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1. INTRODUCTION.

—— e ——

The Karasjok—programmecis located in Finnmark fylke, Northern
Norway, centered at 69 20' N and 25°15' E. (Fig. 1l). The
tract of land is called Finnmarks-vidda, an area of ahout
14.000 km?, which means the southgoing sheety exteansion of
the normal northern norwegian coaststate into the "Lappi" -
district of PPinland. It represents the norwegian part of

the north scandinavian, respectivly artic, peneplain.

The project-area lies in the eastern part of this region in

the nearea, west of Karasjok, a town located aft the Karasjékka
(Karasiok-river) 18 km west from the Fimpnish-border. The
prospected area is about rEctanqulﬂr shaped with a N-5 extension
and encloses about 1000 km*, It encludes the main part of the

so called "Karasjok-feltet™ (WENNERWIRTA, 1968).

The landscape of this district (s formed by extense glacial
erosion and shows therefore a very soft relif. It predominates
knolls or smouth mountain ridges surrounded by flat u-shaped
valleys, which are normally covered by svamps. The general
heights differes between 400 and 250 m, with an averaye of
about 300 m. The main elevation is the lIskuras mountain belt

- made up out of quartzite - with 642 m a.s.l.. It 1s outside
the wark area.

The drainage is undertaken by the main rivers: Karasjakka,
Jesjdkka and Bavtajakka. They are running mostly either in

a strict N-8 or E-% direction with rectangular bands in be-
tween., They are following and pointing out by that way the
prominent tectonic lineaments. "he riverbeds are wide - 40

- 170 m - and u-shaped and filled with fluviatile and glacial
material. The older river terrasses are in general 6 tc 7 m
above the nowadays run. Due to the very little fall - Kara-
sjdkka: 90 m on a distance of 60 km (Baeivasgiedde: 218 m,
Karasjok church: 125 m) - the rivers are even in the summer-—
time navigable by engined riverboats.

There exists a typical vegetation of the higher latitudes.

it comprises of cripple - birches, juniper, dwarf - birches
and small wil low-trees and hushes. [P'urthermore there are
existing pine-trees, but they are restricted to the river=
valleys. The ground is covered by gras, several kinds of
berries (e.q. rubus chamaemorus, arctostaphylos alpina, vaccinium
uliginosum, vaccinium vitis-idea) mosses and different kinds
of lichen (cladonia mitis, peltigera aphthosa, cladonia
pyxidata). At some locations there were found flowers of
viscaria alpina which are typical indicators for Mg-rich rocks.
(sec alsoc RELITAN, 1963).
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2. _GENERAL_GEOLOGY OF TiHE_FINNMARK-DISTRICT

-
—— —— B S o e e — - —

The Finnmark area consists of precambrien to caledonian

rocks. The cldest rocks exposed are of archean age and

are dated back to 2800 m.y.They belong therefore to one

of the oldest yet reported rocks of Norway. The main pre-
camiprian areas are the Sor-Varanger region with the "@sc-
Pinnmarlss grunnfijell”™ (OFTEDAL, 1974) and the Finnmark-

vidda. They are lyving south of a SW-NE trending line

running from the north west corner of the Finnmark-vidda

up to the Varangerfjord in the E (Fig. 2}. This line markes
the border between the precambrian sevies and the unconform
overlving caledonian rocks. Furthermore there are exsisting
two textonic-windows of bremcambrian = bhasement in the
caledonian mountain = chain, known as the Komagfjounzd - and the
Alta - Kvenangen “tectonic window". All the four mentioned
1reas have a more or less comparaple precambnrian stratigraphic.
This is the fact especially in that unit of volecanic -
sedimentary deposition oi paossibly karelish (1800 - 1900 m.y.])
age, this project is dealing with. For a better understanding
of the now prospected area and for supposely further pros-
pecting activities in the other areas a short discription

of all of them will be given in the following.
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Fig. 2: Simpliftied geological map of t:he Finnmark=dist:riet.



| THE “@ST-FINNMARKS GRUNNFJELL".

e — o ——————

Only very little informaticon are available about the

geology and lithostratigraphic of the precambrian base-

ment south of Varangerfjord. That is why most of the works
are carried out by geclogists of Sydvaranger A/S, here under
the leadership of J.A.W. Buage (BJURLYKKE, 1982). However
some notes and within that a general stratigraphy are found
in OPTEDANL (1974) and BJORLYKKE (1982). After COPFTEDAHL
(1974) the precambrian rockgroup is divided into three main
qroups. (Fig. 3).

& ra og omtrentlig
al (hlnqi mlil. A Stratigrali

? Gje nnomsettende u-juu)unrpt

Foldning og metamor! ase

Patsam A 1
Karelider 2. Bkogfoss gronnsten ' Underocdner Lag ov gimmarnkifer, kalk,
ca. 1800 tuifer og sure lavaer | tislutning: Basisk panbro og nedetin:

1. Neverskrukk konglomeratet . Palymik! hasalkgl

Gennomsetiende ganger av granitt og negmatint,

2500 Sterk foldning og metamarfose med dannelse av feks den anatok.
tigke Neiden gramitt
Norvego- Biarnevanns-gruppen.
samicler 4 QOrnevann metavul kamitter - Biotitt-homblende-gnaser (vesenthig

meta-andesitt og metadaciitl

3 Sydvaranger iernmaim 11N kvartsrandmalm!
e y ? Rigrnevann gneis. Mest kvartsitter og glimmerskifi, tynne rhyo-
litthorison ter
1. Bj@rnevann korglomeral: Polym. basalkgi
I . T
| Jarfjord-komplakset
Pre- Gammett gnesuncuariayg « Sydvaranger med granittiske gnewsar, mig-
samider matitter, glimmer o4 gtanatgneiser, »kinzigitts og amfihalin
ca, 2800 ? | Fra Polmak vestover fongs Tana: Granulittgnaiset

1) Forsiag 1l nye stratigralinke navn

Fig. 3: The precambrian of the east-Finnamrk (OFTEDAHL. 1974).

There avre from the basis upwards the "Jarfjord-komplexset”
{2800 m.v}), which consists of granitic gneises and migmatites
and finds its pendant in the archean gneisdome on the
Finnmarks—-vidda (see 2.2}, than the "Bl¢rnevanns—aruppe" (2600
m.¥.) supposely a geosyncline series and at least, with a
clear discordance to the underlying group, the "Petsamo-
gruppe" (1800 m.y.)., a typical geosynchine sedimentation pile.
This group starts at its footwall with a basal-conglomerate
(Meverskrukk-cond lomegratet) , what is mixed with arkosic sand-
stones. Upon that rests a sequence of basic voleanics ("Skogs-
foss grgnnstein”), made up out of submarine - pillowed - basic
volcanics, now metamorphosed to greengtonas and or amplibelites
and not further differentiated ultrabasic volcanics with inter-



bedded graphite slates and - schists. Further up there are
following more felsic volcanics and, in a greater amount,
metasediments like micasenists and carbonates.

The series as 1ts whole could be related te a rift - velean--
1sme (BIPRLYKKE, 1982). There are some indications - age of
formation and lithostratigraphie - what leads to a corre-
lation of this group wiith the volcanie-sedimentary sequence
of the Finnmarks-vidda (OFTEDANLL, 1974).

Connected to the Blprnevanns-greup there 1is an exhalative -
sedimentary 1iron-ore deposit called "Sydvaranger quartz -
tanded iron ore". Further informations gan be taken from
BUGGE (1978).

In the norwegian part of the Petsamo-group no sulfide mine-
ralisation of economic importance has yet been found. Well
known is a Ni- Cu - mine (Petsamo) on the russian side, not
far away from the norwegian bhorder. This pentlandite/chalco-
pvrite appearence is connected te serpentinized peridctites
and metagabbros. On the norwegian side there have been re-
portet houlders of equivalent mineral composition in glacial
residues from the Pasvik-area. Glacial transport directican
and trace-element analysis cof these heavy sulfide boulders
point to an own mineralisation supposely located in this

area. In the last few years prospecting activities were carried
out by Sulfidmalm 4/S. They included diamond-drilling. In fact
of the negative results these activities were stopped in the
middle of 1982.

