00 - 0.00

laminated chi-mgt-mica-amph-fsp gneiss: minor distrib grt (replaced by
[5p). Felsie-richer zones are most magnetic.,

Length (m): 100,00 - 105,60  Dh-S2 Sample: Mag suse ~ Q-value: /
Chiorite-mgt-amph gneiss/Banded-foliated mafic gneiss w/ minor gri; I' Density HTIO2 - %Fel03
whole section magnetic: 100-101.5m: chi-fsp-tremol- mgt schist; 101.5- ' fgrem3i: | (XMET: n=3):
102.2m: as above but wi grt clumps clusters surr. by chiimgt; 102.2- 0,00 - 000

103.6m: gri-poor to gri-free chi-tremol- fsp-mgt gneiss; foliated'handed;
mgt as coarse bands, flecks or stringers; thicker bands tremolite, wh. mica,

I5p.

Length fm): 105,60 - 109,00 Dh-S52 Sample: S2/107.0 Mag susc ' Q-value: 0.02203 | 1'9,4?'0()
Retrog eclog to grt anphib to chl schist/105.6-107.3m: grt-bearing amphib Density %Ti02 - %Fel03

to eclog: gri in thick zones as aggregs ductilely cut by amph/mgt; thin fgiemsl: | (XMET, n=3).
patches w: symplect omp); 107.5-108m: mgt-chi-fsp rock (black and | 3290 364 - 22.04

green, ductilely mingled); 108-108.6: gri-hearing chi-mgt rock: grt in
aggregs, surr. by mgtiim; [08.6-109m: banded chi-trem-mgt gneiss

Length (m): 109,06 - 112,00  Dh-S2 Sampie: 52/109.9 Mag suse -~ Q-value: 154701 | 39100
Chiorite schist-Massive to foliated, rel. coarselv xiine chilorite-rich schust: Density WTi02 - %Fe203
109-110.8m: chi-trem-mgt schist; mostlv chlor w/ tremolfbladey, coarse. fgiems):  (XMET; n=3):
wh-gray), green amph, mgt, biotite, fsp; (109-110.1= strongly magneticj; 3384 5,78 - 2537

110.5-112m: gri-bearing chlor schist = fsp, qiz bands, biot, amph; grt
replaced by chlorite. MICROSCOPYING:
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Length (m): 112,00 - 115,00 Dh-S2 Sample: S2:112.6 Mag susc -+ Q-value: 0.0009% [ 11300
Biot-amphibole gneiss to mafic (green) schist Transition rock: 112-112 8m: Density %Ti02 - %Fe203
green, rel. massive, c-grained, weakly foliated: grt porphvrobl replaced by {eiem3): | (XMET; n=3):

biot, chi. oxide, matrix of chlor, amph, biot, exide: sharp contact ‘@112.8; 3100 047 - 13,97

112.8-114m: banded, coarse grt augen (0.5 cmy, biot. amph, fsp, giz, oxide
inclin grt and mix: 114-115m: bio-amph-fsp-grt gneiss

Length (m): 113,70 - Dh-82 Sample: §2:113,7 Mag suse ~ Q-value: 0.00115 |

Density WTIO2 - %fe203
(g'omdl: | (XMET,; n=3);

0,56 - 828
Length (m): 115,00 - 126,086 Dh-S2 Sample: Mag suse ~ O-value: /
Green-gray banded gneisstBiot-green amph-fsp-qiz. minor sulfide, grt, | Density %TI02 - %BFe203
oxide gneiss; distinet banding w/ fsp-qtz rich lavers alternating w' more {gremdic  (XMET n=3).
mafie; gri rel. sparsely distrib porphyroblasts; sli. ductile deform. evident; 0,00 - 0,00
non-magnelic,
Length (mj: 120,00 - 127,00 Dh-S2 Sample: 52/120.9 Mag suse / OQ-value: 000065 | 09500
Finely laminated green-gray gneissigray-green alternating w/ white Density | %TiO2 - %Fel03
laminae; qiz. fsp. amph. hiotite, f-grained and rare gr1, titanite, oxide, fgrem3): | (XMET; n=3):
sulfide, minor chlorite; weaklv magnetic. 2.86 3,69 - 841
Length (m): 127,00 - 130,00 Dh-§2 Sample: Mag suse  O-value: !/
Banded, biot-amph-fsp gness Fsp-qiz. green amph. biatite, grt augen Density | %Ti02 - %Fe203
replaced by biotite fgiem3): | (XMET: n=3):

8,00 - 0,00
Length {m): 130,00 - 133,00 Dh-S2 Sample: 82.130.8 Mag susc -~ Q-value: 0.00098 [ [.0700
Homogeneous hornblende-mica-fsp gneiss/Relatively amph-rich (greenish- Densiy  %Ti02 - %Fe203
black), fsp, qiz, phengite, minor biatite, oxide inclusions in S5p and matrix, fgems). (XMET: n=3):
minor sulfides; not v. magnetic; no grt: amphibolitic zone has mottled 2816 LI13 - 836

appearance. other areas sli. more banded
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Length (m): 133,00 - 136,40  Dh-S2 Sample: Mag suve  OQ-value: ! B
Finely banded biot-fsp-amph gneiss'green grav to pale green, white, finely Density WTiO2 - WFel03
Joliated gneiss: fsp-qiz-biotite-amph, minor grt; late, thin cross-cutting ferem3); | (XMET: n=3).
Jelsic veins: weakly magnetic; missing section= 133.6-134m. 0,00 - 0.00

Drili-hole Dh-S3

Length (m): 0,00 - 3,00 Dh-S§3 Sample: Mag suse ~ Q-value: {
EelagiteVariably retrogressed with several phengite-rich zones. Local Density %TIO2 - %Fel03
large garne! clusters. 1isible green amphibole and svinplectite after fgrem3): | (XMET; n=3):
omphacite. -

Length (m): 3,00 - 6,00 Dh-53 Sample: Mag susc  Q-value: {
Eclogite:Medium to coarse-grained. Oxide-enrichment at 5.50-5.63 m Density %Ti02 - %Fel03
fmtiilm). fa'em3): | (XMET: n=3).
Length (m): 6,00 - 9,00 Dh-83 Sample: 5365 Mag suse ~ Q-value: 001043 | 15100
EclogitesVaries from medium-graned, rel. garnef-rtci: (6-8 my to fine-gr. Densiy %TiO2 - %Fel03 |
assemb!. nearly garnet-absent (5.20-8.70 m). fgem3): | (XMET: n=3);

3402 347 - 1881

Length (m): 9,00 - 12,00 Dh-53 Sampie: §3.9.3 Mag susec ~ O-value: {
EclogitesFine-grained, farrly fresh eclogite: omphacite- and:or symplect. | Denstty | %Ti02 - %Fe205
donunated (green color). 11.0-12.0 m garnet v-fine grained with fgremdy: | (YMET; n=3).
retrograde texiures, 8,56 - 2H.44
Length (m): 12,00 - 1560  Dh-S53 Sample: §3/12,6 Mag suse ~ Q-value: 0,01633 [ +4.2500
Lelogte Mosily fine- 1o med-grained, vartably retrogressed. Most strongly Density %TIO2 - %Fe203
altered ar ~13. 10 m wiere fine-gr symplect. dominates. Loeal sulfide (Py) fgrem3): | (XMET n=3).

enrichment. Oxide enrich = 13.3-14.75 m. 3,402 3,11 - 1652



Saurdal !

Length (m): 15,00 - 18,00 Dh-83 Sample: 83175 Mag suse + Q-value: 000132 | 19300
EcloguteVisible rutile at 17.5 m (sample for thin section), otherwise mainiy Den.w!_;' %Ti02 - %Fel03
Jfresh with var. retrogr. portions. F-grained garnet. .litered most ar [5.0- fgiem3); | (XMET: n=3):
13.35m 3424 4,94 - 1624
Length (m): 18,00 - 21,00  Dh-§3 Sample: Mag suse < Q-value: /
Eclogite Iiresh ecl. at 20,0-21.0 m with lg. pvrite cubes i@ 20.42 m. Density | %TIO2 - %Fel03
Rather fine-gr., fresh @ 18.0-20.0 m. Oxide enrich. @ 18.0-15.20m fgiem3): | (XMET; n=3):
fmeilm). -

Length (m): 21,00 - 24,00 Dh-53 Sample: 8§3:23.0 Mag susc + Q-value: 0,00724 [ 03000
Eclogite Rel. fresh. Markedly magnetic thand magnet) (@ 22.70 m. Qxide Densitv %TIO2 - %Fel03
enrich. hetw. 22.00-22. 30 m and 22.80-22.95 m. fgremd): | (XMET; n=3):

3.654 4,87 - 1836

Length (m): 24,00 - 27,00 Dh-§3 Sample: Mag suse ~ Q-value: /
Eclogite:Very variable degrees alteration. Stronglv altered (later felsic Density | %TiO2 - %Fe203
“intrusion”) to qiz-fsp-phengite assembl. @ 25.60-26.27 m. No magnetic (giem3): | (XMET: n=3);

reaciton with hand magnet.

