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r recten shaum,entetween atler-

dalen to tne N and StorfJeIlErt1189 in the SW,

During this beriod I used a 3600 compass/clinometer,

apnroprate aorreatten unttl he ltostthe tnstrum.ent.

No spare clincm.eterbe'ng ava-flatlein Sulitjelma, he

Salvann to the SE was o&rried out between -

2,4 t-Tir.-

a norwemtan stude

Ealvann, later md

Aca---caation was In a tent

te 838 ne2r T"slvann.

used a

dip.

00100 ion, a

Betwee. a- 15th h the abeve area was

into one ocunded ty cYtilialen, Salefjell ana the ?:W-




shore ef Ealvann, thio area had previcusly been

mapped by Stoakes Dontinsa1 aleud c8ver above


800 to 1000 m prevented mapping on the top cf Salefjell.

For field ess'stant I haa nr. H. Finne, a norwegtan

physics student. A000m0000iGn was in the Skait' hut,

we used 5€03 oom:ass/ononeters.•
Whilst werking as field assistant to Kollung (1970. )

had seen all rock greups frcm basem.entto the top

Skaiti greup units tn areas boundlng ohe regtons.

I also bed censiderable expencience the Fdrulund

and Musrkt greups east rem frem.


Muorktvann te Salvann.

The maps have been made from aeria'phstogranhs on a

scale of approx 1 : 16 500. For the area round the

Salerjell it ts obviods that ohe p1ane banked steeply

durin= mht strtp R, cont,lder stort'en

occurtnr :toros,J.,Eho;o3 R - d ln panttcular.

It hac bee-

the map in thts

le te make precise aorreatton and

"best fit".



GEOLOGITAT

Ecr ccce cf repcb.c.s s

2 parts: Arica:,leing the area bound by Knaller-

dn cc che ec -c che SW,

the ?:"Sshcre of iaiYar1. rea II, thac tound b

SkaltSade Sa*efjelI and the NU shore of


Balvann.

The

bottori.• Uprer S.K24C:Srctib

Lower Skaicd

Furulund Group

Nuork' Group

de Grsus

Lower Mica Schist Group

Turon ;saras:te )
) not seen

Basement

In are I:

Rocks frcm the lower mica schist grcap to the

Furulund gro-,;pare seen, lateral corred,tHcn to

the eastern regtcns of Sulitjedms are discussed

in ohapter 5.

A new unit a  sparagmite/gneiss ts secn between

the too of lower mica schist group and the base

of the ?'0.Eke,just tc the N cf Eaashagen. Thds

unit thickens acrcss into ,.riadderdalen.

Igmed2ately tc che n^rth of BaPshadEp-n,a r),trtof

the Muorki has been fclded intb the Plegke group

to form a flat lying synclis.efacing and cross


folded by N and NW, trendtng antdcldnal axes. The

lower lt="ocf she F:egke grous is sheg7ed cut saward

Knallerdaden.

5 phas2.:,

field, cre

cHcalener

'nterfercnoe Sclds cn



fainly himh grade cnewr

rocks,

assemb

bolite at

ticnal

temperatuL

within the

r. G,=rnetoc,curs

is is atributed tc

nct to increase:.

Oyanite -s seen at cne locality

Chlerite is pse

pseudcmarhns iae were seen, a_ fihe
grain. These wo ld te nearly impossible to detect.

Zones fl n‘rni4-0 impregnation occur in the lower m'ca

schist grouo, and at one locality in the Furulund. They

havle little economic value.

Tn area _; units fron tne zop upper kaiti o tne top

Furuluridere seen. The 10we- Sk,cHt'otaurolite Schist3

(Kollunm L971, are fnund '›cahe sar=t'

of the Eurulund mneiss at Skaitibukta. Tn ahe hiEher

units cr the unner Ska"ti, m=ny Trcndhjemite

occur at a similar level to Kollung's 1971 augen Enciss

zone.

The tos units of the Skafti mroup lie th rt -1,

north facinm syncline, the lewer limt shearinJi:cua

towards ::::shore cf Ealvann, aol ahe tcn un't here


westing on the EurulunA .

Gneiss. Cross folding of the syncline is evident at

least 3 phases of defermation are anparent in the field.

Metamcr2ism of himh mrade shewring commenly staurclite

garnet - tictZe assemblames in pelitic rocks, pseudcmorphs

of cyanite haYe taen seen by presinns wcrkers in this

and reighbo Gcc^ bE,-^AAcyc.n'tewas seen


by KollunE anc oysef i 157j around EK
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Mineralizationin the form of finaly disseminated
pyrites is seen throughoutunits of the Skaiti group,
a quartzite- sericite zone about 1 to 2 metres wide
at about 900 metres height on Salefjellshews pyrites
and possibly chalcopyrite. Malachite stones were
seen by Finne in shist on the SE of Salefjells.
A follow-upproved negative.

•
•
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Sketch Map, Area 1
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3. THE AREA SOUTH OF KNALLERDALEN- AREA I

3.1. Stratigraphy

The stratigraphywithin Furulund and Muorki
groups is uncertain on account of tight isoclinal
foldingand shearing. The Furulund has for
conveniencebeen divided into a "Great" and an
"Inferior" these two terms are not to be used

to imply lateral correlationwith any "Lower",
"Middle",or "Upper" stratigraphicunits suggested
by previous authors. For the Muorki, and attempt
is made to fit the rocks to a scheme suggested
by Kollung (1970) into worked on the same rocks

11,
just to the south.

From top to bottom the units are.

Great Furulund 1) Biotite - muscovite -
pelites and phyllites.
Graphite schists. Thin

quartzites.

•
•

2) Calcareousbanded

biotite - muscovite-

semipelite.