2.2 _GEOLOGY_QF _THE_FINNMARKS-VIDDA.

-
-_—— -

The geological structure of the Finnmarks-vidda is from the
first point of view a very simple one. (Fig. 4). In central
position there is found a tongue-shaped gneisdome of archean
age (2800 m.y). With a maiply ¥ - § elongation this bhody
sovers an area of about 5000 kmZ. Its northern hinge is
located in the nearea of Skoganvarre. "his gneisdome is
surrcunded by a volcanic-sedimentary seriles metamorphosed

in lower greenschist - to amplibolite-facies. Its horizons
are running more are less N - S and by that parallel to the
gneisborders. This unit shows litheclogical differences be-
tween its eastern and western part, what efforts a discrimi-
nation in the West-vidda, with the westerly greenstone-belt
and the Earasjok—-group (east side). Their separate discrip-
tion wil! bhe given later.

The total age of this rockgroup 1is nowadays in discussion.

Former age-determinations pointed cut a karelish (1800 m.y)
Farmation. Never works carried out on samples of adeguate
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material from northern Finlard lead te a possibly archean
age (BJPRLYKEE, 1982).

Both, gneisdome and volcanic - sedimentary pile are in-
tructed by gabbros - the majority of them is found in the
Rarasjok-greenstone - belt-, granites and delerite - dykes.

2:2.1 THE CENTRAL GNUISDOME.

This hasal gneils varies from granitic to dioritic in com-
postion (BIURLYEKE, 1982) - granodioritic to guartzdioritic
(SKALVOLL, 1972) - and shows by that locally enrichments of
mica and garnets, what leads to a mica - or garnet gneis. It
predominates a wedium grain-size and a cgrancblastic texture.
FPegmatitic eguivalents develops as small {(dm) "veins" and or
certain bodies with typical mikrographic textures between
quartz and feldspar. Enrichments of large biotite-plates are
common in these zones.

inclusions of unfamiliar material as amphibolites, hornblende-
grneises and micagneisses are reported from WENNERVIRTA
(1969) . HOLMSEN et al. (1957) describe micaschists, green-
schists, quartzites and talkschists, the coummon types of
rocks in the westerly greenstone—-belt.

The contacts between the gneisdome and the onlying meta-
sedimentary formation are as well concordant as discordant.

2.2_THE_KARASJOK-GROUP.

7
— o -

The stratigraphie of the Karasjok-yroup given by WENMERVIRTA
{1968) and SKALVOLL (1972) basis essentially on one goad
outcrop, called the "Cag'gejdkka nekkelomréide", which is
located about 10 km south of Skoganvarre. After that the
Karasjok=-aroup consists of two, supposely three groups: an
arenzceous basis, the following volcanic-sedimentary pile
and 1 more sedimentary completition part (FFig. 5). The last
two ones are described as the Karasjok greenstone-group.

It builds the Karasjok oreenstone-belt, (BJURLYKKE {(1982)),a
mainly ¥ - § trending f{ormation, which runs from Porsanger-
fijorden in the north to the southern corner of the Finnmarks-
vidda. From here it continues further into Finland, where

it forms the Kittila dreenstone-complex.

Fig. 5:

Karasjok gregnstone-group
= amphibolite, hornblendeschist
(imarbel)
- meta-picrite (mafic, ultramafic. laves)



E =3 :
SUHPOSS. 3 Arenaceous basis

Karelish
(1800 m.y.} - mica schists, metagreywacks,
graphiteschists
- guartzites, metaarenites
-~ basalconglomerate
Basal gneis-complex
(5] l'}:E' an

(2800 m.y)

The arenacecus basis comprises out of a typical basal cong-
lomerate, which grades upwards into arkosic sandstones and
further into pure guartzite. This alignment characterizes
an typical clastic evolution of shelt deposition. Upecn that
follows a more pelitic section made up out of quartz-mica
schists, which contain small horizons of metagreywackes and
graphite schits.

The contacts between the base = sediments and the onresting
Volcantec-sedimentary pile éppearse to be very sharp with
logally obvious brecciatieon. This let think about tectonic
conditions, which are mainly accepted by SHALVOLL (1972) and
BJYRLYKKE (1982) - he believes in an ovarthrusted sequence
from the east.

2 dﬂ ailed description of the whole volcanicsedimentary pile
or even an idea of the karelish (?) volecanic evolution hasn':
been found in any of the publications. Surely, this is why
there 1s a lack of 1nformation about the geology based on the
vary small amount of outcrops.

The greenstone unit starts at here base with basic and ultra-
basic volcanics, which show locally very well preserved
pillow - and agulomerate - structures (Njuvcokka). Thay
oceure nowadays as more Or less massive amphibolites or
garnet - amphibolites and greemstones and can be interpre-
tated as former submarine basalt-flows.They are acecompanied
by amphibolechlorite schists, supposely tuffdceaus ir origin
(WENNERVIRTA, 1968). Furthermore SKALVOLL (1972) reports
rockmaterial composed of amphibole, chlerite and serpen-—
tine surely an altered ultrabasic volcanic. Interbedded
Ln this sectlion are some arenaceous layers, described as
biotite - bearing metasandstones (BJPRLYKKI, 1982). Furter
are associated one or even more horizons of iron-banded
quartzites (banded iropn=formation) and bheds of graphite
slates and - schists.

These banded iron-formations are of possibly exhalativ -
sedimentary origin and occure in 8 to 15 m big horizons



mostiy on tep of marked basalt-flows (masses of amphi-
bolites with underlain amphibolite-chlorite), from which
they are divided by 5 to 20 cm thick seams of sulfides
{composed out of pyrrhotite with minor amounts of pyrite
and chalcopyrite}. The formations show in general a wide
mineraleogy. Main components are quartz, carbonate and
magnetite. In a lesser degree there appeares garnet,
pyreoxen, biotite, dgrunerite and ferric tremolite and in
adgdition hematite and Mn-oxides. By diamond drilling
(TREGFTEN, 1957082) there is proved a distinct zoning, both
in 4 horizontal and vertical extension, what is indicated
by mostly slowly changes in mineral compostion. Carbonate -
facles banded iron-formation occures for example at Njuv-
cokka 1n a higher niveau as the magnetite enriched more
quartzite variation. The pure silicate section, very often
located at the footwall of the formations, are alwavs over-
tain by "Skarnstein" (WENNERWIRTA, 19G68), supposely the
silicate-facies of banded iron-fermatiaon.

»

#s a rule the banded 1ron-formations are capped by graphite-
rich velites.

Higher up in the volcaniec=-sedimentary seqguence there are
found greater amounts of quartzites (with and without fuch-
e/, arkosic sandstoaes, micaschists and carbenactes.

'he uppermost part of the Karas)ok-group consists mainly out
of amphibolites (massive and banded, garnet-bhearing or not)
and hornblende gneisses, which are interlayered by small
horizaons of carbonate.

2.2.2.1_ECONOMIC GEOLOGY.

I'he Karasjok-district has heen noted for many vedrs for the
occurence of placer goeld. Nearly all of the earlier papers
available were restricted to these occurences (DaHL, 1891,
RENSCH, 1903). A good review of all 1s given by BIYRLYKKE

1 G96G)

Most ol the placer gold prospects are located in the south-
west ¢f Karasiok alonyg the Bartajokka and Karasjockka (here
only

the streak between Baeivasgiedde and Raitejavri). From
this areathere are reported both, basic and ultrabasic vol-
canics, whaich belong te the bottom part of the Karasjok—-group.
Connecred to are banded iron-feormations. Another placer

yold area 1s the Gorzzejédkka-/Anajakka-field, lying in the

far south of Karasjok close to the easterly border ta Fin-
land. This occurence is arranged - after SKALVOLL (1972)

- in the completion pile of the Rarasjok-group.