Length (m): 27,00 - 30,00 Dh-53 Sample: 53/29.3 Mag susc - Q-value: 0.00543 [ 1,0300
Eclogite:Ranges fr. rather stronglv retrogr and sheared assemblage (29- Density: %Ti0O2 - %Fe203
29.3 m) toward coarse-gr, rel. fresh eclog (27.3-28.0m). Late, str-slip fgrem3j): | (XMET: n=3):
displacements ¢29.2-29.43) w felsic veins (1 emy. 32051 1,09 - 1200
Length (m): 30,00 - 33,00 Dh-53 Sample: Mag suse - (-value: 1
EclogueRather fresh celog.. varies from f-gr to coarse-gr, locally mod. to Dens:'r-_v- | %TiO2 - %Fe203 |
strong retrogr. Strong mt tm-accumulation ~30.93-31.20 m. Highly fgremd):  (YMET: n=3).

magnetic at 31.09,

Length (m): 33,00 - 36,00 Dh-53 Sample: Mag suse - Q-value: {

Felsic eclogrie Moderately retragr. Sm. patches of phengite in slight "web Densuy %TiO2 - %Fe2(03
texture’ arrangement. No magnetic markers: no oxide accumulation. fgrems):.  (XMET; n=3).
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Length (m): 36,00 - 39,00 Dh-53 Sample: Mag susc * O-value: !
FEclogite:Transition fr fresh, fine-gr eclog. (38.0-39.0 m) to strongly Density | %TiO2 - %Fe203
retragr. eclag. w/' up to 50% felsic material - amphibole. Retr. eclag. w/ (grem3): | (XMET; n=3):

gz-fsp schlieren 37-38 m. No magnetic zanes: no oxide. -

Length (m): 39,00 - 42,00 Dk-S§3 Sample: Mag suse ~ Q-value: ! —
Eclogite‘Fresh (39.0-41.0 m); 41-42 m slightly more retrogr. or dominated Density %102 - %lel03
by fine-gr garnet ~ omphacite and abundant fine-gr pyrie dissemination. {grem3s): | (YMET: n=3):
Length (m): 42,00 - 15,00 Dh-53 Sample: §3/42,9 Mag susc ~ Q-value: 003181 | 45300
EclogiteVartably retrogressed. Late, cross-cutting amph. vemnlets 44.3- Density %02 - %Fe203
H4.8 m, (some - qiz-fspl. (@+43.85 m strong retrogr. assoc.with vemned giz- fgrem3): | (XMET, n=3):
fsp: garnet resorbed, No marked magn. zone. MICROSCOPYING: 3494 525 . ]8.59
Length (m): 45,00 - 48,00  Dh-S3 Sample: §3/45,9 Mag susc < Q-value: 000328 | +4,2800
EclagiteVartation from fresh to retrogressed.  Density 4TiO2 - %Fel(3

fwrem3): (XMET: n=3):

3.4 1,72 - 13,28

Length (m): 48,00 - 51,00 Dh-53 Sampie: Mag susc -~ Q-value: /
Eclogites Patchy distr. of grt = mt/tlm. Late amph. venlets. 30.5-51.0m: Densnty | %TiO2 - %Fe203
V. coarse-gr (pegmatitic) and assoc. with coars ilmant, 30.0-50.3: v. green fgrem3): | (XMET; n=3):

eclog. with omph >> grt. Retrogr. 48.4-48.9 m,

Length (m): 51,00 - 54,00 Dh-53 Sample: 83/32,5 Mag susc - Q-value: 004291 | 24,140
'Oxtde' eclogite 1. green and red, coarse patches (‘pegmatitic’). Rutile Density W%TiO2 - %iel03
blended wi grt? Omp - some amph., gtz. coarse clumps pvrite, Thick fgem3) | (NMET n=3):
stringers of oxtde {mt/ilm) obvious, 33-34 m: fine-gr hlebs of grt - oxide 3.758 273 - 2234

stringers fmagnet.). Svn-shear deformation apparent.  MICROSCOPYING:
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Length (m): 54,00 - 57,00  Dh-S3 Sample: Mag suse + Q-value: f
Retrog eclogite-felsic amphibolite Slight, coarse foliation; strung-out Density BTiO2 - %Fe203
garnet paiches - oxide (ilm « rt?) - felsic material, sulfides (c-gr= 2mm). fgrem3): | (XMET: n=3j:

Magnetic only @ 54-34.4 m: blebs, patches of mgt/ilm in matrix of grt, -
omph, amph, + sulfides. Late amph. veinlets. Late pheng. cracks.

Length (m): 57,00 - 60,00 Dh-53 Sampie: Mag susc ~ Q-value: /
Retragrade eclogite Coarsely banded, sheared. Zoned dark-light green, Density  %TiO2 - %[e203
white, reddish. Gri. as aggreg. in smeared patches~ pheng..amph, fsp, (grem3).  (XMET: n=3):

qtz. Rare grt as indiv. porphyroblasts. Variable magnelism--none strong. -
Minor ¢-gr sulfides+ - oxide (ilm). Veinlets of amph—+ -aisite.

Length (m): 60,00 - 63,00 Dh-83 Sample: Mag suse  Q-value: f
Felsic variation, reirogr. eclogite Garnet as relict coarse patches -~ - Dengiry 2TIO2 - %Fe203
oxide (rutile ~ ilmyj, in ductilely strung-out pattern. Fairly c-gr, igiem3): | (XMET: n=3):

granoblastic texture. Some sli. felsic zanes w/ fsp around grt. ~ gtz, -
sulfides. Weakly magnet.

Length (m): 63,00 - 66,00 Dhn-S3 Sample: $3/65.4 Mag susc + Q-value: 0,02083 | 40,1600
Grt amphibolite-felsic amphib-retrog eclogite-Fairly c-grained, blotchy | Densiy | %TiO2 - %[e203
grt. hornblende, pvroxene, disseminated sulfides {pvrite), + oxide fgrems): | (XMET: n=3):
fmgt/ilm); svmplectite @, 64-65 m. Fresh eclogite has rutile, hbl, purite, 3374 3,49 - ]800

Sli. magnetic. 63.0-64.0m: Felsic varierv, abund. Ssp-pheng, symplectite

- g}‘f.

Length (m): 66,00 - 69,00  Dh-§3 Sample: 53684 Mag suse - Q-value: 0,0065] | 23300
Web-textured retrogr. eclogite’ Web-texture from net of felsic+pheng. Density %7102 - %Fe203
material around mafic material. 66,0-66.4: Gri-bearing version of felsic feem3dl: | (XMET: n=3):
amphibolite retrag. eclog., oxides imgtilm), smplectite after omph., 3.041 1,96 - 9.8%

~sulfides 66.4-69: Coarse. web-amphibolite, weaklv magneie,

Length (m): 69,00 - 72,00 Dh-S3 Sample: Mag suse < O-value: /
IWeb-textured, felsic amphibolite (WTFA)Coarse webbing, sit. Density | %Ti02 - %Fe203
Nattened sheared. Vebbing= qtz.fsp,phengite. 69-70 m: some indiv. fecem3):  (NMET: n=3):

preserved garnet porphvroblasts. Minor dispersed magnetic reaction. -
Oxide as single grains or thin stringers.
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Length (m): 72,00 - 75,00 Dhk-§3 Sample: Mag susc + Q-value: /
WTFA/Complete webbing' throughout section (gtz,fsp, phengite). Rare Density %#TIO2 - %Fel03
garnel. Amphibole-dominant mafic mineral. \Veakly magnetic. Oxides as fgem3):  (XMET: n=3):
tiny, dispersed single grains. -

Length (m): 75,00 - 78,00 Dh-83 Sample: $3/77.2 Mag suse / Q-value: 001003 [ 29,9300
WTFA to retrog. eclog..75.0-76.0 m: Retrogr. eclog. ws pale svmpl. + Density | %Ti02 - %Fe203
Nattened grt aggreg.; fair amt. oxide (ilm), weakly magnet. 76-77 m. felsic igiem3): | (XMET: n=3):
amphibolite = zois.?, web-text. 77-77.5 m: Flattened stringy aggs. of 3334 543 - 1507

gri-svmpl+ amph, oxide (ilm). 77.3-78 m: WTEFA

Length (m): 78,00 - 81,00 Dh-53 Sample: §3/79.8 Mag susc / Q-value: 0,00072 [ 30200
Felsic garnet amphibolite’ 78.0-80.7 m: banded felsic grt amphib.; single Density | %TiO2 - %Fe203
porphyrobl of grt in amph+felsic (pheng, fsp. qtz) matrix. Sheared: weakly fgrem3): | (XMET: n=3):
magnetic. 78.3-78.6. grt richer zone. 80.7-81 m: retrogr eclogite, some 2,953 305 - 591

oxide as rutife ~ ilm: granobl grt, amph, omphacite.

Length {m): 81,00 - 84,00 Dh-53 Sample. Mag suse 7 Q-value: /
Felsic, retrog. to retrogr eclogite/81-83.3 m: Felsic, retr. eclog. Sii. Density %Ti02 - %Fe203
Joiated to blotehy gri-symplect~amph - felsie stringers. 82.3-82.6= gri- ferem3): | (XMET: n=3):

richer zone. 83.3-84 m: retragr. to fresh eclogite: Some oxide as rutile, - -
ilm, symplect, amph, 1-cm wide zone mgt, minor sulfides.