Amphibolitelenses.

InferiorFurulund VaHous acid extriesives,
Amphibolites.

Muorki 1) Coarse garnet - chlorite

rich biotite schist.

Biotite-quartz schist +

rare garnets and blebs

of oxidized pyrites.
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Brown quartzitic shists,

yellow weathering (fresh)
garnet Z-mica quartz schists,

often with biotite porphyro-
blasts crossing schistosity,
and garnet biotite, often

chloritic,schists. These
urits are intimatelybedded.

Brown quartziticschists,with

rare calcareoushorizons, and
41 metaconglomerates.

Grey to green weathering

chloriticgarnet Z-mica schists,

with amphiboliteand graphite

schist interbeds.

Piegke Group Marbles,with quartz Z-mica

schistsnear top, and schistose

micaceousquartzitesnear
base. A thin amphiboliteis
seen near the top.•

Lower mica schist 1) Sparagmitegneiss with rusty
group

horizons.•
2) Rusty mica schists, often with

rusty sericite horizons,

sheeringvery coarse garnet.

Also garnet chlorite Z-mica

schistssimilar to the Muorki.
Note: No amphibolitesno

graphiteschists.



3.2. Petrography

Great Furulund Biotite - muscovite -

quartz pelite, grey

weathering,moderately

fossile,well schistose,

often shewring grey

phylliticbands and

small dark garnet.

Aligned dark amphibole

on schistositysurfaces

11 is common.

Yellow to rusty grey
weatheringbiotite

muscovite phyllite,well

fissile,well schistose,

the schistosityplanes

shewringmuch fine

grained muscovite.

Garnet and aligned

amphiboleare often

present.

Rusty brown weathering

411 interbedof graphite

schists, often looking

similar to the phyllites,

they are distinguished

by a dark fresh break,

deeper -nestyweathering,

a slight purplish tinge
in bright sunlight,

and are often slightly

sulphurous. They some-

times carry garnet.

Grey - brown careous

weathering calcareous-

banded biotite - muscovite

semi - pelite.
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Inferior Furulund

Usually reaching with acid,

the rock is fine grained

well schistoseand moderately

fissile. Radiating amphibole

needles are seem, espesially

near the Muorki boundary.

All the above rocks shew quartz

s:reaksand bounding, in

numerous instancesquartz

isoclinefold(noses)are

seen.

The amphibolitesare found

within the calcareousbanded

schist,at the contact with

the schist the amphibolite

being developed parallel to the

schistosity,whilst deeper in

the unit a coarser texture is

developedwith randonly

amphibolelying in feldspar.

The acid extrusivesare

variable,one unit shewring

considerablelateral variation.

The most uniform unit is

typicallya white to yellow

weatheringsheaved fine

grained quartzo - feldspathic

rock shewringlittle to no

dark mineral and believed to

be a rhyolite. In places

primary light/darkbanding is

visible, the dark bands being

due to a prepencleranceof fine

biotite.



The.unit may shew dark grey +

much biotite on fresh break,

and was thought to be a separate

rock type until detailed

mapping shewed lateral passage

to the lighter rock. No thin

sectionswere made.

The variableunit shews the

followingfacies.

I) Light grey - brown weathering,

light grey in fresh break,

fine grained schistose

quartzo - feldspathic rock

shewringrandomly oriented

green amphiboleneedles

(10 to 15 %) of variable grain

size from 1 to 4 mm. Initial

compositionperhaps andesitic.

II) The above is found to pass into

a greenish- brown weathering

quartzo - feldspathicschistose

rock shewring illsorted clasts

with developmentof crude

bedding and fining directions.


The clasts are both acidic and

11 basic, the acid look similar

to the rhyolitic rock, the

basic clasts are amphibolitised.

Size is variable from a few

millimetresto several inches,

long axes parallel to schistosity

Schearingof clarts is evident.

This unit is thought to be
pyroclasticin crigin.
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Rusty brown weathering
quartzo - feldspathicrock,
similar to the rhyolitic rock,
but more biotite, shewring
developmentof enough very

fine magnetite to affect a
compass needle.

To the north, passage into
a brown careous weathering,
medium grained, moderately41
massive in outcrop, moderately
fissile schist occurs. Careous
weatheringis common, althoug
no reaction to acid is detectable
The rock typically shews deve-
lopment of yellow weathering
amphibolebearing feldspathic
bands of maximum thickness
1 inch, separatedby schistose
units of 6 inches. The schist
shews medium grained biotite -
muscovite - quartz with
developmentof garnet and
amphibolebeing common. Biotite41
may occur as perphyroblasts
cutting schistosity. In places
this unit has been seen to pass

11 into the yellow weathering
garnet Z-mica quartz schists
of the Muorki, and is therefore
maybe the lowest Furulund unit.

The basic igneous rocks are
representedby Z-units, an
amphiboliteand a garnet amphi-
bolite.



greenish
weathering, fine grained shewring

green anphibce ortented parallel
to schistosity. A variant shews
clost of tictite paralleT to
schistosity lying in a light

.
grey green feldspauhc - amphi-




bolitic matrix. The relations
between the 2 varlants Is uncertain,
the fine dark amphibolite is common

11 in areas cf intense folding, the
biotite bearing variant has been
seen at the contact with acidic

4, extrusives, passing into dark
green amphibolite away from the
contact.

The sarnet amoniboli e shews much
vegetation, weathers brown, and
carries red garnet, pTagloclare,
and black ambhibole oriented
parallel to schistosity. The
outcrop is restrcted, associaticn
with the streaked variant of the
brown extrusive is common.
Compositicn may inItially been
dacitic to andesitic.

fik
These basic igneous rocks are
thougt tc represent lava flows of
a basaltic nature. No primary
textures remain, nc thin sections
more made.