-

There are three different tvpes of placer gold occurences



reported by BJ@RLYKKE (1966). The first two ones are re-
stricted to the old erosional river terraces, which often
lie 6§ = 8 w above the present river level. "hese occurences
are described as

l. preglacial placers which have not been affected by
giacial erosion and

2. pregalcial placers which are enclosed in glacial residues.

The third type is represented by postglacial gold concen-
trations in present river beds. This is only found at the
"Sargeiok-gullfele",

The estimared total gold production of the Finnmarks-vidda

is of the order of 40 ku. The extracted gold consisted mainly
out of small plates of & to 1 mm in diamecer. No gold dust
has been reported. Besides that there were found some nuggets,
with up to 17 g in weight ("Sargejok-gullfelt")

Native gold has been found by REMSCH (1903) in quartzites
and sandstones near PBaeivasgliedde and Skiecamjokka. From
Finland {(Lappi=district) there have been reported gcld-
bearing pyrrhotite and siderite wveins.

At last should be mentioned, that the highest gold-concen-
tration of more than 2 qu3 was found in the “"Sargejok -
gullfelt”. This is located at the Sarge)okka south of Baei-
vasgiedde.

IRTON-0RE.

In 1956/57 a prospecting programme on magnetic iron—ore
connected with the banded iron-formation was carried out

at Soulomaras, Njuovchkka and Gaessagielas. These activi-

ties included as well geophysical surveys as diamond=-drilling.
On the best looking minervalisation south of Njuoveokka there
were drilled altogether 12 holes with a total metera2ge of

1100 m, The iron-content ranyed between 22 - 27 % by a thick-
ness of 10 to 15 m. No economic iron - enrichments have been
prooved (TRAFTEW, 1957/62, WENNERVIRTA, 1948).

SULFIDES.

A chalcopyrite occurence, bearing some gold, in a gneis of
dioritic composition was discovered by Sydvaranger A/S at
Rajvivarri in 19G6. The exploration programime lasted for
several years (a member of 10 were named by local persons).

Sulfidmalm A/S concentrated their activities on Cu - Wi -
cccurences bounded to ultramatic volcanics, the same type

of deposite they were looking for in the Pasvik-area (2.1.1).
These activities were dropt in 1976.



Several chalcopyrite, pyrite, pyrrihotite mineralisations

4re described from metamorphosed mainly basic volecanics

of the Caskias - Porsanger aroup, which is the northern
livhological equivelence of the volecanic-sedimentary

secrion of vhe Harasjok-arcup. ""he occurences are divided

into a stratiform type with a domination of pyrrhotite and

a Cu-enriched brecciated vein-type. The gstratabound sedi-
mentary deposits consists of alternating bands of quartzitic
and schistose rockmaterial with sulfide-rich seams. This
section can be followed on the base of a distinct rusty
colouring over a distance of several hundrets of meters

along the strike. 1ts thichkness vary from .0 to 20 m. The

main sulfides reported arve pyrrhotite and pyrite with lesser
amounts of arsenopyrite (gold 77 (BUGGE, 1978} . The brecciated
vein-type shows a very iphomoyeneous hakbit and develops mostly
in the greenstones. The vein-material consists of quartz
(carbonate is not reported) (TRGFTEN, 1957) and sulfides,
mostly chalcopyrite with bornite and digenite. Typical are
ore-shots near boundaries of greenstones.

211 prospecting programms in the last 50 vears,which encluded
geophysical surveys., diamond-drilling and pitting came to
a negative result.

A e " - -

A nearly complete description of the Vest-Vidda is given by
HOLMES ot al (1957). The results of further works, namely
carried eut by A. SOLLL are at the present time not avail=
able, though they are discussed already by BJORLYKKE (1982).
Furthermore there are found some regional studies mainly
dealing with the Bidjovagge Cu = Au - deposit. Espesially
they led forewards to a better understanding of the tecto-
nic structure of this area.

The rocks of the Vest-Vidda are metamcrphosed in elther
very low dreenschist (Caravarre regien) or in amphibolite-
facies.

The nowadays valid stratigraphy for the *vest-Vidda" originates
from OFTEDAHL (1974) Fig. 6.

As pointed out, the supracrustale rock-assemblage comprises
out of three main groups. The bottom-part builds the "HMasi-
gruppen", which mainly 1s composed out of arenaceous sedi-
ments, here the Masi = konglomerate and the Masi-quartzite.
This Masi-guartzite is well known especially from its

significant amount of Cr-mica (Puchsite). Right beyond this
horizopn there is found the "lowest" greenstone-series which
18 called the GAldenvarriformation (BJ@RLYKKE, 1982).
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Presamidish. Ca 2800

Fig. 6: Stratigraphic of the Vest-Vidda (OPTEDAHL, 1974).

The following "Caskias-uroup"comrpises out of masses of
metabasalts (amphibolites) with local obvious pilleow- and
agglomerate-structures, beds of tuffites, graphite rich
pelitic sediments and the often described and discussed
Albite-felsite from the Bidjovagge-mine, a rock, which
supposely represents a felsic volecanie tuft (leptite)
(HOLLANDER, 1979).

This rockgroup with predominating basic volcanics is
capped by the "Caravarre-group", a more arenaceous and
argillaceous unit, which carries minor amount of the tuff-
acecus pelites.

2.2.3.1 ECONOMICT GEOLOGY.

- —— o —— —_——— ——— o — — —

In the opposite to the Karasjok—-group no placer gold
occurences are reported from the Vest-Vidda. Several Cu,
“n, Pb enrichments are pointed out by HOWMSEN et al

{1957). These occure as syngenetic mineralisations in
graphite-rich sediments (either untouched by tectonics or
brecciatediup te 0.5 % Cu. (GJERSVIK 1957)) or are bound

as a epigentic type of deposition to metasomatic altcra=-
tions or to vein like structures. All of them are restricted
to the Caskias-formation.

The one and yet only reported deposit of commercial size

is the Bidjovagge-mine, located i1n the most westerly part of
the Vest-Vidda., Mining operations here started in 1970,
affter several years of prospecting and exploration. "Due

to the falling prices of copper" the production was already
closed down in the middle of 1975 (HOLLANDER, 1979).



The Cu - Au mineralisations at Bidjovagge occure in the
Casikas-Stuorajavre group, which consists in that part

out of either greenstones or greenschists, than carborna-
ceous schists, the albite-felsite and further more out of
intrusive amphibolites and metadiabases. The sulfides are
mainly localized tc the albite-Telsite and the carbonaceous
schists, which in places show & significant brecciation
(matrix out of chalcopyrite). The heavy sulfide concen-
trations are found in more or less lenseshaped bodies which
are following the main tectonic structures. They represent
remobilisations from syngenetic, stratabound mineralisations.

The ore-minerals are chalcopyrite, pyrite and pyrrhotite.
Galena, sphalerite and magnetite are restricted to fissuring.
The reported gold ls mostly connected with chalcopyrite and
pyrite, or, by lesser amounts of sulfides, to Bi-, Ni-, Fe-
tellurides (HAGEN 1981/82).

The Cu-content varies between 1,8 and 2,1 %. The Au-content
shows a ¢reat variation, but the average grade 1is about
1,2 ppm. (HAGEN, 1982), 0,5 ppm (HOLLANDER, 1979).

2.3 _THE ALTA-KVENNANGEN “"TECTONIC-WINDOW ".

S i S P ————————_ S PSS e

The Alta-Kvennangen window:- is used in fact.of the very
good outcrop=situation,as a referance-district, by, flor
example, interpretations of the precambrian rock-unit of
the Finnmarksvigdda.