Length (m): 84,00 - 87,00 Dh-83 Sample: §3:84.8 Mag susc ~ Q-value: 000288 [ 15400
Grt amphibalite, retrog eclog to felsic grr amphib/84-86.1 m: some Density %Ti02 - %Fel03
paichy, granobl. fresh eclog, else variable degrees felsic-grt amphib. fgrem3); | (AMET; n=3): .
("Saurdal-appearance). Weak foliation. Grt in svmpl-amph, pheng, fsp, 3,547 359 - 1633

qtz. Oxide siringers weakly magnet, 86.1-87 m: gri amphibolite; 2 large
veins w: coarse sulfides, felsic material. F-gr garnet, ~amph, oxide,
sulfide matrix,

Length (m): 87,00 - 90,00 Dh-S3 Sample: §3:/89,9 Mag susc ~ Q-value: 011503 [ 22300
Retrog. eclog to oxide: felsic amphibolite:87-87.5 m: banded green-white Density %Ti02 - %Fel03
(fsp.qiz.amph)~oxide, sulfide, relict grr. Mild 1o strongly magnetic. 87-89 fgrem3): | (XMET: n=3):

m: amphibolite to grt-amphib. 39-90m- 1" retrog. eclog. to fresh eclog.; 3494 3571 - 2043

grt patehes in sumplect., amph, oxide. Flatiened deform. Patchily magnetic
fmgt=ilm). Oxide as thin stringers. MICROSCOPYING:
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Length (m): 90,00 - 93,00 Dh-53 Sample: $3/91.2 Mag susc  Q-value: 007333 [ 1,8300
Retrog. eclog. to oxide amphibolite/90-90.9 m: Patchy, aggs. of gri, Density %702 - %Fel03
svmplect., amphib., oxide (ilm,. 1Veak magnet. 90.9-92.4 m: Grt poor- fgems) | (XMET: n=3);
absent except 10 em at 91.5 m; majority as amphibole - visible axide 3 445 721 . 2132
Slecks. 92.4-93 m: V. retrag. eclog.. svmpl-relict grt+fsp+oxide (mgtiim)

Secks

Length (m): 93,00 - 96,00 Dh-83 Sample: §3/93.9 Mag suse ' Q-value: 0,00148 | 21600
Retrog. oxide-rich eclogite Patchy (grt clusters+flecks oxide, svmplect, Density | %1102 - %6Fe 203
amph), mottled, to f-grained. Flecks of oxide prevalent: minor Fe-staining fgremil: | (AMET; n=3).
sulfides: fresh, granoblasiic eclogite (@ 4m (~rutile. 1lm). Minor 3415 2,19 - 13.07

magnetite tn 2 thin zones. Amphib. veinfets flate).

Length (m): 96,00 - 99,00 Dh-53 Sample: §3:97.9 Mag susc - O-value: 0.00915 [ 483800
Retrog. axide-rich eclogiteVaries from moitled, bloichy fas above). to Density | %702 - %FelO3
single grt porphvroblasts in sea of symplect. Some mgt, but overall weak fglem3). | (XMET: n=3):
magnetism. Svme rusile blended with ilmenite; ninor sulfides (Fe- 3619 7.86 - 21.20

starming). MICROSCOPYING:

Length (m): 99,00 - 102,00 Dh-S3 Sample: §3/100.2 Mag suse ~ Q-value: 000918 | 0.7900
Retrog eclog. to felsic ‘Saurdal'-tvpe eclog. 100.6-101 m: missing section. Density %Ti02 - %Fe203
99-101 m: phengite-rich retrogr. eclogite; coarse phengite(~fsp?) zones, fgrem3y: | (XMET, n=3):
amphibole, relict garnet: 100.5-100.6: thin ilm~rutile ~eclogite zone: 10]- 3.45] 2,24 - 1033

102 m: retrog eclog, w. felsic - svmplect material, coarse grt clumps,
sheared paiches, oxide stringers. rutile surr by ilm?; weakly magnelic.

Length (m): 102,00 - 105,00 Dh-53 Sample: $3:/102,8 Mag susc . O-value: 0.00553 | 12800
Retrag. ta fresh, oxide-rich eclogite: Fairly coarse-gr, well-preserved Density %6702 - %Fe 203
(granoblast.j grt = omph -amph «svmpl~oxide stringers, flecks+sulfide; fgiems). | (XMET; n=3j:
minor qz, fsp. 102-102.3 m: fgramed, single gris in omph.: 102.5-105: 33524 3,42 - 1739

large patches aggs of grt. Weakly magnetic, minor stronglv magn. areas.
Poss. relict rutile (<1iny? Late amph, gtz veinlets.
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Length (m): 105,00 - 108,00 Dh-53 Sample: Mag suse + O-value: !
Retrag, oxide-rich eclog to amphibolite:103-106 m 106.3-107 m, 107.3- Density %TiO2 - %Fe203
108 m: retrag eclogite ~ oxide (rutile~ilm?); varies from ductilev banded fgrem3): | (AMET: n=3):

ta hamogen. assembl grt, symplect, amph, oxide (mgtiilm in flecks and -
stringers; minor sulfide. 106-106.5,107-107.3 m: amphibolite, banded

green~white, relict grt, much oxide (mgtilm). Chatter fractures w/ gz

prevalent.

Length (m): 108,00 - 111,00 Dh-53 Sample: 83/108,9 Mag susc < Q-value: 040713 | 95200
Fine-gr amphibolite 1o retrg eclag to oxide eclog/Gen'l patchy, homog mix Density %TiO2 - %fel03

af grt, svmpl, amph, fsp, oxide. \ost v. magnetic. Oxides as stringers, fgrem3): | (XMET: n=3):

blebs. 108-109: retrag. eclag.. inhomag: grt, oxide. svmpl to grt amphib. 3436 518 - 2293

to gri—oxide zones+sulfides; 109-109.4. sulfide-oxide rich (~grt, amph);
109.4-110.2: v gre-rich, - sympl.amph. oxides, poss. rutile relicts,
sulfides. MICROSCOPYING:

Length (m): 109,40 - Dh-83 Sample: 53/109,4 Mag susc .~ Q-value: 0,14806 [ 13,1300
MICROSCOPYING: Density %102 - WFe203
terem3): | (XMET: n=3):
3,904 9,66 - 2509

Length (m): 111,00 - 114,00 Dh-53 Sample: S3/111.8 Mag susc / O-value: 000914 | 17600
Black, oxide-rich, retrog eclogite:Patchy elusters'aggreg broken garnets, Density W02 - %Fe203
surrounded by amph + thin oxide stringers; sli. shear-deformed foliation; feiem3): | (AMET: n=3):

rel. homogeneous mineral distrib; impregnated sulfides; magneric 3333 2,35 - 1438

overall. MICROSCOPYING:

Length (m): 114,00 - 117,00 Dh-S3 Sample: 531157 Mag suse  Q-value: 072934 | 15,4200
Variablv retrog eclogite - amphibolite:114-114.3.115-115.3: Patchy, Density 8TIO? - %fe203
ductiley folded, pale green retrog eclog, gri agereg. ~amph, symplecr, late fgrems): | (XMET: n=3):

amph veinlets: 114.3-113 retrog eclog 1o oxide amphibolite. sli banded:; 3459 6,69 - 2247

thin garnet patches, oxide (sii magn) stringers, amph;113.3-117: . retrog
eclog 1o axide-amphibolite: patchy grt. sympiect,amph,ibm~mgt
Mecks,sulfides. MICROSCOPYING:
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Length (m): 117,00 - 120,00 Dk-S§3 Sample: Mag susc ~ Q-value: !
Variablv retrog eclogite— amphibolite 117-118 m: retrog eclog; sheared Density %Ti01 - %lel03
w/ thin elongate grt patches, svimplect, green amph, minor sulfides, | fgiem3): | (XMET; n=3);

variably but not stongly magnetic (ilm+mgt); 118-119: eclogite: grt in ' -
coarse patches, aggregates-svmplect, amph, oxide (rutile~ilmy, 118-

118.7: flecks, blebs mgt~ilm=relict grt+amph, sulfide: 119-120: strongly

retrag eclog~amphibolite

Length (m): 120,06 - 123,00 Dh-$§3 Sample: Mag suse + Q-vaiue: !
Eclogite ws zones grt amphibolite-Coarse, shear-deformed foliation; Density %Ti02 - %Fe20)3
patches complex symplect~felsic minerals, amph, grt; some zones v. amph (grem3): | (AXMET; n=3):

- {mgtihm) areas. Gri-richer zones + rutile, well-preserved ‘@ 120.5-121, -
120.3-122, 122.7-122.8 m. 120-120.5: V. magnetic. - impregnated
sulfides. Late amphibole veinlets.

Length (m): 123,00 - 126,00 Dh-S3 Sample: Mag susc ~ Q-value: !
Retrog. eclogite ~ minor amphibolite:Locally strongly magnetic: sli. Density 2%Ti02 - %Fe203
magnetic overall: some gri-rich zones w/ thin strings of rutile associated. fgrem3): | (XMET: n=3):

Gri-poorer zones w/ symplect. ~amph ~blebs of mgrilm. Late amphibole -
veinfets. [23-123.5: amphibolite (amph, fsp. qz ~ mgt/ilm, sulfides).