Muorki The Muorki shews pelites,
amphitolites and graphitic schists.
The order cf descriptien felicws
structural and pcssibly strati-
graphical succession.
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A greenishweatheringchlorite -

rich biotite quartz schist of

medium to coarse grain size, often

bearing garnet, often shewring

oxidisedpyrites. The texture and

structuresof this unit are

reminiscentof the green phyllite

describedat this level by Kol3ung

(1970). The unit disappears to the N.

A yellow in fresh break garnet

Z-mica (musc.>biotite) quartz

schist, often having biotite

porphyroblastscutting schistosity

and interbeddedwith brown quartzites

sometimescalcareous,sometimes

garnetiferous,also as interbeds

occur grey to green weathering,

garnet - biotite - muscovite,

chlorite- quartz schists, sometimes

carryingamphibole.

The above passes down to a facies

rich in white to brown quartzites

and quartziticschists favoured
by sparse vegetation.

A grey green garnet - biotite -

muscovite- quartz schist (biotite>

muscovite)of medium grain size,

shewringthin grey interbeds of

a poorly garnetiferouscoarse

biotite - muscovitequartz schist,

and very thin interbedsshewring

iii sorted quartz grains in a grey

background. No bedding structures

were seen.
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At a el withln e asove,

graph11,_.sochics and anohibolites

are seen. The graphite schists
weather intense rstu trowh, shew
qwarts fsid relics and ry a

greyn1. Su,nnursos weatherlhm

is seen. Assooiaoion with amphl'
is genenal anj discuosed uhder

"Vetamsr -3M". Tney have teer
mapped as Graphite schists by Knox

(1967) and Kollun,o(1970), this
practice is adhened sc mos•
graphite schists are seen.

Sporadically thoroughout the•;
411 these weather s'm'i=r so the atcye,

but shew finer grain, little mica,
and few quartz relics.

Piegke

The amphibolites sne-;eeneraiiy
coarse dark green a• hsTo

caleareous sometimes epidase
bearirg feldspathc and ofter

calcaresus matrice. o garnet is
seen, it is thought there amphibolites
may have been more calcic than those
cf the Furulnd. lheir orimln is
discussei in "esamor. sm".

Coarse 2 mica nor marnetifercus non
chloritic quartz schists carrying
coarse plates of grey mica that may
shew a purplish tirge in strong
sunlight are coM= as the sop,

confusicr with the lrwess

schists is possible, and the top of
the Piegke was taken as the first
marble seen. This was thin.
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The pieg;:emarble is a browh
weathering blue-krey fresh

coarse1u orystalline orumt-Ty

marble, the krains react to

without crushing and are therefore
thought calcic. Eine bictite is
seen throughout piates of coarse

muscovite confer a schistosity
and quartz isocline fold --ioc
are common. Clats of

are seen sporadically throughe t

Lower in the unit schistose
muscovite - bictite beaHng

quartzites of mediun grain size
are seen. There interbed with

the marble and with Z-mica quartz
schists. A pyrite - tearing nesty
sericite schist cf no econocco
import is seen at this level.

Lower mica schist: In structural
and probably stratigraphic at

succassion acour two main •nits,
the tcp are (sparagmite/gneiss
.thickening into Knallerdalen fron.
20 feet to approx 15O feet.

A massive, grey weathering in outcrcp,
grey fresh medium to coarse Grained
schistose often finely fissi1e

crumbly quartz - muscovite sparagmite,
shewring commanly white to pink
feldspar. Feldspathic bands and
streaks occur, I to 2 inhes thick,

parallel to schistcsity and shewring
arthoclase. These confers a gneissic
texture to the rook, and it was
first thoht that thtz iunitwas

basement gneiss, it does not look

in any way similar to the tasenient
gneHss seen near ?ragdaien in 1970.
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Within this unit at Knallerdalenare
found four or five units of a rusty
orange weatheringquartzitic- sericite
schist shewringdevelopmentof fine
pyrites. These units are 2 to 4 metres
thick, and thought to be of little
economic importance. The rusty schist
of the sparagmiteunit is first seen
as one horizanbetween the Piegke and
sparagmite,its replicationand the
thickeningof the sparagmitetowards
Knallerdalenis thought due to folding.

The mica schistsof lower mica schist
are generallyvery rusty - orange
weatheringand carry garnet up to
1 inch across. Other minerals present
are biotite and muscovite,also seen
are grey garnet - biotite - muscovite,
chlorite schistssimilar to those of
the Muorki. Within the Muorki mica
schists are quartsitic- sericite
horizons,of two to four metres thickness
occasionallycarrying finely disseminated
pyrites. There are thought to be of
little economicimportance.



presen

rk' and Tr. m'ea
schis - blotfte =.2
bistfo_ rtz and zoornet- te
=sesyite - olonite. At ene loe

chlor:te sohists ti the blad
was seLn assosfat with : oeforr: oYon

Cyanite hao:been seen c-rtianlyin certain units
of the Sko.:tf has yet to be lesorfbed

from units below. Thfs has provoke:

conoern'h= lanse ectonics. Of interest
are four points.

Badkar (19• ) Jeseribes cyanite the


Laphelleren sohlsts above Sus_

Cyanite seen wLthin the Skaiti cr• appeoirs

to be restriotei to one rock type.

These is alh_slahtevidenoe throoT:ho_

Mourki anuiSkaiti groups of retrograde

metamsrphiss.

The assembiaRes .iharnet- botfte - ondso0vte-




ehlorite - bistite - muscovite, a:h)stable in
pelitie roks pressures and teniperatures

the "cyanft _sgrad", if the fhlta1 srlite
compositfon is alumina-deffeieht :yanite
not form untll well above the "eyahlte isograd".