Most of the papers available are dealing with the Cu-
mineral isations, found at Raipas and Kafjord and further
in the Bergmark-district. From ZWAAN a GAUTIER (1980)
there exist a geological map (L : 50000) and a detal led
description of the Alta - Gargia region, the east part of
the precambrian tectonic window.

The precambrian rocks of this area are combined to the
Raipas-group, Which consists, following the new subdivision,
out of four sections, known as the "Kvenvik-","Storviknes-",
"Skoaddivarri-" and the "Lugvusvarrifermation™. (Fig. 7).

This group is overlain by the senprecambrian "Bossekop-"
and the focambrian "Borrasformation".
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Fig. 7:

Stratigraphie of the Alta=-Kvennangen tectonic

window
Luavusvarriformation
dolomite with sandstone)
Skoaddivarriformation
(sandstone with metapelites)

1 . . - -
Rgiggs Storviknes-formation
group

{carbonates and metapelites)

Kvenvikformation
(metagabbro, metabasalt, tufisg,
metapelites, carbonates).

The Kvenvik-lformation encloses a more or less volcanic sequence,
mainly built up out of metagabbros and metabasalts. They are
interlayered by tuffs and tuffites which gradually increase

In amount up section. This pure volcanic pile is in his upper
parts more and more intermixed by pelitic and carbonacecus
sediments.

The following Storviknes-formation carries an alternating
bedding of carbonates and pelites.

Massive to slightly bedded sandstone:, which is intferbedded
by some horizons of pelitic material, predominates in the
Skuaddivarri-formatian.

The Luovusvarri-formation shows a significant alternation
ai dolomites and sandstones.

For the better understanding of the lithology of the Raipas-
group, there are given, in the following, some simplified
profiles published in different NGU-reports and by ZWAAM a
GAUTIER (1980). (Fig. 8 - 10).
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Skifer /sandstein
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Putelava

Metagabbro

Dalomitt

Fig. 8. . Simplifiea stratigraphy of the 2lta - Kvanangen window

(VIK, 1979).
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2.3.1 ECONOMIC GEOLOGY.
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The Alta-Kvennangen window shows a great number of Cu-
mineralisations and - deposits, that have heen extensively
explored or even have been mined for a longer pericd. The
most important Cu-occurences were K&fjord and Raipas, both
located in the Alta-Gargia district, and the "Bergmark-
omradet” in the western part of this window.

There are found uwo main types of deposits (VIK 1979/80/81),
both located in the Kvenvikiormation of the Raipas=-group.
The first, dessiminated type, is connected to albite-felsite
and eraphite-schists of a greenstone sequence. This appear-
ence makes it comparible with the Cu-mineralisation at
B31djovaqgye

The second type represents vein-deposits. There are described
glther quartz - carbonate - or siderite - veins, which

carry chalcopyrite and pyrite in bigger and smaller lumps.
These veius occure mainly in altered metagabbros (VIK, 198]1)
greenstones (BJARLYKKE, 1982). This group includes too the
Raipas-copper-mine, a brecciated vein-type deposit, but
located in deolomites and metapellites of the "Storvikformation".

2.4 THE HOMAGFJORD-WINDOW.
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The general geology of the Komagfjord-window is described
either by REITAN (1963) or by PHARAOH (1980) (see BJORLYKKE,
1982) .

The supercrustale series of karalish age is divided into
the "Holmvannsgruppen", the"Saltvannsgruppen" and the
"Nusserengruppen”. Both the iirst and the last one, enclose
basic¢ and ultrabasic volcanics (metabasalt, tuffs, tuffites)
and in minor amounts calcarecous sediments, quartzites and
carbonaceaus layers. The "Saltvamnsgroup", located in be-
twieen these volcanic-sedimentary sections,comprises out of
arkosic sandstones and polymikt conglomerates.

2.4

1_ECONOMLIC_G

.
e ¢

EOLOGY

There are known a lot of copper-iron sulfide depnosits from
the Kvennangen-window. These mineralisations are divided
into a more Cu-vich dessiminated type, found for example

in the arkosic sandstones of the Saltvannsgroup at Ulve-
ryagen (Repparfjord) and a more pyrite-~rich paragensis,
which is represented by small vein-fillings especially
occuring in the greenstones and gquartzites of the Holmvanns-
and Nusserengroup. This type of deposite has heer mined at
Bratthammeren, Porsa and Bachkes.



2.5 CORRELATIONS BETWEEN THE PRECAMBRIAN AREAS OF THE
FINNMARK-DISTRICT.

Most o©of the correlations between the supercrustale series
of precambrian age, found in the Finnmnark-district, are
made for only that reason, to clear up the geology and
lithostratigraphy of the highly covered areas, especially
these of the Finnmarks-vidda. Further more these combi-
nations can also help with prospecting and exploration
programmes. These correlations were made with the use af
marker horizons and charscteristic rock-qroups :and several
interpretations may exist.

The "Masigruppen" finds, and there is no doubt, its pendant
in the arenaceous bottom part of the Karasjok-group. Com-
plicated is the situation of the Gé&ldenvarriformation.

Egual material has not been found in the basis section on

the east side of the gneis-dome. This unit may be corre-
lated with the Holmvannsgroup of the Homagfjord tectonic
window. The following Caskejasformation (Vest-Vidda) is
comparable with the volcanic-sedimentary section of the
Farasjok-group, the Nusserengroup of the Komagfjordarea,

the Kvenvikformation of the Alta - Kvenangen - window and

the Ske¢gsfossgreenstone of the Petsamogroup of the east
Finnmark=district. The arenaceous sediments of the
Caravarriformation (Vest-Vidda) supposely find their northern
extension in the Skuvadduvarrisandstone of the Alta - Kvenanuen
area. Further it may be equivalent with the Saltvannsgroup
{Romag ! jord window), but also with the Masi-quartzite of

the Vest=-vidda.

A main problem is the stratigraphic position of the Iskuras
quartzite (Karasj]ok-district), which can be, based cn the
mineralogy, combined with the Masi-quartzite in the west.
This is done as welil by OFTEDANHL (19%74) as by BJIPRILYKHKRE
(1982) . WENNERVIRTA (1969) tries no real correlation. He
comes only to the result, that this hlock of rock must he-
long to his sedimentary-volcanic complex, what includes

the arenaceous basis and the volcanic-sedimentary section,
without the upper amphibolited and hornblendites (2.2.2).

From the econemic point of view, it i to stress cut, that
placer gold occurences are restricted to the eastern side
0f the Finnmark-vidda. It is conspicuous too, that no
banded iron-formations are reported from other precambrian
cutcrop-areas. Furthermore no gold-quartz veins are found
at all within the norwegian part.

The Cu-mineralisation and - deposits are restricted, with
only some exceptions, to the volcanic-sedimentary rockgroup
at the basis of the precambrian supercrustale series. No
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real massive stratiform sulfide-deposite is known from the
whole district. On the opposite, mumercus vein-type or
nrecciated vein-type deposits with somelimes high Cu-values
> 10 % (VIK,1280/8l1)} are described from the precambrian
vindows &and also (one)from the north-part (Porsanger) of the
Ferasjok dgreenstone~belt. Stratiform dessiminated types
i1 albite-felsits (possibly of voleanic origin) and carbona—
ceous schists and greenstones have heen mined at Bidjovagge
(hore secondary enriched, tectonically controlled] and in
the Bergmark-district. Eqgual mineralisations have heen re-
por od from North-Sweden and North-Finnland (BJORLYKKE, 1982).

3. GI'VLOGY OF THE KARASJOK-DISTRICT.
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The geclogy of the Karasjok-distriet 1s mainly described by
WENNER 7IRTA (19%69) and SKALVOLL (1972). From the last one
originetes too the nowadays valid geological-map (scale 1

250 000 of this area. Further informations are available

by diffcirent NGU~rapports, which in the majority are dealing
with the prospecting on iron-ore connected to the banded
iron-forration (2.2.2.1). Several other papers, such from
BJORLYKKE (1966) and REUSCH (1903) are more or less restricted
te the plecer gold occurences in this area (2.2.2.1}.