Length (m): 126,00 - 129,00 Dh-53 Sample: S§3:127.8 Mag susc ~ Q-value: 002645 | 0.8]00
Amphibolite w’ minor retrog eclogue and eclogie/126-127: fresh. - Densiry %1102 - %e203
grained eclogite; grt, svmplect, omph~qiz, oxides (some as rutile); 127- feiem3): | (\AMET: n=3):
128.5: banded, green—white amphibolite: 128.3-129: retrog. eclogite; L3104 545 - 1212

massive, pale green svmplect, equigranular grt, amphibole: late cracks
filled w- sulfides - qtc.

Length (m): 129,00 - 132,90 Dh-53 Sample: 8371313 Mag suse / Q-value: 0,01304 | 2,7000
Eclogite Fairly massive, fresh: sii. -~ retragr. in 129-130m. Sli. foliation; Density %02 - %wFel05
grt equigranular in clumps and dispersed; fresh omph, some symplect, (geem3):  (XMET, n=3):
minor sulfides, some rutile; 129-130: 2 amphiboles, stringers of mgt +ilm 3434 3,76 - 17.38

in S-cm wide zones. Felsic patches.
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Length (m): 132,90 - 136,00 Dh-S3 Sample: §3.134,0 Mag susc / Q-value: 0.00453 | 1,3200
Felsic-mafic retrog eclogite/132.9-134: disseninated sulfide - oxide in sm. Density %Ti02 - %afe203
augen in amphibalite: eclogite [@ 132.9 mark (coarse grt, oxide (some fgiem3); | (AMET: n=3):

rutile)): 134-135.3: retrog. eclog, ductilev deformed foliated; thin stringers 3.08] 1,98 - 1320
Jelsic material (-amp, epid, chlorite. sulfide, oxide =~ low magnelic); 133.3-
136: v. felsic, ductilev deformed retrog eclog; relict grt aggreg, amph,

Length (m): 136,00 - 139,00 Dh-S3 Sample: §3:137,1 Mag susc ~ O-value: 0.00126 | 13600
Retrog, felsic eclagite:Coarse. felsic (qiz-fsp-pheng) patches (3x1 cm) Density | %TiO2 - %Fel03
around gri=rutile ttn? ~amph~sympleer; ductiley deformed ("swirled' {g'em3): | (XMET: n=3):
texture). | 3013 0,50 - 6,03

Length (m): 139,00 - 142,10 Dh-53 Sample: Mag susc ~ O-value: /

Felsic. ductilev deformed grt amphibalite:139-139.3: Coarse gri aggreg, Density %02 - %Fe203
svmplect. ~ c-grained rutile (~0.5em patches ‘aggreg strung out into sympl fgiem3). | (XMET: n=3):

of omph~grt):139.3-140: Felsic amphibolite: f3p. qiz, titanite, minor -
amphib: 140-142.1: retrog eclog; replacement text after grt, ~amph, fsp.
svmplect. phengite, oxide imgt.tim?), chiorite

Length (m): 142,10 - 144,30  Dh-S3 Sample: S$3/142.3 Mag susc  Q-value: 0,01022 | 3,7800
Oxide-rich, sli. retrog. eclogite/ 142.1-143: eclogite w/ coarse. Density HTiO2 - %fFe203
interlocking patches grt (granular aggregates), oxide stringers (mgt, ferem3j: | (\MET: n=3j:
rutile~ilm), sulfides; vague foliation;: [43-144.3: refrog eclog; grt 348 7,00 - 2193
porphvroblasts replaced by fsp. amph; sulfides. mgt tim.

MICROSCOPYING:

Length (m): 144,30 - 145,20  Dh-83 Sample: Mag susc -+ Q-value: /
Amphibolite:Chlorite - actinolite ~qiz + fsp~phengite -oxide: grt totally | Density %Ti02 - %Fe203
pseudomorphed. no pvroxene. Oxides as elongate blehs. lenses: cores of fgiems): | (XMET: n=3):

sulfide ~oxide surrounded by thin oxwde rinds. Sharp gradation into
eclogite @ ]44.3 m,

Length (m): 14520 - 148,90 Dh-S3 Sample: §3/145.3 Mag susc / O-value: 000710 | 2.2900
Oxide-rich, retrog, eclogite/145.2-148; dark. black-green-red eclagite wr Density %Ti02 - %Fel03
oxides; massive; stringers of mgt, but most oxide as im~rutile or rutile: fgrem3): | (\MET: n=3);
minor sulfides, nunor chloritized alteration zones: 148-149: pale green 3,34 2,12 - 1335

eclogite: grt aggregates, svmplect, broken and surrounded hy
amph- fsp-oxides. Some chiorite and phengite ~ [sp stringers.
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Length (m): 148,30 - Dh-83 Sample: $3/148,3 Mag suse < O-value: 0,00344 [ 0,3400
Density HTO2 - %] el03
fgiem3): | (XMET; n=3):

3.498 2,28 - 1385

Length (m): 148,90 - 151,90 Dh-53 Sample: 531505 Mag suse ~ Q-value: 0,0087¢ [ 11,6600
Oxide-rich. retrog. eclogite (missing section 149.8-150.0) Banded, pale Density %Ti02 - %le203
green-red-black eclogite; fine-gr aggreg. or single porphvrobi grt, (grem3). | (XMET: n=3):
resorbed by amph~fsp, ~symplect; some zones w/ > fsp=phengite; 3.383 2,91 - 1752

accasional stringers of rutile~ilm. poss. some titanite?; overall coarsely
xilne; toward 149 m get fresher eclogite, coarser grt: late amphib. veinlets.

Length (m): 151,90 - 154,90 Dh-§3 Sample: 531536 Mag suse ~ Q-value: 0.00227 [ 2.2000
Retrograde eclogite/151.9-154.5: Variably retrog, sli. banded eclog; grt Density %TiO2 - %Fel03
porphvrobl wi retrog coronas, other zones wi fresh omph-grt. Elongate (gem3): | (XMET: n=3):
stringers of concentr, oxide imgt/ilin?), some are iim ~ rutile? in }-2mm 3.36] 2,09 - 183

thick stringers, stretched over ems. 154.5-154.9: amphibolite, with
gradual transition (o retrogr eclog. Phengire, fsp. gz, chlorite bands

througout.

Length (m): 154,90 - 155,90  Dh-53 Sample: S3:/155.4 Mag susc + Q-value: 0,05155 [ 83200
lhn-mgt-bearing eclogite Masssive patches of broken, reddish grt | Density %Ti0O2 - %le203
aggregates with inttimately assoetated stringers (sub parallel to coarse fgrem3): | (XMET; n=3);
Joliation) of ilm=mgt (not alwavs exceptionally magnetic). Some good 3,498 552 - 959

xline pvroxene, otherwise a lot of amph, g1z, minor sulfides; 134.7-154 9:
granoblastic amph, qiz, = grt. MICROSCOPYING:

Length (m): 155,90 - 158,90  Dh-S3 Sample: Mag suse  Q-value: { -
Grt-mgt amphibolite Banded, w- secondary mgt in concentrated lavers (- Density %Ti02 - %Fe203
chlarite, grt), and stringy, patchy appearance; these alternate w mgt-free. (giem3y: | (XMET: n=3j:

gri+chlorite~amph zones; gri pale, fine-gr or as f-gr aggregates: aggreg. -
broken and filled w' amph +~ mgt-ilm. Some mgt ‘disseminated’.

Length (m): 158,90 - 161,90  Dh-83 Sampie: Mag susc  Q-value: /
Chlartte-mgi-grt amphibolite Banded mgt-rich and mgt-free zones as in Density %02 - %lel03
abave section; poss. second generation garner here = red-orange fgrem3): | (XMET: n=3i
porphyroblasts: low TiQ2 (XMET meas.j: sharp contact with mgt-ore zone -

below.
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Length (m): 161,90 - 163,70  Dh-S3 Sample: 831629 Mag suse < Q-valye: 3.71627 | 09600
Chlarite-mgt ore zane/Black and green. finely banded; comprises chiroite Denstty | %TiO2 - %Fe203

+ massive magnetite, some amphibole and v. minor gri. Dense and fgiem3). | (XMET: n=3):
extremely magnetic. MICROSCOPYING: 4332 -