The tresehoe oyan'te at the 1:2Y__
the :1uorkland throu:out the Lappholieran schists

suggest that those rtcks reaohei "oyanfte isograo
conditions, but that either retrogrde mflto.morph»sh
hsa.sobserve: the oyanite fn the sr that

the initial ortonposItfortwas w.nohto prevent
formation of eyahite at the "cyanite isograd".

3.3
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EC,2kJ itiallv-i0 compesiticr

the Fc shew zerierallya dark green

srite - botite -

assemblage, th rare red garret.

garnec - nohibole - plaioolaseasse

is seer o garret amphibcLi = the

Inferior lund. =7.ontelites

the •ncr__ and aochibcie - eoldcte - bictite -

chistose - plagiociase - calcite assemblage

is develcpci. Nc garnets are seen. The

difference between amchibelites of the Y.uorki_

and the PuruLun''is thct.gotcc be cne of

inicial c=posit:on, and not of =n 4norease

in metan=phic grade upwards.

The caloarecus schist cf che Furulund =hew

dicpside associated w-itnRm2" ouarto fifled

tension f:laott..1:2E3near Kra__eruaT The


Piegke shews clots of diooside.

Finally cf note are the acop

schist contacts seen within the Nuorki. Over

a distance of twato threefeettheg=et - t»otite

muscovite - chlorite schists become spoltly

rusty weathering, with an increase in rustiness

nearer the amphibolite garret may be lost, grey

mica develJps along with =
..

appearanoe,


and finalLy -- the contaoc with the amphibolite

on intense rustiness is seen, with ocmccanly

much Ichurous wea_s_ne.

sohist" c-laybe in one sida or tcth sides or the

amphitclite.

This feature has also teen cbeerved by Padk2r

at Sisovann.

It is thought that this is due to either contact

metamorphi= cf argill=oecus uniCs during

deposition/intrusion of the basio rook, or that

during = CcoUri between

the annphitoliteand the ocuntry rcok. If the


former is the case then wether eraEhite

is an ore or nth oijes of ohe anahibolites :

be ind'etive as to whether the

represents a lava cr ar intrusive unit.
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3.4 Structure

4 phases of deformationare evident in the field.

F1. Isoclinaldeformation throughoutgiving rise

to isoclinalfolds of scale millimetres to

kilometresand developinga strong axial plane

schistosity.

Fl and F2. Refoldingof Fl isoclinesand schistosity

by folds of tight to open style. Small scale

chevron folds may developwith initiationof

a new schistosity,isoclinefolds on outcrop

scale have been seen foldingschistosity,and

regionally,open folds are developed. Two

axial directionsare evidentNW/SE, and N/S.

The time relationsbetweenF2 and F3 are

unclear.

F4. Tension craks filledwith quartz and dipping

400 to 80 towards 1100 - 130°, kinking

schistosity.

The regional structureis shewn in the sketch map of

area:
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Shearinc cut cf units has taken clace dun4nc Volo

as seen j'dstscuth at the Furuiund :Cuerk.

Evijence of .soclinaTfsLdinc,pricr to the develcpccent

of the west facing isoolines cf profile 8-0 is seen in

amphib:lites 2-dcsetc

pattern is develoced, ted'eved to due to the intersecticn

ofFiandF-axial plane clearage at the fold noses.

Profile A-P shews a north-facing synoline, YourCi bo

infeldej intc the Pletce the icwer liccbcf piegke being

shewred out cicse to the fold cicsure. The sparagmite/cneiss

thickens a2ress Knadderda:en, pretably due to hight fo:dinc.

Withir the schistssity is conferred ty dant(ceplates


of mica, and is seen to be nefoljed by bcth ccen 9nd ffl=t-

lying tight simliar f.21o A:so evijent within the c.arble


are iscoline relids pioker cut ty quartz, and in places

refolded with the folding aV schistosity.

The general strurture tetween Knalerdalen Kr=cjalen

shews an dp-daming arcund Eaashaucen and Y.ragdalenwhilst

the Y.00rC:cc.cupe troo.=htetween Starfjellet


andKragdalen there Rtr'U'r =,re=ser'bed to He.ter-

section of F anj'F the axial directicns being NW/SE
3 


and N/S.

To the

the Furulund

as the-se

units may have teen Voled dscoLina prior tc devoioon

of the present. West- clines (see prof: PC) c

a structural S.j.2.2eS:11 e prcpcs

Great
Furulund

Inferi:r

Furulund

Cal2 ban.

Ao4.21extr_d

Within "Sn_

"Chrlotmas ?ree" inter

belleved doe co intc'fel

attern: are dev

and 77'

ricrthof


is fodie

ca:carecdo ca
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::athanthe er mi2a szhisz grobp oocun severa: r'isty

ser4c4t:c hooizooisthat zhew fine purates asscclated

with quartz rich areas. Ocarse garnets uato I inchec,

are asscciated wazn these bands. Little economLs value

is attache.J:to these teds. They are of app

6 metres, access is daffacult and heavy maohinervwould

have to be f:own in. Frilling is expeczed tc yield

little of eccnomac use.

A horizon withi- the anfer'or Furu'un- fn.eweA

rust on a whize seracatased unit (rbarkeden

near LK 73.38. o pyrites was seen on zhe several

occaracus, the outcrop was visited. Further exploration

here is thought unnecessary, although this unit probably

occupies a siiiar strazigraphical positicn te the

Kong Oscar zcne cf mineralization seen east er Calmebells.

Nagnetite and nyrite were seen occasionally in the

Muorki infold an the KieS'ke. Further explsration

would be useful an estatlasning the structure beyond

daubt, there as no economac value, a:thoug'hsearch

might be made at Botnvann for magnetate bearing


sand.