Both, stratijraphy and the main geology of this area are not
really cleai«d up vet. Bet a model of the lithclogy of the
precambrian cieckgroup is already in operation (2.2.2).

The geologica map draws a very diffuse plLcture of the Kara-
sjok district. The whole series of supercrustale rocks seems
to be divided 1 several small blocks, which have been rotated
against each other. This is shurely on one hand due to a lack
a information (low degree of outecrops), to the other due to

a certain high d=gree of deformation, which is represented

by 1isoclinal fold.ng, cbvious, bhoth, in a smaller and a
Yreater scale and in an extreme thrust faulting.

However, even from he very little information available, it
is possible to draw out belts of specific rock appearence.

The basis and ultrabisis volcanics for example, classified

by SKALVOLL (1972) a: metapicrites, together with the banded
iron-formations are siread out over a crescent shaped area,
which extends from Vuullosjavri in the scuth to Bakkelvarri
in the north. (Filg. 4). This area lies very close i:0 the
bhorder of the ¢neis—dwic, but east from Bavtaijdkka and
Karas)akha. In this belt the metavolcanics are accompanied
by the micez schists and guartz-mica schists of the arenaceous
bottom-part.Further to i{le east there folliows the large
district of the hornblenis schists and the amphibolites. A
belt of gquartzites (with fuchsite) is extending from Biesken-
Jargae in the wast over Jazgilvarri o the east side of
Karasijok,.



The strike of the horizons varies bhetween 09 and 350° (QUDD).
Locally there is found a very distinct E - W trend, here
especially in the metapicrites at Njuocikka and Gaessaglelas.
The dip is in all directions, but clearly predamigates tio=
wards the east. The ¢gdipanvles are normaly 30 to 45, some-
times hilgher, at G0, ore even more.

Tectonical studies from the Karasjok-district have not really
been carried out vet. No foldaxis or faults are included in
the geolocical map from SKALVOLL (1972). A structural sketch
with a briel explanation is given by WENNERWIRTA (1969).

This illustration shows foldaxis, which are mostiy N - &5
trending, heve in Iskuras-district (south of Karasjok) and
strict 2 = W orientated 1in the far south at Baeivasgiedde.
Fractures occure as flat lying uplifts strikeing ca. NE -

SW. The direction of movemert or even the age are not dis-
cussed.

4. DIAMOND-DRILLING PROGRAMME 19B82.
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The diamond-drilling program in the Karasjok-project area
lasted at least three month, from the 18th of June to the
leth of Seprember. On ground of a mutual aggreament, there
was a two weeks break from the 13th to the 27th of July.

The works were carried out by the norwegian drill=-company
TERRANOR A/S. Drilling-operations were undertaken in two
skifts., The equipment consisted out of a ri¢g-sliade, a
transport—-slade and muskeg (Bombardier., Can.). The drill-rig
was a fully avtomated hydreulic cere drill of the type

DBH 700 from Diamond Boart, Beloium,with wireline. Normal
coring was undertaken hy 46,1 mm (1.815') (0.1).) steel-rocks
of the metric system and diamend-bits with impregnated dia-
monds by different hardnesses and diamond-qualities. The
normale casing wae done by 56,1 mm (2.209') and 66,1 mm
(2.602'}) rocks. In only half of the cases, there was used a
76,1 mm (2.9%95') dimension.

The drilling operations were concentrated in two main areas.
(Fig. 11}. The first is the tract between Karasjok and
Bieskenjarga, which enceleoses the drill-targets on Madijavri
(1 hole), Daktejikka (2 holes), Sammelcdkka (. holel,
Gaetkevarri (2 holes) and Aslat~-Pier-Varri (1 haole). These
locarnions are connected to good supply gravel roads. The
second drill-area is lying in the far scuthwest at Baeivas-
giedde, about 35 km (linear distance) from Karasjok. Drilling
was done here at Dabmutsuokkadas (3 heoles) and Gaessaroavvi
(1 hole!. This place can be reached only either by tractor
or heavy cross country cars on swampy dirt roads or by heli-
copter. No supply is possible by water-plane. The transport
of the drill-equipment to this operation area was undertaken
by muskeqg.

There were drilled 11 holes (13 with stucked ones: DAB-82-01/04)
with a total meterage of 1.337,35 m. The drill-targets were
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jood corresponding EM- and Mag.-anomalies of ground geo=-
physical surveys. Some conductors could be ¢liminated before
as graphite horizons by former fieldobservations. The drﬁll-
angle was - 457, that in fact of the mostly low (30 = 45°)
dipping of the supercrustale horizons. The direction of
drilling was mostly aligped with the geophysical profils.

4.1 DIAMOND DRILL HOLE DESCRLIPTION.
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The logs of the single drill holes are arranged at the end
of this report.furthermore, from every drill hole there are
columnar profils available. The illustrations include teo
the estimated rotal sulfide contents of the different rock-
types, the sample-locations together with their chemical
results and sketches of the EM- and Mau.-anomalies of the
target.

MAD-82-0]
location; Hadijavri-grid, 1 km southwest of Karasjok
L 1 +00d /0+ 00

drilling: = 450. grid west (33001

overburden: 3,40 m

depth: 75,00 m

further points of interest: started : 19.06.82 (d)
finnished + 21.06.82 (d)
cementation at 35,30 m.

samples: 4, covering together 6 m.

This drill hole intersected three distinct rock-units. These
are from the top downwards a metagabbro (0 - 46 m), a graphite
sefuense (46 - 57 m) and a series of argillaceous metased|-
ments with interlayered basis volcanies (57 - 75 m).

The metagabbro (amphibolite) is a massive, locally - here
especially in the contamipation zone to the metasediments -
slightly schistose, greenish black rock, which occures as
well in a medium (0,2 - 0,5 mn) as a coarse grained (0,5 =
l,0 mm) variety. The plagioklas-content may rise to about

60 % = this gradual - but is mostly very very low. A neglig-
able ritanomagnetite - impregnation is recognized between 22
and 23 m. Sulfides, here mostly pyrite accompanied sometimes
by pyrrhotite, are present sporadically. At about 40 m there
occures a massive sullfide seam (pyrrhotite overestimates
pyrite), which shows very irregilar walls to the surrounding
foliated and disturbed metagabhro. This mineralisation shows
no characteristics with a real vein-type deposition. It is
more to think of a lense shaped remobilisation. The contact
between the metagabbro and the metasediments are clear!y
discordant.



The graphite sequence, of 11 m thickness, is maid up ocut

of a more or less massive, blackish coloured graphite pelite,
which posesses some bands of biotite-phyllite. To the
frregular fissuring, there are bound quartz (remobilized,
autochthon) and the only visuahle sulfides (pyrrhotite,
pyrite) . ;

In the lowest sequence there predominates a derk grey, very
well schistose garnet phyllite {garnets reach locally 10

Val. = %4 bw an average grainsize of 0,2 mm), which is inter-
bedded by a green to light green hiotite-chlorite-amphibolite,
perhaps a basic tuff to tuffite.

The sedimentary pile of this drill hole shows a clear domina-
tion in pelitic sediments. The amount of intermixed volcanics
is very low.

The HEM-conductor is represented by the graphite segquence.

DAK-82-01.

—— - —

location: Baktejakka-grid, 4 km west of Karasijok.
9 + 008 / L+ 25 @

drilling: - 45°, grid west (340%)

overburden: 17,00 m

depth: 91,60 m

further points of interest: startet : 23.06.82 (n)
finished: 25.06.82 (n}

samples: 13,covering together 27 m.