Length (m): 163,70 - 165,50 Dh-S3 Sample: Mag suse ~ Q-value: /
Chlorite-mgt-grt amphibolite/Blend of 2 tvpes: 1) Formerlv c-grained Densitv | %1102 - %Fel03
aggreg. of grt- linvrutile (primary), now fracture and filled w fgiemdj: | (XMET: n=3):

amph - chlor -imgt—~mica+sulfides (chalco~pvr); 2) chloritized zones w' v. -
relict gr1 - prevalent stringers mgt~fsp (black on white): grt can also be
surrounded by stringers concentr. mgt~ilm: some retrogr replacement of

ert.
Length (m): 16550 - 168,50  Dh-S3 Sample: 53/163.9 Mag susc ~ Q-value: 067862 1 23600
Massively chloritized amplubolite w. disseminated magnetite: Sk, gri- Density | %1102 - %Fe203
poorer verstons of 1) and 2) above wi additional third tvpe: thoroughly | rgeem3): | (AMET, n=3):
chlaritized rock ws mgt, amph, tim + pheng. MICROSCOPYING: 1346 3.60 - 22.60
Length (m): 167,10 - Dh-53 Sample: §3/167.1 Mag suse ~ O-value: 010322 |} 32300
Density %1i02 - %FelO3
feiem3); | (AMET; n=3):
3,425 1,87 - [8.49
Length (m): 168,50 - 172,40 Dh-§3 Sample: Mag susc ~ Q-value: / -
Grer-bearing amphibolite:Amph - relict grt - chlorite ~ some qiz/fsp ~ Density %Ti02 - %Fel03
access. hiotite clusters fem-size), oxide (some mgt, but most only weakly fgrem3); | (XMET; n=3):

magnetic); weak banding. -

Length (m): 172,40 - 173,30 Dh-$3 Sample: Mag susc ~ Q-value: /

Amphiborte Relict grt-amph « fsp - qiz - phengite ~ Fe-oxide (Fe-staining) ~ Density | %Ti0O2 - %Fel03
chlorite zones. Evidence aof late, brittle fracture, but dominant feature 1s of  (geem3): | (XMET: n=3):
ductilesshear-deformation. las a green—white striped appearance. Not v. -

magnelic.
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Length (m): 173,30 - 176,30 Dh-§3 Sample: $3174,9 Mag suse ~ Q-value: 0.00083 | 08600
Banded amphibolite: Banded biotite f5p.grt, qiz alternates w' mafic (grt, Density | %Ti0O2 - %fe203
amph, qtz, oxide); chlorite along fractures (1-2cm wide); fine-gr sulfide (grem3): | (XMET: n=3):

(pyrite), weakly magnetic (esp. in chloritized zones); grt is fine to med-gr,
broken, retrogressed.

3116 891 - 1118

Length (m): 176,30 - 178,40  Dh-S3 Sample: §3/178,3 Mag susc - Q-value: 0.00117 | 9,6300
Chloritized amphibolite Chlorite, actinolite, phengite. fsp, qtz, Fe-oxides, Density | %TiO2 - %Fe203
mgt, some stringers patches of ilmenite; gri-richer zone (10-cm thick) wr | fgrem3): | (AMET: n=3);

grtin clusiers, ductiley deformed appearance, broken and 'filled’ by ! 3113 049 - 1570

amph~fsp+ilm.

Length (m): 178,40 - 181,50 Dh-53 Sample: Mag susc « Q-value: !/
Garnet amphibolite’] ariably retrograded: granoblastic, Density BTIO2 - %Fel03
gri=amph~omph=qiz=svmplect: grt var. sizes, broken but ubiquitous: (grem3): | (XMET: n=3);

some veins with chlorite - coarse sulfides. ‘ -

Length (m): 181,50 - 183,90 Dh-53 Sample: S3 1834 Mag suse ~ Q-value: 0.00102 | 05800

Garnet amphibolite 18].5-182.9: rounded grt porphvroblasts (1-2 mm) wr Density | %TIO2 - %Fe203

reaction coronas, - amph, oxides. relict omph; 182.9-]183.9: Gri-poorer fgrem3): | (XMET,; n=3):

zone, mainly amph, fsp qiz; slightly magnetic w: eni-wide chloritized cracks. 3.171 8,72 - 14,96

Length (m): 183,90 - 188,00  Dh-S3 Sample: S3/184,5 Mag suse ' Q-value: 0.00065 [ 13700

Banded gneiss Alternating, sheared bands of green—white mineral lavers: Density %102 - %le203

S3p. qiz. green amph: relict grt we fsp coronas: some small, preserved igrem3):  (NXMET: n=3):

eclogite lenses (]-1.5 cm-diameter); weak to no magnetism. 3047 0,13 - 9.05

Length (m}: 186,90 - Dh-53 Sample: 53/186,9 Mag susc  Q-value: 000093 | 21400
MICROSCOPYING: Densinv | %Ti02 - %Fe203

fglem3): | (XMET: n=3);
3.196 0,85 - 854
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Length (m): 188,00 - 190,00  Dh-S3 Sample: 53:1589.1 Mag susc ' Q-value: 000148 | 6,1700
Eclogite:Banded, ductilev deformed; grt-omph~flattened, rel. coarse (2 Density %02 - %afel03
mm) rutile patches: cones of gneissic matertal (phengite~fsp) of 0.5-1 em fgrems): | (XMET: n=3):
thicknesses. Some c-grained sulfides; sli, magnetic. Late amphibole | 3336 0,84 - 1598

veinlets. MICROSCOPYING:

Length (m): 190,00 - 196,70 Dh-S53 Sample: 53.190,7 Mag susc * Q-value: 0.00144 [ 31300
Eclogite/Ductilev-deformed; c-grained aggreg. (cm-size) pale red gri with Densitv BNO2 - %Fel03
blended runile, c-gr clusters omphacite: some sulfides’ oxides (c-gr), (grem3): | (XMET: n=3):
mainly in mineralized cracks: some patches quite magnetic. - 3.656 63,4 - 166/
Length (m}: 190,70 - 193,00 Dh-53 Sample: §3:192,1 Mag suse ~ Q-value: 0,00054 | 37800
Gneiss'Banded: phengite. amph, qiz. fsp. tutanite. w' sm houdins of Density %02 - %Fel03
gri=omph, Meta-tonalite? MICROSCOPYING: fgrem3): | (XMET: n=3);

3144 8,17 - 826
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5-733 25 SALA SWEDEN
Tol. +46 224 57000 Telex 7536 SALA S
Direct dial. 57167
Date: 1995-07-25 Number of pages incl. this: 8
From Teo
Gustav von Wachenfeldt A/S GARNET,STOKKE IND.A/S
Process Equipment Alesund , Norgs

Att.: Svein Parr
Telefax No..  +46 224 16950 Telefax No.:  +47-70 14 81 89

Qur ref.: Your Ref..
Copy 10.: SVEDALA A/S : O. Hannisdal

. ubiect: ration av ter . Ra .

Biste Svein !

Qversdnder harmed rapport Gver vira forsok | Sala med anrikningsspiral samt acksd en jamforeise
med resultaten frdn de gjorda forsdken hos MINERO med skakbord .

En skiss med {¥rsiag till flytschema f6r en kapacitet av 25 t/h med angivande av viss
huvudutrustning

har ccksa bifogats . Detta skall ses mera som ett Jiskutionsunderlag och méste xompletteras ociy
detaljeras 1 2tt antal punkter .

Hoppas att detta ir ullfyllest Atminstone ér tiilfaliet och infér Ditt xommande projektmote .

Vi behdver senare ha ea genomging fér att diskutera detta mera i detalj .

Jag ser fram emot att £2 1a del av Dina xommentarer

Manga hdlsni >
. /.."g ngar MV?,.,C,\_,/),_
2 T Ty,
gl L ey
L,‘ . T——
.,
L en

‘y MEMBER OF THE SVEDALA GROUP

Page - 1/1
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Summering av resuitat

Jamioreiser meilan idrscken hos MINPSO { skakbora } och nos DENVER SALA
{arnkningssgiral ) visas | diagramtorm i Bilagorna 2, 3 och 4 16r de fraxticner som testars
bade pa skaxbord och anrikningssgiral .

Pa grund av osakerheten | analyseringen av granatinnehdllet i de produkter som ernéilits vid
de clika forscken , blir inte dessa jdmférelser helt entydiga .

Fraktionen - 2 + 1 mm
Enbart testsd hos MINPRC .
Denna fraktion ger sncast en myckat nnga mangd granat , 2,5 vikt %, av mejligt accepiabel hait .
71 % granat , medan dvriga granater | denna frakticn torde iGreligga som halvkom .
Vid 80 % granatinranall blie vilkasuybytet ca. 3 % .
Necmaining och xlassering | en produktonsanidggming cor ske till att ailt 4r tinare an 1 mm ,
cen saledes kemmer denna fraxtion &) att ga vicare till separationen .
Fraktionen - 1 + 0,5 mm
Som syns av kurvoma | diagrammet i Bilaga 2. ger skaktorcet en selaktivare separation an
anrikningsspiralen .

nalysosakernaien av granatinnehallet gor dock att der: “eraknade granatanalysen ¥or heia
frationen skiljer sig relativt myeket , 40,1 % [ MINPRC ) met 45,1 % { SALA ). Derta gar st
skilinadgen | selektivitat kanske INte ar Sa stor SO KUNVOrna o¢n Jeras futningar (inawkerar .
Enugt kurvorna zlir wkisutbyiet |, vid en halt av 80 % Jranat . ca. 30 % f6r annkaingsspiraten
;amtér med ca. 57 * 16r skakborcet .
Magnetseparaticnsforséket pa denna irakticn har getn att férvanansvar ora rasuitat , mec Sakgrund
tll tidigare erfarenhater , vartdr denna separatonsieknik 20768 kunna anvandas som att Kompiement
ik et gravimetnskt separauonssystem .
Fraktionen - 0.3 - 0.2 mm
Som syns av kurvomna | diagrammat i 8ilaga 3. ger skakbordet aven nar an selektivare separation
an annkningsspiraien .
Analysosakerneten av granatinnehallet gor aven har att gen beraknade granatanaiysen {ér heia
‘raktionen skilier sig relativi mycket , 45,2 % ( MINPRC ; mot 52.2 % { SALA | .
Srligt Kurvorna olir viktsutoyte: , vid en hait av 60 % granat , ca. 52 % f6r annkaingsspiralen
amfér med ca. 71 % &r skaksoraet
Den yngsta produkien fran skaktorcet , Proq. 1, ar en iagre granathait 4n nastidljande crodukr
Prod. 2. Dena tyder £4 ant ett ailer flera minerai med samma a!ler hdgre spec. vikt finns | maiman

h hamnar | de finare fraktionema . sftersom aenna tendens inte visar sig i de grévre fraktionsrna .