1r
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3.6 Suggestionfor furtherwork

Detailedwork on the metamorphicsofthe Muorki
would be useful in solvingthe "CyaniteQuestion".
Further detailed structuralmapping would be
useful in establishinga detailedstratigraphy
of the inferiorFurulund.

Access to the area is best by way of Balvann from
Sulitjelma. A direct ascent of Knallerdalen
is impossibleduring met weatheras the river rises
rapidly and dangerously,one waterfall'atleast has
to be climbed. A tourist track from Saltdal to
Baldoaivveexists, the stream into Knallerdalen
has to be crossed. This is not advisable in met
weather.

•
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4. NORTH OF SALEFJELL,AREA II

4.1 Stratigraphy

Remapping shewed the stratigraphygiven by
Stoakes (1969)to be incorrect,the revised
stratigraphyis given below, from top to
bottom.

Diopside rock (Stoakes'Banded Rock) ,
Thin quartzite

Upper Rusty ,,:rinkledschists (+ cyanite)
Augen gneiss (Trondhjemitefound

Skaiti at similar level)
Group Rusty crinkledschists (+ cyanite)

Grey staurolite- garnet - biotite

schists


Rusty crinkledschists (+ cyanite)

Lower

Skaiti

Group

Furulund

Tectonic discontinuity

JStauroliteschist
Tectonic discontinuity

IFurulund gneissFurulund amphibolite

L

- Furulund pelites,graphite schists
and amphibolitehorizons



•

weatne fresh

moderateLy _Issll blezite

Sometimesane calearecus ta

in the u acuarenslvltted

found fine rained I. t green banis carrying


dicpside, sinn semetimez ia

deveLoped.

Quarzzi is is thin and has neen seen to

be strongly sneaned in place of tighzfoliina. are

garneu may se dev- The rock is dark hackLy


weathenin in szerop, ini gehorally dark in rflksh

break. 3.ralnsize ls variatle. No sedimer.zary

structurez rerzaln.

The rusty crinkled schists throughout tbe 1. Skaiti

shew greaz J ng rusty red we --ering,

grey in fresh treak, finely fissile, well schistzse

shewring fine Erey

a crinkled apparance

Prech treak quart

m1.crofoldedtz E'- ic
With-Tnthis unit are dark in

severol

•

inches tc several feet width, often shewr intense

rusty bncwn weath __nzc,and carrying v _y

disseminated pyrites. Also seen are mar thicknezs
varying from inthes several feez, 27.asiznal

fihe to coarse mrained amphibolites. The les -


amphibolites are genenaily found near the Ucp of

these schists.

An augen-gneiss zcne has teen descni bed acsoclated with

the diopside rOck by Tur-LZ0971). The :#,-men-rne'sz

lies in the ubper uniz of the rusty crinkled schist at

a similar Level to zhe many Trondhjemites seen. Kollung

(1971) has described the mineralogy cf both , further

comments in this repert are made in zhe sUruczur-t.i.

chapter.

The grey staurzflte - Earnet - bictite schists

are massive in cutcrep, mrey to rusty weathering grey

in fresh break, flssile :chistOst rOCkS, chesning

isocLinally fsided bands in intricate ccntss5 ricn en

either staure_tte garnet, cr bictite.



are . :t is tscsght t'r.attsis unit cor':'Es-

P 'ss - rnHca- schist". Fine

butei sca ncd:nout

Lo,..;er

FuruT,

At the stratigrsphdc level cr the

a8 -Tkaitibt:ktais deveoped a massive

sohis	 g ei bic:i:e - muscovite - cuarts schist

_

possible sma11 cnAart:- muscovite pser.donorpss2fter

cyanite, and 2-3',UrfacE'snexagcnal lumps 1" across


of what may be staurolite. Coarse muscovite is seen

tc C2OsctsohiS=lt7. Thic unit has been macced

laterally 4nto the r.r.Ikaiti staurclite sonist sf

Kollung

Furu'unC. At Skait'bukta the top unit is a finaly

fissi1e g2= 1aterally assisz

sericItic zones. Atcut 2 miles west ef Skalti

Furuluhd gneiss rorms the top Furu1..;nd

westward to Storfjellet 1187. Generally a massive

rusty weather1nR bipti7e gneiss, this unit carries

tourmadine and .1..arnet.A very fine zraine• grey


type is develsed , asscciated w-ithtight folding

and shearin. At the base of Salef,jel1,arcve Loggr-




jokka, the gneil-/sis sheared and beundinaged with

develepent h'erfte.

The 7:ru1und a::phlboliteos a ri-e grtrne

green amphitcle te,,r4nr.,,m0tYbod shewr: , =is

biotite, plagicolase, chlorite and rare epidote.

If is unerlain [y a oraphite schist, in places

sericitised, shewring sulphurous zea:hering, hut

no m4ners=t4en cr note.

The Furiflundpelites have been descrited adequately

in this re_c:icnty Kollung 1970 and 1971.
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4.3 Metamorphism

In pelitic rocks the Furulundgroup shews no

higher grade assemblagesthan garnet - biotite -

muscovite. The higher Skaiti group shews cyanite -

biotite - muscovite,cyanite,- staurolite- biotite -

muscovite,staurolite- garnet - biotite - chlorite-

muscovite. Cyanites shews psendomorphingby quartz

and muscovite,garnet by chloriteand quartz.

Within the upper Skaiti intimatelyfolded bands

shew the followingassemblages,staurolite-

biotite, garnet - biotite - chlorite,biotite,

muscovite is developedthroughout. Cyanite may

be developedwith the stauroliteschist. From

this evidence it is suspectedthat composition

has been importantin determiningmetamorphic

assemblages,and that there is no metamorphic

(in terms of pressure and temperature)jump from

the Furulund to the Skaiti.