From the lithology this drill hole is to divide into an

upper section mainly made up out of guartz-feldspar-blotite-
amphibole gneis (17,00 - 57,82 m), a middle one; named
graphite sequence (57,82 - 84,42 m) and a last one, consisting
out of metagabbro (B4,42 - 91,60 m).

The first section shows a high contingent of metamorphosed
areaceous sediments occuring as qguartzites, metasiltstones/
sandstones and the qguartz—feldspar-biotite-amphibole gneis.

a may be in situ recrystallized arkose or greywacke (WINDLEY,
1977). This gneis is for the f{irst described as a rock of
sedimentary origin, thouaht it is not clear yet, of what
kind of parent rock it originates.

The following graphite-rich zone shows a distinct alternating
bedding of a massive to well laminated, sometimes distorted
graphite slate with the egqual arenacecus metasediments of



the more upper section. The contacts between these pelitic
and argillitic/arenaceocus beds are &:iways extreme sharp.

The sulphides as pyrite and pyrrhotite (no chalcopyrite has
been observed) displays a clear rockpreference. Pyrite is
the only sulfide occuring in the quartzites. It is hear
filling cracks and veins, what let think of a secondary
enrichment (5 to 7 Val.-%). In the graphite slates there is
mineralized as well pyrrhotite (major part) as pyrite (1 -
2 Vol.-%}).

The EM-conductor is the graphitic segquence.

DAB-82-02.

location: Daktejakka=grid, 4 km west of Karasjok.
J+ 00N/ 0+ 50V

drilling: - 453, grid west (34001

overburden: 7,60 m

depth: 82,75 m

further points of interest-stavted: 25.06.8B2 (&)
finished: 26.06.82 (4)

samples: 4, covering together 7 m.

"he main part of this hole is made up ocut of a amphibole/
hornblende schisit, supposely the same kind of rock SKALVOLL
(1972) already described from this area. This rock occcures
in several varieties, here, with or without biotite and
garnets (0,5 - 1,0 mm), or markedly enriched in quartz or
graphite. 1t 1is possibly of sedmentary origin. This amphi-
bolite is furter down interlayered by thinrer (20 cm) and
thicker ( 2 m) bands of graphite slate and metasandstone/
-gilstone.

This series is intruded b, a gabbro The contamination zone
betwean the metasediments ana this intresive rock is charak-
terized by an alternating of bands of highly reworked gra-
phite schist with a very schistose metagabbro.

Sulfide mineralisation is found in metasiltstaosnes,draphite
horizons and distorted sections of the metagabbro. The values
in general do not pass 2 Vol.-%. Pyrite is the most occuring
sulfide.

The EM=-conductor is represented by the graphite horizons.
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SAM-82-01.

locations: Sammelcakka, 11 km west from Karasijck.
34008 /1 %+ 25¢

drilling: - 459, grid west (310°)

overburden: 6.50 m

depth: 124,00 m

further points of interest: startet : 29.06,82 (n)
Finished: 01.07.82 (n)

samples: 6, covering todgether 10 m.

The drill hole shows a very clear predominance of metamor-
phosed arenacecus and argillitic sediments. Products of
voleanie activities are only obvious in one section. Here
they even exceed the accompaning sediments.

The revealed rockplle presents tour significant rockunits.
These are the arkosic sandstone (6,50 - 36,68 m), the upper
darnet schist (36,68 - 56,70 m}, the volLcanic—-sedimentary
section (54,70 - 84,40 m) and the lower garnet schist (84,40
- 124,00 m). The first two ones and the last one arve very
homogeneous in character. The most important part of this
drill hole is the volcanic-sedimentary interval, which consists
out 0of an alternating bedding of graphite slates, laminated
intervals with graphite schists, phyllites, bictite schistus
and metasiltstones, than guartzites and basic to ultrabasic
tuffs and tuflfites. Further with are intermediate volcanics.
The contact betweean the different beds or horizons are

always sharp. This section carries the highest sulfide mine-
ralisation which can reach in places 20 Vel.-%. The most
important sulfide is pyrrhotite. Pyrite occures in only minor
dMounts.

Hiah magnetite concentrations accompanied by idiomorphic
pyrite (2 Vol - %) are Tfound in the arkosic sandstone. The
garnet schist are always sulflide - or oxide - free.

The EM—anomaly indicates surely the graphite and the sulfiide
of the volcanic-sedimentary section. The weak and wide Mag.
should e referred to the magnetite found in the arkosic
sandstone and the higher pyrrhocite concentration in the
volcanic-sedimentary section.

logation: Gaetkevarri, |4 km west from Karasijgk.
3+« 00 W / 0+ 75 0.
drilling: = 459, grid west {3040}.



overburden: 6,00 m
depth: 137,80 m

further point of interest: startet : 02.07.82 (n)
finished: 04.07.82 (d4)

samples: 18, covering together 28 m.

The drill hole intersected a very structured sedimentary

- volcanic pile. The sediments consists mainly out of
pelitic rocks, either metamorphosed to garnet-aphibole
schists or, by considerable amount of carbon, to graphitce
slates. Further more there are occuring carhonate beds

(the only drilled ones) and some horizons of quartzite. The
volcanic material is of basic and supposely of intermediaie
to felic composition and represents tuffs and tuffites. Some
greenstones are surely metamorphosed hasalt-flows. They
build up only some thinner bands.

The division of this sedimentary-volcanic pile into a meta-
gabbro section (6,00 - 25,00 m), a graphitic interval

(26,00 - 80,70 m), a unit of garnet - amphibole schists

(80,70 - 94,70 m), a voleanic sequence (94,70 - 117.30 m),

a4 carbonate horizon (117,30 - 132,80 m) and a massive quartzite
occurence (132,80 - 137,80 m) is surely practicable.

Sulfidmineralisation is restricted to the gravhite slates
and the basic volcanics., The amount is normally very low
and varies between 1 and 2 Vol - %, Pyrrhotite is the most
common sulfide. It is accompanied by some pyrite. Chalco-
pyrite is in the opposite only mineralized in the graphite
slates.

The EM-conductor is represented by the graphite slates.

GAT - 82 - 02._

locartion: Gaetkevarri, 14 km west from Karasijok.
18 + 008 / 924+ 75 ¢

arilling: - 45, grid west (304°).

overburden. 6:05 m

dep?h: 157,40 m

furcher points of interest. : started: 056.07.82 (n)

finished: 08.07.82 (d)
samples; 3l, covering tcgether 54 m.

The top group of this drill hole consists of twe thick
graphite herizons, which are divided by a 11 m thick volca-
niv sequence. This divisionpart shows in the majority blotite-



carbonates, which have been interpretated as intermediate
tuffs or tuffites. The whole group extends from the over-
burden to 85,40 m, were it stands in a contact to a supposely
sill=like intructed metagabbre. This shows a distinct frac-
tionation from a Fe, Mg-rich bottom part, now described as

a plagioklas = amphiboelite, to a Ca-rich hanging portioen ,
consisting of gquartz - feldspar = amphibole = hiotite gneisses
or schists. They carry a significant titanomagnetic -
mineralisation.

The lower sedimentary interval - from 111,90 to 157,40 m -
15 mainly made up out ¢f an alternating bedding of laminated
biotite schists and well bedded graphitic phyllites. In this
group the content of tuffaceous material may be important,
especidally that in the laminated intervals. In this lower
sedimentary section there are further found bands of very
homogeneous biotite phyllites.

I"he sulfide-mineralisation, as pyrrhotite, pyrite, chalco-
pryite and spahlerite, is restricted to the not intrusive
rockvarieties. The content 1s reaching sometimes 10 Vol.-%,
but varies normally around 1 and 2 Vol.-%. The highest
chalcopyrite values are found in the upper graphitic section,
where there alsc appearse sphalerite. Further down in the
hole pyrrhotite and pyrite are nearly the only sulfides.