Bl.a har en liten mangd TiO2 har analyserats | maimprove: vartér aet kan réra Sig am ruth / iirens |
Fraktionen - 0,2 mm
Som syns av kurvema | diagrammet | Silaga <. ir selextiviteler, Aar battre i8¢ anrkningssoiralen
an 1dr skakborget .
Den ceraknade jranatanalysen for heia iraktionen ar ny exakt samma 353 %.
INgen progukt har naft an halt over 60 % granat . En jamicrelse vid t.ex.30 % vIKISUtbyte
ger naltema ca. 33 % granat 1ér anrikningssoiralen jamidn mea ca. 47 % granat 18r skakboraet .
Tendensen medq lagre jranathalt | en tyngsta skakporasgroduxien finns aven ~dr sch Ar annu
“ydligare vilket ‘Srstarker riktigneten | cvanstaence antagange

De genomtorda forscken , MINPRO ach SALA . indikarar 2n hattre separatonssalaktivitet meq
skakborgaet jamfon meg annkningsspiralen . 3kakbordet rar soxsa cen ‘rdelen ar an naggrannare
instalining av de clika progquktuttagen kan goras |, viket meafér ‘arodttraa idijsamrat vid sventusila
svangningar av malmens graratinnehall

T4 farsiag Ul fytschema mea dngivande av nuvuculrustming atertinns « 3ilaga 5 .
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Granatférande prover

Oversander enligt dverenskommelse prover fran den gravimetriska
separeringen utférd pa skakbord vid MINPRO i Strassa.

Till NGU i Trondheim har skickats 26 prover fran forsok 1 (granatrikt prov) fér
analysering (se foijebrev).

Bifogar dven en del férsoksresultat fran maining, siktning och den gravimetriska
separationen.

Meri vanlig halsning
MINPRO AB

Gng ws Lorp o

Bengt-Arne Bergstrém

MINPRO AB Telephone Telefax
Quaaragen

3-7%1 77 STRASSA National 0581-43" 0 0581-432 40
Sweden International +«46-581-431 10 +46-581-432 40
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Gravimetrisk separering av granatférande gods -

. 1 Dv‘-)l b WP 3y JM /y’,‘/// f’é//ou_)(g/ 5? {Crecuzl;:} e ?m“_, Sci-ecue e
of coarss Grow'w 3 back Yo oI sl * :
Forsok 1-2 Torrmaining | Salaxvarn mea efterféijance sikining p& 2mm ocn recirkuiering

av grovt material tililbaka il stangkvarnen.

Mainingsresuitat

Kvarndata
Kvarndimension, mm §00730C
varvtal, rpm 36
Varvtal % av «ritiska /r'p'ﬂ, /«w/c‘f«f‘f'f-f) 62
Verkningsgrac. % (e ciem ey, %} 63
Jtmatning (Cwtter) Perrern
Malkrcopar f’fm'///»j tre ) 250 kg 1" ocnh 2" stanger. (1&g fylinagsgrac)
. /Pds
Mainingsaars
1 FOrsok 1 r
gMalnmgsuc, n /m'///'»:) “imre | ¢.72
|Kapacitet, kg/h Caﬂe.f/é 500 f
(Kvarnettekt, xkw orutto 214 e, 545t 2.22 |
Kvarnerfekt. xw netto -« ael i 1,33
!Energﬂbroruknmg, kwh/ton netto (Enesrs, dew-;-.(‘ 2.2 ’
ar
. Siktresuitat
‘Maskvigg F - Utg.kvarn IF-1 Malproc.
mm AcKk%iint ACK%iint
4.75C 9g9.8 '
2.2580 3e.2
2.360 a7.3]
1,700 32,9 35 .3
T.180 34 36.7
2.3£9 7,0 VT o
3,300 63.2 85,1
0,425 52.2 52.2
2.300 413 42.3
0.2%1C az.o 33.0
Q.1350 24,3 25,8
2,708 12.5 20,2
C ] 0,073 2.3 15.3
0,053 12. 12,5
0.038 | 9.3 | 2.5
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Gravimetriak separering av granatférance gods @ / Lkt Mz
. - (.W‘ Yo
Forsdk ¢ Siktning pd Demck sit samt gravimetrigk SepRraring 4 shakbord

av fraknonerna 2-1mm, 1-0,8mm, 0.5-0.2mm och <0.2mm.
{Nomineia dppringar pa sKidukama 1,18mm, 0,57mm och 2,26mm.)

Siktrasuitat
] Frakton | vike T vie |
. mm . Kg | Y% |
‘ 2-1 ¢ 113 L 275 |
' 1-0.5 125 | 30,4 |
. 0.5-0,2 f 72 ‘ 17,8 |
A~ L <02 i 101 | 24,8
L inglende | 411 | <co.p | C ias ik 2hisld
Tt e Qs ¥
Skakbordareguitat .
v
® | __FOreek | Frakiion |Produxter ! Vit % f Granater !
| Kapactet xgrhi  mm | [ _Sep. ot | % :provet] Fam |
| Prod, tung | 2,5 = ¢,7 ' 71 1.4
| Pred. 2 |12y 8 48522 4,3
1A 21 Prod,3 | 14415 60 ’ 25725 2.3
I Prog. 4 poo21,2Ws 5.3 19202 3.
i 140 Pred. 5 | 21.2%4 7.8 ’ 17254¢ 3,8 |
| Prod. 5 dtt  23.5.! 84 | 18:al 27 |
} ! |« ' « {
P , ingdende | 1000 | 27,5 [ 23 81
| Prod. 1 tung f 1.2 1 31 | 82 73
! Proc. 2 SERERE T ¥ I CEZY TN
’ 18 | 1-0.5  [Prod. 3 ‘ 18,495 5.0 i 16830 7.2
! , Prod. 4 Po24.35% 7.4 3204 8,8 |
I 120 ; Prod. 5 . 240 78 ‘ 11R8r 2,3
! Prod. 6 an | s.9 ! 2; 4 . 22
® ingtonce 1 1000 | 30.4 40 4.8 |
o l Prod. tung | 4.0 | 8,7 1 61 1.2
- H | l I ~ i
, iProd. 2 |o12akdl 2,7 ) 11&5] 4,3 |
; 1C 0.5-3.2 Prod. 3 21833 3,8 ] 70iv] 7,8 |
| [Pred. 4 | staas| 55 | svae| g0 |
120 Prod. 56 an i 30.74A 54 . 1gial 15 |
l lngaande | 1000 | 17,5 |45 228 |
; Pt T ung | 03 | G,3 9 ;
| Prod. 243 | 2.3:| o S0M.F 0.7 |
5 0 <0.2 |Prod. 4 , 8.800 1 2.1 49yl 2.9 |
| Prod. 5 56,3¢%% 13,3 4413 gp 2 |
] 120 |Prod. 87 | 3230 3.° 13230 3.7 ‘
i g [Ingaence [ 7600 | 2¢2 T 35 | za.g |
i Hela Provet | , 100,90 i 35 | 100,0
— —rggr : | {
.:_ | Granatkanc. | 88 T 72 | 348 |
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GARNET4.XLS

GARNET A/S
._ e
Sgiraianrikninasiorsok | Sala 1985 - 05 - 29 . Selep of eq s pmenl

*

jﬁow(af Py @;/O}g ‘f' ;.,d

— s . . o e e 2 PPy w!l'!bt (/"5 '('—' Suw g Q/L
Férsdksutrustningen framgar av Silaga ~. 2dr dven fersoksbetingelser och vikisidrdeiningar ¢ .44 ¢ oival = oy
. i nea

fran de tre genamidraa spiralférsoken ach magnetseparaticnsiGrscket finns angivna . Fesh | =

Cen anvanda anrikningssgiraien ar av vp HG8 , sorn har méjlighet till 4 ofika predukuttag . Av %""f/ used, H 8, witd,
dassa anvandes dock endast 3 vid dessa forsek . P4 togs Ut tilsammans med P3 . S prod. SLevrimeg,
O"'L‘? 3 useds e #(jf;;

- . , ) id . Pé 4 P3 =
~érscksmatanaiet var samma som anvans vid de hcigare jorsoken nos MINPRC | Strassa | o bined !