The marbles seen are calcic,no diopside was seen.

The diopsiderock shews diopsidedeveloped in

regions of hight folding,elswherecalcite is

more common.



The

the ferm cf

rook low•

boun• = the

schlet (s' „,-- ihe tondins;

little f:rm,tion has 2221=E:j sther

tnan nea2 wth the E2h1StCse, where a

gne-isresete:.tureis developed. A crude 2 te I iheh

frakture sogeti:r.esdevelored, MUS20,72:t,":

may scme__ pa-e-lei in nist


the srro

Nee” 10,02i attentioh was rail to ter.:2C

as here 275). Au,=.„ene

There was no •*VidEfloe that the pacRed

laterally into augen gneiss.

_ss has teen descrited s2:..terspp

a) tc Skaitt

level ti

The augen

eastward

is fcund at

•

The dicpside rsek hete shews oonsi,:e2able

deformatiin , iopment cf

possible that the augen Eneiss represents a

Trondhjemito _i:cenessdefo=ed merr.rWOPR is

needed.

.2, stat,:,

Furul.undgr s is nst found

group, but ihe .?,ehtra2u

the Skaiti". This statement is rot

qualified, there is no evidence trut the augen

gneiss rep2e sh- Furu12.n , 2nd the

I--"uru'uhdgroiss ":»asnot reosg

skeiti et



The reEicnal structre of Saiefjeil is best shewn

by FiE. 3, Fiz.e and prorides (i) and (id).

The north race ef Salefjefl shews a flat lyinE

north facins 'dine cr the coside rosk

the ru s2hists, the axis treadiaz

NW/SE, and ohe dower dir:bbciag sheared c t.

Dicpstle reck sarryinE te rest te:t:aised

Furulund Eneiss at lccality b), F g. 3.

From dc2ad2' wetward, no units cr the lower

Skaiti were seen, and fr'onhere eastward the Furudund

Eneiss is There are two possdbilities.

At Shaitibukta the Lr. Skaitd staurclite


schist has teeh mdstaken fsr e newun

when 2n rect dt is the FuruTuhd gneiss

The Lr. Skaltd Group , teen cheere-'cut

allowinE und _

rest immediately en the Furulund.

The latter Ls thour_htthe most probable.

In detall, Stcakes (L9E9) has clai:_dd phases

of deformatien, (ii) is nst re2cgnized.

Three defermat2 appear obvicus in the f'--cd.

FI - Stcakes (d) issclinal, with hevelopment

of axial plane senistesity.

F2 and "s-^"nel 2nH ocen icids -f sy=tetrical

and asymmetrical style. The axes trend4ng N/S. The

Salerjell ::W/SE _ shews at trendLnE


axis, that or the propcsed ikaLtidalen antlform

(see fiE. 3 and ,treffle(i) is rI/S. The rodds


postudated in prcrile (i) are thsught to be F
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4.6 Mineralization

Throughoutthe rusty crincledmica schists finely
disseminatedpyrites is seen in quantitiesupto 5 %.
This is of no value.

High up on Salefjelloutcropsa zone 4 to 6 feet
wide shewring cubic pyrites up to 7 mms, sometimes
tectonisedin a crumbly sulphurousquartzitic
sericiticschist lying structurally30 feet higher
than the diopside rock (ie 30 feet lower stratigraphi-
cally),and which is expected to outcrop laterally
eastward from localityd) Fig. 3. It is possible
that it may occur low-downon Salefjellin the same
stratigraphicposition,although it would be drift
covered. Further explorationis recommended.

At localityc) some malachite stainingwas found
by Finne. A follow-upproved negative.

At localityc) a sericite zone was seen immediately
below the Furulund amphibolite. This maps laterally
to below Storfjellet1187 (see Kollung 1970), some
pyritic and possiblymalachiticmineralizationbeing
seen there. Nothing of economicimportanceis
expectedof this horizon, althoughat the level of
the ore-rock at Sulitjelma.
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4.7 Suwestion for further work

Little could be done on the top of Salefjell,cloud
cover being at 900 m. If this top is to be mapped
a high-levelwaterproofcamp is recommended,as
advantagecould be taken of breaks in the local bad
weather. If is expected that mapping the top would
yield little of economicuse some structuraldetail
concerningthe rusty crinkled- mica schist and
the massive grey staurolite- garnet - biotite -
units.

Further explorationof the mineralizedzone at

11 localityd) might prove•itto be the elusive zone

searchedfor by Kollung and myself-in1970,
Stoakes in 1969, and first describedby Dybdahl

11, (1954 ?).

The purchase of a copy of P. Hess' paper on the
petrogeneticgrid in contributionsto mineralogy
and petrology 1969 might prove a useful guide to
the interpretationof metamorphicassemblages,a
collectionof up - to date papers on experimentat
metamorphicpetrologywould be useful. Finally,
it would have been useful if airphotos,field maps,
and notebooksof previouswOrkerswere kept with
the reports in Sulitjelma. It is suggestedthat
this practice be started.
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Greater Furulund Upper

Lomivann - Balvann West of Balvann

Brown fine grained Z mica pelitic schist, also phyllitic
and graphitic thin interbeds.

Middle Variable, generally,phyllitic Grey - brown, generally phyllitic
schists, shewringbiotite schists, often carryingbiotite
parphyroblasts. parphyroblasts
Shews gabbro boundins

Lower Calcareouspelitic schist. May
have phylliticbands? In places
associatedwith gabbro bondins.
Note-possiblyfolded into middle
greater Furulund

Lairotoppenshews a thick
graphite schist above the
inferior Furulund. The
calcareousschists appear to be
absent.