Both, graphite slates and the mica-carbonates show no sidgni-
ficant ditfferences in their sulfide-charge.

The EM-conductor is represented by the graphitic units.

APV-82-01l.

location: Aslat-Pier-Varri, 18 km weet from Karasjok.
drilling: - 450, grid west [32&03.

overburden: 4,40 m

depths B6,54 m.

furcther points of interest: startet : 285.07.82 (d)
finished: 29.07.82 (n)
samples: -

Intersected is a single basalt-flow, now occuring as a more
Ore less massive (reensone. This is capped by & volcanic-
sedimentary sequence, build up out of graphitic slates and
basic - to ultra basic tuffs and tuffites. Further with are,
but in minor amount, intermediate volcaniecs. This velecanic
rockgroup is intruded by a gabbro, occuring as & plagioklas
—amphibolite, which carries very locally some garnets.
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Sulfide mineralisation is found only in the volcanic -
sedimentary section. The amounts do not pass 2 Vol.-%.
Pyrrhotite is the main phase.

The EM-conductor is represented by the graphitic material.

DABR-82-01.
location : Dabmutsuckkadas, 35 km. south-west from
Karasjok.
L3+ 00S8/ 2+ 75¢9
drilling : - 45°, gria west (250°)
overburden : 6,75 m
depth t 55,60 m
further points of interest: started : (09.08.82 (4}
finnished: 11.08.82 (4)
stucked
samples : 15, covering together 31 m.

A general description of this stucked drill-hole is included
in the explanations for DAB-82-03.

DAB-82-02.
location : Dabmutsuokkadas, 35 km. south west from
Karasjok.
L3+ 008 / 2+ 850
drilling : - 459, grid west (2509
overburden : 10,25 m
depth : 121,90 m
further points of interest: started 12.08.82 (n)
finished 15.08.82 (4d)
samples : 47, covering together 93,00 m

The drill hole shows a typical volcanic cycle consisting out
of basic to ultrabasic volcanics with intercalated banded iron-
formations. The amcount of sedimentary components is very low.

The series starts at the bottom with a massive basaltzflow
occuring as amphibolites or greenschists and greenstones. The
following volcanic-sedimentary interval shows an alternating
bedding of basic to ultrabasic volcanics (supposely tuffs),
described as talk-chlorite schists, chlorite-amphibolite schists
or chlorite-biotite-amphibolite schists, with graphite-felsite
breccias. The contacts between each layer are mostly sharp and
furthermeore sometimes distorted. Some thicker horizons are

-



looking very knead, what is obviocus by either small scale
zick-zack folding or brecciation or even mylonitisation.

The onresting banded iron-formation consists ocut of two

main horizons, which are devided from each other by beds of
graphite-felsite breccia and bhasic tuffs. The banded iron-
formations shows only silicate or oxide facies. Interlayered
are bands of cummingtonite/grunerite, which may carry signifi-
cant amounts of idiomocrphic garnets.

The uppermost volecanic-sedimentary section has the same litho-
leogy like the lower volcanic-sedimentary interval. But there
exists a slowly incoming of argillaceocus and arenaceous material
up section, what is visuable by the occurence of beds of sandy
metapelites.

. This drill hole, together with the stucked one of DAB-82-01,
shows the highest sulfide content - up to 60 vol.-% - this
drilling programme has indicated. The most common sulfide is
pyrrhotite, which is accompanied by lesser amounts of pyrite.
Chalcopyrite is very rare.

The highest sulfide content is found in the graphite-felsite
breccias, where pyrrhotite and pyrite are locally the only

matrix. Furthermcre concentrations of about 10 - 15 vol-%

occure also in basic to ultrabasic veolcanics. But here predoninates
a dessiminated type of mineralisations. The banded iron-formations
carry lower degreese of sulfides (1 to 5 vol.-%), while the
basalt-flows normaly are harren.

Magnetite cccures only in the banded ircen—formations and shows
a distinct preference to silicate-rich rock-types.

There are several indications, which lead foreward to the
assumption, that this drill hele is located in the very nearea
of a thrustfault. There is first the anomalous high distortion,
which grades locally in a distinct mylonitisation and second the
results from the ground geophysical survey, which point out a
very diffuse structure especially for the area of the drill-
target., Further south all anomalies are suddenly cut off.

The EM-conductor is represented by the graphite herizons and
the high sulfide mireralisations. The Mag. can be explained
by the magnetite and pyrrhotite mineralisations.

DAB-82-03.

' location : Dabmutsuokkadas, 35 km south west from
Karasiok.

L4+ 50N/ 6+ 00 9.




Drilled is a banded iron-formation with silicate facies.
This horizon is to correlate with the first "banded -
quartzite" out off drill hole DAB-82-05.

DAB-82-05._
location : Dabmutsuokkadas - north, 35 km. south-west
from Karasjok.
L1+ 5S0N/7+ 40 0.
drilling : - 45, grid west (255°)
overburden : 33,75 m
depth : 114,51 m
further points of interest: startet 26.08.82 (n)
finished 30.08.82 (n)
cementation at 35,90 m
samples : 16, covering tcgether 29 m.

The drill hole shows in equation to DAB-82-02 a very typical
volcanic cycle. This starts at the base with a basalt-flow,
which is here interlayvered by  some basic to ultrabasic tuffs.
Immediatly on that follows a series of three banded iron-
formations in silicate facies. As division-horizons between
them appears a rock-assemblage, made out of basic to ultra-
basic tuffs and graphite-felsite breccias. Further with, is
one thin bed of a graphite-bearing siltstone. This section

is capped by a very well strucktured rockpile, consisting out
of an alternating bedding of basalt-flows, basic/ultrabasic
tuffs, thin bands of banded iron-formations and some arenaceous
metasediments.

Highest sulfide-concentrations; of 10 Vol-%, are leocally
found in the banded iron-formations. Amounts of 5 to 7 Vol.-%
are reached in the graphite-felsite breccias. The most common
sulfide is pyrrhotite.

Magnetite is restricted to the banded iron-formation.

Responsible for the steep Mag,. is the high magnetite-concen-
tration in the banded iron-formation. For the distinct EM-
anomaly, there is no real conductor available. That is shurely,
why this drill hele was not directly aligned on the deo-
physical profile.

—— e

location : Gessaroavvi, 36 km. south-west from Karasjok.
L6+ 00S/0+ 750



drilling : - 459, grid west (3109

overburden : 9,75 m

depth : 137,00 m

further points of interest: startet 01.09.82 (n)

finished 12.09.82 (4)
cementation at 33,55 m
waiting for rods (3 days)
repairing of the rotation-
motor (3 days).

samples : 21, covering together 45 m.

Intersected with this drill hole is a section, formed cut of
mainly volecaniecs. The most characteristing parts are two

thick basalt-flows, situated at the bottom and at the top

of the hole. These more or less homogeneous flows are divided
from each other hy a greywacke interval, which is occuring

on the top of the lower flow and a volecanic section, made up

out of minor basalt-flows, basic tuffs and banded iron-formations
{silicate~facies).

Sulfide-mineralisation is restricted to the banded iron-
formation (1 to 2 Vol.-%) and to the greywacke interval
{mainly 1 Vel-%).

Magnetite occures in places in the banded iron-formation.

The geophysical anomaly is due to the pyrrhotite and magne-
tite enrichments and further due to a distinctiv graphite
content of the greywacke.

4,2 SUMMARY AND CONCLUSION OF THE DIAMOND DRILLING PROGRAMME.

The diamond drilling programme turned cut for the present no
attrictive gold,gold-sulfide or sulfide mineralisation. All

of the dilled conductors were graphite-rich horizons, occuring
either as graphite slates or schists, which carry only un-
importent amounts of dessiminated pyrrhotite, pyrite and
chalcopyrite, or graphite-felsite breccias, with locally
higher sulfide mineralisation. Further-more, dessiminated
sulfide is found in some quartzites, tuffs or tuffites and

the banded iron-formations.