Prov 1 { FarsOk 1) ach mad de iraktioner som dar iramstaildes | aock &) fraktonen - =1 mm. dame ot we feriat as
Uied at- Hr’u,am, Py
Aralysaringen av granaunnenaliet | ae cik3 secaraticnsproguktema nar ufons av NGU | " faz;: ) f_":‘“ Flows, erept
Trendneim | Nerge . -
R N e o ',7,044{
RESULTAT AV SP1RALFORSOK - ’

.?‘OCUKIEI' :

2t = Koncanrrat
2 2 = Maitanproquxt
P3(+P4" = Avtall
Totait = Ingdende

I Férsok | rrasion (Vg D Han iFérde!mng' Ack.Vikt | Ack. Halt | Acx.Féra, |

L No. | mm | Progukt | % % Granat! % Granax' % | % Granati % Granat|

[ l P 190 ¢ 813 | 267 I 19,0 61.9 26, 5
L+ losciol PR 4 ses | 92 o1 | Tse | s e

| | Pz Lo2ar |22 e fow00 | st | 1000 ]

{ i ~otat | 000 | 45 1000 | L

| FArsek | Frakuon | ikt | Hal  [Fordeining] Ack.Vikt | Ack. Hait | Ack.Féra. |

L No. | mm Sroqukt | % | % Granat| % Granat | * % (Granat| % Granat |

| 2+ 1 w39 | 888 | 183 | 132 i 688 183 |

N | 22-95, P2 | 713 i s3§ | 738 | 852 | 383 13 |

._ : | P2 | 48 4 285 4 4 | 1000 . saz e

' . Totat | 100.0 322 | 1000 | , ‘

Forsok ; Frakton | vk | Hart |[Forceining] Ack.Vikt | ek, Hait | AcK.FHrg. |

Ne. mmo | 2roqukt | % *% Granat | %5 Granat K ! % Granat | *s Granat |

; SEEE 84 | 203 122 584 | 203 |

3 92 | P2 | 214 s98 202 13,7 l 32,5 05

| | | P3| 883 26,4 | 49,5 106,06 35,3 1000 |

{ | | Teralt | 100.0 353 1 100.0 * f

IESULTAT AV MAGNETSERARATICNSFCRSCK . ( P1)

T

] Sraxuen | L Wik 0 mai Farasining|
Forsek 1 mm | Predukt | % | % Grapal] * Granat!
omE . Magn. | 460 Y790 T
®0om  03-10 | CMagn. | 342 | 200 | 223 |
{ Roi x4 ! | Towan | 1060 | 47 | 000 |




Oppredningsfraksjoner, Sala (juni 1995)
Semi-xvanutativ XRD-bestemmelse av zranatinnhoid

100
0 - =3 QOranat ( vekt-%)
b
Z @ - !
o
>
-} -
0 -
oz
, L2
] i K] - b 9 7 3 7 i i
Analvse nor.
NR!
Analvsene er semikvanaianve m.j.p. absoiuimiva og de relanve
variasjoner. 3edre palireligiet ¢ de reianve vanasjoner kun vpprs ved 4
kiore zarallellprover.
Araal % Gnt
Anal. nr.  Fulistendig pravepetegneise (tot,; (Gnt.std.)
3 HGMS o umagn. 0.5-1.0 mm 56,40 200 . T
2 -GMS T magn, 2.53-1.2 mm 166,22 78,9 . T
3 Spiral T4 P1 9.3-1.0 mm 137,32 61,9 _
4 Sgiral T2 = 02203 mm (?7) 145,30 66,3 T pme.
3 Sgirai TS =1 < L.2mm(?) 131,74 58,4
5 Soiral T4 ~2 2.5-1.0 mm 115,70 49,2 y .
7 Sgiral e =2 0.20.2 mm (?) 123.89 33,9 ~Ta. e
3 Sgiral T3 P2 <CZdmm 118,99 49,8
el Seiral T n3 3.5-°.0 mm 81,21 22,2 7
10 3giral Te 3 0.2<0.3 mm (?) 75,22 28,5 e
R Soiral T ~3 <0.2mm () 70,29 28,4 . ~

NGU ‘Are Korneliussen) 21/CG/95 Stokke\jurigs. wka
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2,
Garnet A/S
Spiraiforsck 1998-05-29
:
; SPIRAL HGS
SAMPLING l_
_______ I '
WV 7 . v T
Aol g PUMP SPVC 232-50
| TestNo | Sample Sraction | Product | Weignt 3. % s0lids | Capacity J'
! 3 1 mm 1 i [ Slum SOIIdS i
; ] X I mein ph
i 1 [ AO 5180, 3,5-% P4 19.0 52,5 2.30 2,18
i Y] 58.9 723 0.80 2.48
P3 241 ! 120 1,78 2.21
- )
| Total 100,0 322 288 J.35
| 2 AQ 5180 2.2-0.3 Pl 13.8 58,3 n.23 232
| - ED) 712 87.4 1.07 0,81 |
P3 . 148 538 2,17 0,13
Total 100.0 8.5 347 0.85
| 3 AC 5180 0.2 21 12.3 51,1 0.25 2,13
P2 214 59,4 0.45 0.23
P3 56,3 21.2 3,53 2,71
Total +00.0 272 423 1 .07
{High Force ‘est
(250 om I i
roll 4:4 AC 3180 0.3-1 Mag 48,0
Cmag S4.0
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Fraktion- 1 + 0,5 mm
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.Cérslag till #ytschema

ingaende kapacitet: 251/ h

GARNETZ.XLS

ingaende maim

2.0 M,
. of -— A
Krossning och siktning av C""qu‘" vy /Screen  to v
ingadende maim tilt- 15mm » ™' Feed oy Kressning
amas utéras oa entrapenac | O et v
. Sikring , 15 mm
.—-——’l - I ’
v -
Stangkvam '
' ———
Siktning , 1.0 mm 2
«—* -
 J i—
Siktning . 0.5 mm 3
® s -
Siktning . 0.2 mm *
v vy — v —
Skakcord 5 Skakpora € Skakberd 7
K MP Al K MP Al X MP Al
4 - v o ——
v —_— 1 o b 4
- ) 4 h 4
v . v — v
Fiiter!8 Ommalningskvarn 3 Avtait!
Tomw 10 v o
Y
Silo
—_—
_Koncentrat|
muvudutrustning ¢
Positicn  Benamning Antal Typ Anmarkning
Rod waill 1 StAngkvam 3 SRR aia. 1.3 x 2,3 m Moter 2x30 W
lereen 2 Sikt Maskcopning L 1.0 mm Anges serars
- 2 Sikt Maskcppning ZC,5 mm Anges senare
- = 4 Sik Maskorpning £ 0.2 mm Anges senare
Shat.rabix 3 Skakbers 3 Detster 999 , mpte . slamnbpat
— .« — 3 Skakoorg 3 Deister 999  tnpie , sancnbsat
— . — 7 Skakbord 1 Deister 389 | nple , sancnbbat
25:‘ it midl 3 Ommalningskvarn 1 3RR dia, *.2 x 2,4 m Motor 20 <W Lul+Stang-xvarn
i 3 Filter TFE 812
3;—:. e~ 10 Tark p Anges senare

Si angivet : flytscnemat (Magnetseparaler typ HF (| permanent starktait
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SALA INTERNATIONAL AB

$-733 26 SALA SWEDEN
Tel, »48 224 57000 Telox 7536 SALA §
Dirac digd, 57203

Date: 1994=~10-26

From
Carl Montan

Number of pages ircl, this: 2 + |
To
SVEDALA AS

TELEFAX

Process Sysiems

Att.: SIVIND HANNISDAL

Talefax No.: +46 224 16950 Teletax Ne.:
. it ref.; $84.490 092 Your Ref.:
Lopy to.

Subject: GRANAT PRCJEKT NORGE, STOKKE INDUSTRI AS

BUDGETOFFERT NR £94.490 093
Modulbyggd enldggning f8r 12 ¢/h {6 framst8lining av granat-blistersanc.

Biste Oivind,

Vi har hliirmed ndjer att presentara ex budgetoffert pd SEK 12 000 000:~ %r ez modu>e ggd
anléggnring till STOKKE INUSTRI AS, kontaktman Svein Parr.
Arnliggningens kapacitet 4r {82 12 1/ indende gods och slutpradukien &r gransi-Riastareand,

) "0cess beskrivning - se bilagr flyrschema
q-llﬁggningsgrﬁnscr:

- Inmatningsficka dr - 20 mm gods

- Utiopp torken f8r koncentrat

~ Utlopp aviallefdrjockare

Material krossat till -20 mm levereras av annan till anliggningens inmatningsficka.
Frin fickan matas materialet till en stdngkvam som 4r 1 sluten krets med cn sikt pd 2 mm.
Produkien =2 mm pumpas tll en sixi pd I mm. Fraktionen 1-2 mm gdr til} tvi=stegs gravimerrisx
separering med spiraler,
Produkten -1 mm pumpas tili en sikt p& C,S mm. Fraktionen 0,5-1 mm gir «!! rvi-stegs
gravimetrisk separering med spiraler.
Produkten -0,5 mm pumpas till en sikt pd 0,2 mm. Frak:ioner 0,2-0,5 mm gir 1ill tv-stegs
gravimetnak separerng med spisaler.
Produikren ~0,2 mm pumpus 111 avfall.
Avialler frin den gravimetriska separationen {8r fraktionema 1-2 mm och 0,5~1 mm pumpas il en
cyklon, Overloppet gir tili 2 mm sikien medan underioppet gir till Sl’lrg,.\vaﬂt‘:"

‘fallet frdn den gravimetriska soparationen fr fruktionerna 0,2-0,8 mm gAr il avial!
-otalaviallet ghr till en firtjockare f¥r dtervinning av processvatten. (€5 inmzat i Svischermat men
Wt) Undarioppe: pumpas till aviaiisuppiag.