Calcareouspelitic schist, shews
gabbros and amphibolitic.
Note - possibly infolded into
inferior Furulund.
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The Kuorki - Sjønsta group has a stratigraphy less easy
to work out.

Between Lairotoppen, Sulitjelma and Balvann the Mourki -
Sjønstå is recognized by a strong development of a quartz -
chlordte coarse grained phyildte (Green Phyllite, Kollung
1970) shewring graphitic schist and magnetite - bearing
effusives, lensing out immediately) from Dorrovann and
southwards.

7 kms to the NNE. Between Storfjellet 1338, Kragdalen and
Balvann, Kollung has divdded the Muorki - Sjønstå as
follows.

Upper schist - grey garnet mica-schist, sometimes chlorite
rich

- Feldspathic quartz schist

Lower schist - grey to brown garnet mica schist

The Area immediately north of this (Area I) shews the
following structural succession.

Garnet chlorite - rich biotite schist

Brown quartzitic schist, yellow
garnet Z-mica schists

Brown quartzitic's schist

21) Grey to green chlorite garnet
Z-mica schists

Unit 1),apart from shewring garnet, is similar in texture
and overall appearance to the chlorite quartz phyllite in
the area Lairotoppen - Sulitje1ma - Balvann, and is taken
as equiralent. The lower units of the Muorki - Sjønstå
(2, 3, 4) are not seen in this region. The Muorki - Sjønstå
shews no good regional markers, save for amphibolites and
associated graphite schists near the Piegke/Muorki/Sjønstå
boundary. As Kollung's (1970) "Feldspathic Quartz Schist"
has been found a distructive marker horizon fainly low
down in Area I (unit 3) dt is used as a tcp marker for
a "Lower Kuorki - Sjønstå" unit.



of fluorki -ULL Groutp

1Lairotop en - Balvann Area I Kragdalen - Storfjellet

Upper Chlorite quartz
Phyllite, shewring
also graphite
schists, acid and
basic effusives
and meta eenglerates

Chlorite - biotite
quartz schist,
sometimes
garnetiforons

Grey garnet, mica
sometimes

chlsrite rieh

Brown quartzitic
schists, yellow
(fresh break)garnet I
Z-misa schist
ibterbeds

Not seen
(1'.1 lielsnathic qua

schis

Lower Grey to green garnet Grey to brown garnet mica
chierite Z-mica sohist
si7.hist Also shews amphiboLites
Aisu :hews anphiboliteand graphite schists just
ann grophite uehists above base of' rAaorki
just above base or
Ruerki



7

In 1967, an area north and west of Knallerdalenwas mapped
by Knox and Needham. The map of Area I ties in with their
work. As their descriptionsof rock types are inadequate,
and their map of poor quality, little can be done to tie
in their stratigraphicdivisionswith the area above.
Their stratigraphyis given, togetherwith a reconcilation
with that of Kollung 1970 and myself 1972, the following
points from their work are to be noted.

The InferiorFurulund is missing or not recognized,

The SteinkjerringoGroup should be discarded,as the
Piegke Marble is a major unit in its own right and
the amphibolitesand graphite schistsbelong to the
Muorki - Sjønstå.



Stratiraphy of Muorki SInstå Group

after Khox and Needham 1967

Needham Knox

Furulund Calcareous schist + amphibolites Calcareous schist + amphibolites 1

I

Sjønstå Upper Ihterhedded P us
+:n e - Ga let, amphibolites

arkosie sandstone
and i:da.ias

THANSiTIONAL

Lower Coarse grjned
rusty garnet gneiss

Garnetifurous gneiss,
graphitie schist, biotite schist
lensing out on :k.erfjellet lab(

AmphiLulites Amphibolite, graphite in places

Steinkjerringo 7liea
gheiss,
graphite schists

Gra cLte achisti

Pie6ke Marble

OD



Stratigraphy of Muorki - Siknst:1

Lairotoppen Area I Kragdalen-
Balvann Storfjellet 1318 Balvann Needham Knnx

Upper Chlorite - quartz
phyllite, graphite
schists, acid

bHATc effusivLs,
yrnmmites and
intAucuLt;lemerates

Chlorite-biotite Grey garnet mica
quartz-schist, schist, sometimes
sometimes chlorite rich
garnetferous

Boammit.i
+

Brown quartzi-
tic schist, with
interbedded
garnet Z-mica
schists

Inter-
liLdd(,d
arkoJic
sLII:Istone
and E.,tikils5

T5AN:;LT1.0:IAL

r
G=Lt

brown quartzitic
schists probably
feldspathic

Feldspathic quartz
schistLower

Amphiholitus,
Mica sclhst3,
gyaphithe

Gry to green Grey to hrown garnet mica
garnet chlorite schist. Amphibolites and
Z-wica schist graphite schists just
amphiholite ahove hase
schists just
ahove hase

Pie(ske
Group 	 Mdihles 




Needh=m
stratim-
petrogra
tc shew th
:t must net
the - -

Cimu__."

ithough pocr are
z=me as the Lower

t is simllar petr„,,:r
tit shews twe featt.rectLat

setarate ,nit.

the presence Oi rusty sccists with garr
inches

the lack of grachite sch4sts and amphibolites

Kncx 7' -'eccribs -: "Other Rock Units",
granite „._sparac:mito r the PieOTkem _

suggested that this te the spara=e-mite-ore:csol
schist grc.,p,ancis placed accordingly. Amcnr
"Other Fock U...,ts:-.2 ortain rock types wh',0

to come 1=te". Th.,,,tie terms the "Miatif4e-
and centa±nithe grco,-o- biende, Psamm„

Psamm:te .5^22E.
and his placir = st-ucturai u
Y.ucrki- Sj:ss:L cci ,==dsto tH
they miaht be oolcahicuoci an inferior F.,
region. Further ir.7entigatictIis called

A stratHr- = schist
the term ii
has been in.iav:Kollungs
term.