In general, the most frequent sulfide occuring is pyrrhotite,
what is often accompanied by pyrite. Chalcopyrite is very
rare. The estimated total sulfide contents of mineralized
rocks vary normally between 1 and 2 Vol.-%. But they reach
locally 5 Vol.-%, or can even grade up, in very rare cases,
to 60 or 100 Vol.-%. The best mineralisation is found in the
drill holes DAB-82-01/02.



The diamond drill holes are one of the best informaticn
available about the lithology from the Karasjok greenstone-
belt.

By the holes DAB-82-01/02 it is shown, that correlaticns even
between nearbv drillholes are only possible by the use of
marker horizons (banded iron-formations, basalt-flows) or
characteristic rockgroups. Combinations in a smaller scale are
very difficult to establish.

The 11 drill holes can be summarized to two groups. There are
on the orne hand those, with a very clear domination of bhasic
volcanics, here metabasalts and basic to ultrabasic tuffs,
which carry sediments in a very low percentage. These are the
drill holes from the Baeivasgiedde area and that lonely cone from
Aslat-Pier-Varri. Thne further east located ones from Gaetke-
varri, Sammelcakka, Daktejdkka and Madijavri show signifiecant
amounts of metamorphosed pelitic and arenaceous sediments.
These are interbedded by thick horizons of carbonaceous
material. Nearly no basalt-flows are obvious, but tuffs and
tuffites of mostly intermediate or even felsic compostion.

The first group of holes represent a typical basic to ultra-
basic submarine volcanic pile, a very normal bottom-part of

a archean greenstone-belt (WINDLEY, 1977). The second group
shows some spots out of a higher proportion of the volcanic
evolution. They can be interpretated as marine shallow -water
deposition products, mostly bounded to low energy environments.

This conclusien results in a possible model feor the litho-
strat:igraphy of the Karasjok greenstone-belt (Fig. 12).

intermediate (felsic) - mostly sediments
volcanics (quartzites, carbonates,
garnet-mica (amphibole)
(Gaetkevarri,Sammel cédkka, schists, metapelites,
Daktejakka,Madijavri) graphite slates/schists)

- nearly no basalt-flows
- tuffs and tuffites

o e o ————— T — T T T — i . o —— o Tk o o Bl o e o S A e ok R ek W —— i ——

basic to intermediate - more sediments
volcanics - minor basalt-flows
) - more tuffs, tuff{tgg ________
hasic + ultrabasic - minor sediments
volecanics (metapelites, graphite slates,
graphite-felsite breccias)
{Dabmutsuocakkadas, - several cycles of submarine
Gaessarcavvi, Aslat- basalt-flows, with inter-
Pier-Varri) bedded banded iron-formations
(silicate—-, oxide-, karbonate
facies)
- tuffs

Fig. 12: Model of the stratigraphy of the Karasjok green-
stone-belt (Karasjok-district).



It is not clear yet, 1if there occures in the real a slowly
outdieing of the basalt-volcanisme upsection. In the compar-
able greenstone-formation of the Alta-Kvenangen window, the
metabasalts for example, obvious only in one horizon (Kvenvik=-
formation), show no distinct graduation (Fig. 8 = 10). This
lead further foreward to the assumption, that the rockmaterial
of the second group of drill holes - with nearly nc metabasalts-
represents already sections, egually with those of the Storvik-
nesformaticn of the Alta-Xvenangen window. But from here no
tuffs or tuffites are reported. Therefore this volcanic-
sedimentary assemblage should be best cerrelated with the
uppermost sections of the Kvenvikformation of the Alta-
Kvenangen window.

All these ideas cdo not coincide with the geclogical interpre-
tation of the Karasjok-district. The map from SKALVOLL (1972)
points out occurences of the micaceous basis of the super-
curstale series /micaschists and quartzmicaschists) from the
Gaetkevarri, Sammalcdkka, Daktejakka and Madijavri areas. This
opinion should be wrong, from the nowadays available informa-
tion.

5. GEOCHEMICAL RESULTS.

o —— o — 1 ———— T ——

From the 13 drill holes there were taken altogether 197 samples.
These covered a total length of 377 m, what are 35,4 % of the
drilled meterage. The decision either to take 1l, 2 or 3 m
material depended on the lithology of the sampled section.

There was only taken special locking rockmaterial, like visu-
able mineralized metasediments-quartzites, carbon-rich metapelites
- all kinds of tuffs and tuffites, banded iron-formations and
obviously altered hasic volecanics. Further were included all
quartz-carbonate occurences (very rare mineralized). The samples
were assayed by assessment assay methods for Au, Ag, Cu, Zn

and Pb. Not all results have been received yet.

From the nowadays available results only one Au—assay (GET-
g§2-02, sample 17, 54,50 - 53,50 m) showed an attractive en-
richment. Furthermore no higher copper-mineralisation has
been prooved.

Except from MAD-82-01 all the other drill holes contain cne

or even more samples with a low Au-content, variing mostly
between 0,034 and 0,102 ppm. The hichest value of 0,816 ppm
Au was found in GAET-82-02, a sample which consists out of
graphitic slate, mica-carbonate and biotite-—chlorite-talk
schists. This content stands alone for only 1 m. The surround
samples do not reach more than 0,064 ppm Au. Furthermore there



are better looking Au-targets occuring in a banded iron-
formation of DAB~82-02 (66 - 72 m), with a Au-content of
0,102 to 0,544 ppm and in a graphite slate of GAT-82-02
{12 = 27 m) with 0,034 to 0,374 ppm Au.

It is obvious, that the detacted Au normally is accompanied
by somewhat higher values of Cu and Zn. Cne anomaly is
found in the above mentioned banded iron-formation, where
the assayed Au stands alone, joined only by traces of Cu,
Ag and Zn.

It is surprising, that no real Au-enrichment has been

prooved. There are visuable all characteristics of good
Au-occurences, for example talk-chlorite schists and banded
iron-formations. Anyways, the uneconomic Au-content of the
assayed banded iron-formation does not surprise very much.

It is already proposed by several authors, that high Au-
values are bound only to the sulfide - or carbonatic facies of
banded iron-formation. while the argillaceous variety, rich

in pyrrhotite, mostly is barren (FRIPP, 1976; UITTERDIJK
APPEL, 1979).

The Cu-values range normally between (0,02 and 0,05 %. The
highest content of 0,13 % is found in drill hole SAM-82-01.
The procentage of Zn does not increase over 0,24 (DAB-82-02),
normal rates are between 0,02 and 0,09 %. No, or only traces
of Ag and Pt have been reported.
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SUMMARY.

The this yvear's diamond drilling programme of the
Karasjok-project (N-81-2) lasted for three month,

from the 18th of June to the 1l6th of September. In

that time, there were drilled 11 holes (13 with stucked
ones), with a total meterage of 1.337,35 m. The targets
were good corresponding EM-MAG.-anomalies of ground
geophysical surveys.

There were two main drill areas, first the tract
between Karasjok and Bieskenjarca and second, the area
around Baeivasgiedde.

Fi

The drill holes are separated from their lithology into
twe groups. The Baeivasgiedde holes, together with that
one from Aslat-Pier-Varri show a clear domination in
submarine bkasic volcanics, accompanied by banded iron-
formations. The further east located ones are characte-

rized by significant amounts of metasediments, interbedded
by intermediate, (felsic) tuffs and tuffites. These signi-

ficant differences between the two groups lead to a

possible model for the stratigraphy of the Karasjok green-
stone-belt. Correlations to the good described precambrian

Alta-Kvenangen window are carried out.

The drilling programme turned out for the present no
attractive gold, gold-sulfide or sulfide mineralisation.
But the revealed rockmaterial shows all characteristics
of good Au-occurences.
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