L)
VY vanasn OF THE SVEDALA GACUP Pomn,  win
Al #TVE e / Tl -

e SRS LA




—
_-5292_3592 SUEDALA AsS 23 2-1:. LB,

TELEFAX

V—

Koncentretet frin den gravimetriska separationen gar tll et: filter for avvatining och darefter :ill en
tork.

Ovrigt
Vi har priser pd vad krossningen kostar ; Varmlandsgulc,

Krossning till -16 mrm kostar SEK 45 per ton
Krossning till -8 mm kostar SEX 23 per ton

Vi hoppas denna offsrt méter kundens behov.
Med vinlig hilsning

O P

i) ontan

QY vemBER oF THE BYVEDALA GROUP

TTra sIvelcre,

F’s:. ne 242

Traans
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. BERGVESNET

Leiv Eirikssonsv. 39
Posth. 3021 Lade
7002 TRONDHEIM

Attn.: Bjarne Lieungh

Spjelkavik 14.02. 1995

VEDR. STOTTE TIL RUTILIGRANAT-UNDERSOKELSER SUNNFJORD

Det vises 4l nidligere sgknad og Deres tilsagn dat. 23.03.94 vedr. tilskudd 1l
. prospektering eter rutil/granat i eklogitter, Sunnfjord.

Arbeidet som omfattes av omsakie prosjektmidler, ble avsluttet | marken i januar -95
(boring), men pdgdr fortsatt, bl.a. med analyser av innhentet borkjerne-materiale.

Kostnadsrammen for omsekte prosjekt, er imidlertid oppfyit, og det oversendes hermed
revisor-attestert regnskap for hittil utfgrte arbeider.

I forhold 4l seknaden, er det foretatt en viss omprionitering, bla. fordi NGU i enertid
valgte d gjennomfare geofysikk-arbeidene for egen regning. Besparelsene her er hla.
benyttet il mer omfattende kjerneboring (boret 400 m mot omsgkt 300 m).

Vi hdper at disse endringene er innenfor rammen av det sgkeren har adgang nl uten
spesiell fllatelse.

Siden arbeid fortsant gjenstdr, vil en endelig rapport farst forefigge i aprillmai-95,
‘ Resultatene av de utforte arbeider er imidlertid opplaftende pa flere mater:

- Utfort geofysikk (hest-94) har gitt en rekke interessante anomalier for oppfelging i
-95, bdde med geologi og event. ogsd mer horing!

- Kjerneboringen har gitt svart verdifull informasjon om bdde generell geologi i
omrddet, og om Saurdal-forekomsten spesielt.

- Prosess-arbeidet har ogsd nlfgrr ny og verdifull informasjon om mulighetene for d
Jfremsuille salghare konsentrater av bdde runl og granat.

En narmere beskriveise om utfareise og resultat vil komme [ sluit-rapporten.
Towait har samarbeidet mellom Garnet AS, Du Pont og NGU utlgst investeringer |

runil/granat-prospekiering | stgrreisesorden 8-10 mill NOK bhade i 1993 og 1994!
. Hovedtyngden av derte baeres av Du Pont (prosess-usvikling), men det er helt kiarr at



. uten det etablerte, positive samspillet og aktiv medvirkning fra Bergvesnet, hadde dette
knapt vaert mulig!

Selv om prospektering helt klart bdde er risikofyit og langsiktig investering, har nevnte
arbeider ogsd betydelig sysselsettings-effekt pa kort sikt:

1) Lokalt i form av hytteleie, transport, service m.v.

2) Regionalt/sentralt i form av oppdragsvirksomhet (boring, helikopter-lele, prosess-
arberd m.v.)

J) Deltakende selskap, her bade NGU (1-2 arsverk), Garnet AS (1/2 drsverk} og Du Pont
(2-3 drsverk)

o Prospekteringsfondet har derfor etter vdr mening en svart sd viktig funksjon, for selv
om tilgjengelige midler er rel smd, representerer de en betydelig katalysator m.h.t. d
tiltrekke seg selskap med ngdvendig risiko-kapital, og pa den mdten bidra nl
a bevare interessen for d utvikle norsk malm/minerai-virksomher!

At det ikke er funnet plass for skke midler i 1995 er derfor sterkt beklagelig, og det
her arbeides aktivt for d fd dette pd plass igjen i 1996 -budsjettet.

For ordens skyld kan nevnes at vdre planer for -95 sesongen tyder pd rel. omfattende
arbeid, som nevnt bl.a. med oppfaiging av geofysiske anomalier.

Skulle det derfor bii aktuelt med utdeling av prosjekimidler, hdper vi derfor ¢ komme i
betrakming, og herer narmere fra Dem i sd nlfelle.

Som det vil framgd av vedlagte prosjekt-regnskap, er det hittil bokfart wigifter rotalt pd
kr. 649.176,38 al dette prosjektet i 1994, og vi her om at flsagnsmidlene uthetales sd
snart som rdd,

;Wed hilseﬂ
Gamner AS \
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'Parr

. Vedlegg: Prosjekt-regnskap



GARNET AS

P.b. 8158 Spjelkavik

N-6022 ALESUND

Bankgire 5354.95.03199
Postpivo 8802 4556213

l. PROSJEKT - REGNSKAP SAURDAL/RISASKARDET, FJALER KOMMUNE

(Vedr. tlskudd fra Prosp.fondet 1994)

KOSTNADSOVERSIKT - HOVEDPOSTER.

Regnskap 07.02, 95 Tilsagn 24.03,94
* Arbeid /omk. eget personell kr 219.313.65 kr 140.000,-
* Eksterne kostnader NGU " 20.689.00 " 120.000,-
* Eksterne kostmader Diamantboring " 346.743,05 " 250.000,-
* Eksterne kostnader Prosess-arbeid " 62.430.68 " 100.009,-
SUM KOSTN. TOTALT. SAURDAL/RISASK. KR 649.176.38 KR 610,000,

Spjelkavik 07.02. 1995

Gaymet AS

3 e'\%ﬁ:\l\]q‘/‘_\/

Revisorbekreftelse

Kosmadene i regnskape: pr. 07.02.95 er kontrollert mot underdokumentasjon. Kostnader
vedrgrende egne ansatte er beregnet pi grunnlag av fordeling av medgatt td pd de ulike
prosjekter. Det er benytet standard timesats pa kr 350,-. De andre kostnadene er i samsvar med
eksterne bilag.

Alesund, den 13. februar 1995

REVISJONSFIRMA AMUND FROYSA ANS

j{l /%Mi_‘ mund Fravsa ANS
Stetsaut. revizorer

Ole Martn Sater Reviscr nr. 852565843

statsaut. revisor



%

GARNET AS

P.b. 8158 Spjelkavik

N-6022 ALESUND
Baniygiro 5154.05.03199
Pogzgire 8382 4556213
KOSTNADSOVERSIKT - DETALJ-REGNSKAP.
* Arbeid eget personell.
- Planl. av feltarbeid/boring/prosessforsok 40t a kr 350 kr. 14.000.00
- Feltarberd  Saurdal/Risaskardet 1994 (17d) 80ta kr 350 " 28.000.00
- Oppfeoiging av diam.boring ™ " (15dy S0ta kr 330 " 28.000.00
- Reiseomk. feltarbeid/diam.bonng iflg, (bilag 1) " 66.320.30
- Reiseomk. i forb. med prosess-arbeid (bilag 2) " 3404375
- Div. omk. {tlf. retugheter m.v.) " (bilag 3) " 48,949.60
Sum arbeid/omk eget personell kr 219.313.63
* Eksterne kostnader NGU, (bilag 4)
- Leie av NGU-personel] (reiseomk) Kr 444900
- Analvser. rapporter m.v, " 16.240.00
Sum ekst. kostmader NGU kr  20.689.00
* Eksterne kostnader Diamantboring (bilag 5)
- Utgifter bore-entreprenor kr 256,803.90
- Utgafter transport m.v. " 78.419.13
- Innkvartenng mannskaper " 11.320.00
Sum ekst, kostnader diamantboring kr 346.743,05
* Eksterne kostnader prosess-forsek (bilag 6)
- Utgtfter prosess-forsok kr 30.336.73
- Frakt av provematenale " 12.093.95

Sum eksterne kosmader prosess-forsek kr 62.430.68

SUM KOSTNADER TOTALT SAURDAL/RISASKARDET KR 649.176.38