= "basement

= icwer mic=
x's

Succe=s:tn",

pscr,
een the
th=t

that

„

c tracticei
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Lower Micå Schist

Kragelva Knallerdalen West of Knallerdalen

Needham Knox

Lower

Mica

SchistsZ mica schists
+ garnet

Sparagmite-gneiss,thickens
North by fold repetition

Z mica schists
+ garnet

Coarse gneisses "Granites"
containing (Sparagmite-
quartz, rusty Gneiss?)
in places

Containing
garnet

Turon Quartzite Base not seen
(6 inches)

Basement Not seen Not described
Oneiss



This hac
report.
Upper and

The metano
2,

of lccal tectonism cf boch the
Skt'td Tnits.

ttnd
o: t b, and aso dn

as eviience for
rather tn _ Jons beterminins che ninerni assemb-lase, aol che 4- cf "mstamorphic inversicn" of onits
above the Fruddni should te Oropped until rnorE:jE,tailed
work is avadlable.

Correlation these higher dn'ts is not rea ' moa-,as

11 shews a - crlain ty calcarecu:
500t3 _ -:4-_^;:-.2,3nedas sbuth aidcaivve


inf'ornasi:nin english is lackircm. The alJo.a

_...,.. '-iP .cr.the.- ---
is felt tc be _ __,_r rt-......Fordond :2-.:t.2.h27= been cbserveH c'ose tc mTevtnnI. wherP cne ctivveruouy schists have been mappcb.

It can be sa.sgestedthat the Baldcaivve caloarecuo schist teequivadent to tho "Eanded F..ock"(Stoakes and ::.:brhcse
or belter nt-o-:"dic, :ie RC2k" Kollung 19c:, Cd
myseLf, ' oa dd, mbe - -- ' rdsty Sohisti

t= sch4sts .E.el:wthete egoi,.
diopste If the dpper ikaltd group. :r,this case thelower ikaiti nay be missing.

The Sulitjelma schists lie in the same position above theFurulund sneMs as dc the Skaiti and Ealdo-aivv
Attention mdit be d.:ncwr.to Fis. 3.1, P. 17 of Wil -nsThes's. gr= 's descr'b
cyanite, beardnm schists, the daccehelleren soni
1966), (WilscAtcve these units are a41 Fsamm'te" tnd a "dcisddtmcbEthded Groub ",xm-ogelv
a CeTt:2 n'ha,rt-domy" Tf ter:"."2:tO

preccse that the dacchelleren sob"stS are ecuHale:m: tcthe rusty sohistS cf the dpper Skaiti, and that the psa=itdcmartde equivadent to Mhe diopside r(22.(:.As I have
seen neither the Eaddcaivve ncr the Sulitjelma s2hists,
this is dangerous specolation, and futher work is necessary.The correiaticn is tab-ilatedtelow.
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Correlation of the Skaiti group

Jouska Salefjell/Storfjellet Baldoaivve Sulit'elma Schists
33

Upper Skaiti Top not seen Top not seen Duoldagop Banded Group

Rusty Psammites

Diopside Rock. Diopside rock

,Trondhjemite + Augen
neiss

Calcareous Marble Psammites
Band schist

Lower Skaiti

Rusty schists

Staurolite
schist
+ amphibolite

Rusty schists (+ Ky)
with grey Banded
schists

Lower Skaiti
sheaved out, or
absent

Rusty schist
(+ Ky) + Furulund

Gneiss

Laphelleren schist
(+ Ky) + Furulund

Gneiss

Not seen Not seen

Tectonic discontinuit seen NW corner of Balvann
Furulund Schists Furulund Gneiss Furulund Gneiss Amphibolite
Group + amphibolite + amphibolite (Sulitjelma amphibolite

(from regional of Wilson 1968)
map)

Furulund Schist sequence



between the Skalti and
stratigr=bhc level.

T-c,•wS::rt' -- 1-55:-,--ncSa_ :: it is immediateiv
overlain 7-curu1undaraLite cr gneiss, and at the
NW ccrner c.::23=2,1vannshcw hat is best described as a
"tecton'o-m= _e_a_-_..,a.._,)-c ,ne amphitclite.

Abov= Sulitjelna the Furulu granite lies within the
raph=iiern sch:st ;W:isen 15H, "-=-Ikar1571) 	 •
has shewn there to be several hsriscns cf rneiss separate
by schiscs, Tt is felt that the Eurulund can nst be case-'

as a regicnai stratigraphic marker, as if it brctably
has a slightly Orcss .elationship tc the ocuntry

rock, and that it may reprecent a number of separate
intrusive events, the last cf whioh may have icvclved the
Trondhjemites cf Salefjell and Stcrfjell £330 oe wark

11 is needed.

Summing ub, a ' that there is no ou'-'enc=for
Kantsky's;(195j)"Fies,- .a- " within the area Knailer-

'dalen - Erageiva - SE = Lairotoppen - Sulitjelma.

11
There may te a tectcnic _indity above the Fdruii:nd

group, aitheuzh invccatisn cf acon must te based cn
structural grounds rather than "metamorphic jumps"
until the processes by which metamorphic reactiens occur
are better known.

In conlusicn, it is hoped that the somewnat sketchily
described stratigrabhy he-e- outlined ma:.;provide a
'ork:nr mc-'01for th= ure, and that it will be
improved upcn.

•




