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The topography of the area is strongly controllied by the lithology and

structure of the rocks in the north east and far west but covering the

central and south easstern areas are extensive fluvioglaolal deposits of

sands and gravels,

The major roek group divisions usedhave been according

to pre-existing divisions of basement, 8jesnstd, Furulund and calc.-mica

schists,

fhe central and western ereas are structurally complex, whereas in the

extreme west and north east it 1is clear.

The report consists of a description of the roek types and a discussion

of the structure, according to the general succession,

H)
G)
F)

)

A) Basement Granite

Amphitolites

Hica and graphitic Schists
Calc.=-mica Schists
Furulund

SJjenstd

Pieske Marble Group
operagilte

Bausement Granite

This is structurally the loweat group and is brought up in the

east of the area.

G.5 om) with blebs of biotite.

B) Speragmite

extreme

It consists of Quartz feldspar (crystals up to

This overlies the basement granite and is of considerable lateral

variation in cemposition from finely banded pale quartzites to

quartzoze mice schists and occassional calciferous bands.

upwards into a wica schist.

This grades
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F)

G)

Lower
This consists of biotite rich schists with hernblende in parts,
with & variation from calcite rich te quartz rich,
The amphiboles generally only show up on weathered surfaces, Both

the lower and upper Furulund are well luwsinated schists but not as
slatey a8 the Sulitjelma sequence, In parts they are garnetiferocus,
Within this and the upper part are amphibolite bands often of no
great thiocknese, There 1s e thick coarse grained amphivolite containing
feldspar which forme the ateep slope of Hauflaaget and which underlies

the ore zone in those parts,

Upper
The lower Jjunction of the upper Furulund wes taken as the first

appearence of graphite. This unit oonsists of & mixture of graphitic
muscovite schiste and calc. mica schiets, Therefors at the upper iimit of
the upper Furulund where there is grest complexity in the folde it is
difficult to place a certain boundary with the calc. biotite sequenoce
which lies above it,

Calciferous mica sghists
The mice in this sequence is predominantly biotite and could thereforxe

be called the calciferous biotite sohiste. I have however adepted

the name used by Steenken in the area to the south west. Often
associated with these schiste though not characteristic are small
kyanite crystuals about 1 om long end a4 green calc. silicate mineral,
Often the calcite content 1s high encugh to give the overall rock

a Beccharoidal texture with poorly developed schistesity, though the
latter is more probably due to the intense iscelinal folding.

In the east of this succession is a marble band which is uniform in
its strike from north to south and is of alwmoet vertical dip . In

the north it is above 8 metres im width and thins socuthward, In parts

it contaeins trenclitae,

Miocs and Graphitic Schists

The calc, mica sehiste to the east are garnet free whereas this group

is commonly garnetiferous with gernets up to 1.5 oms diameter.

Graphite rich bands often reach 4 t¢ 5 meters.This succession is

again steeply dipping within 10° of vartical and contains many
isochially folded guartz and cealcite bands, well crenulated schistosity,

and tension geshes contuining quartz muscovite and large kyanite orystals.
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H) Amphibolites

These are mainly very hornblende rich mica sotlsts grading to

amphibolites in the most western parts,

Qtheaxr rock t
In the west and south of the area are many injections of granitia

material. The various types are disoussed below.

Thi uarte=-felds i ctio

These are thin veins of guartz and feldaspar with a litile mica in

parts. They are commonly only of a few oms width and have an
approximately morth south strike and a steep dip. They are locally
strongly folded in isoclinal folds and in parts fold hiages have

been tectoniocally seperated as aye shaped blebs., They aro ofiun associated
with kink bands espeoially in the mioa and graphitio schist group.

Apiitic veins
These are fine grained with quartz feldspar and some biotite, and have

& @similar orientation and relationship to she general trend of schist-
osity ss the quarts=feldspathic veins. They sometimes reach 5 metres
in width as lens shaped bodies and may also beoome medium grained.

Pegmatitic veins
Agsin theee have an approximately north south strike and steep dip to

both the east and west. They contain larye feldspars up to several

ome across and sometimes oovnsist almost entirely of feldspar. There

is also tourmaline and muscovite, They vary in width but are generally
about 1 metre. They are common in the calciferous mica sohist

seguence.

Granite Gneisses
These ocour in the U. Furulund and one of which may be the Furulund

gneiss as they are stratigraphical!ly in the correct position. They
are medium grained and oontain quartz feldspar muscovite and biotite.

They are ooncordant but lens out.

Ore Zones

No appreciable guantities of pyrite have been found in the Furulund which
would ocorrespond with the Sulitjelma level, There are however two main

ore bodies in the ares, but neither of great cuncentration.,
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1« Hear Siriheim locality 1790/27650.
The wiath of the body exposed in old workings is about 2 metres and
oveurs in graphltic schists and kyanite schists of the miocm schist
saequence. These rooks contain pyrrhotite, pyrite and sorme chulco=

pyrite.

2« Rauflsaget locality in the region of 2120/2u70.
fhe foru snd content of thia ore body have previousely been described.
Laterally this beocomes a rusty muscovite sohist which hus been marked
on the map as a dashed thick 'ore zone' line.

There are two other localities where minor consentrations of cre were present.

3 In Kragelvas loeallity 2205/2915.
The position of this is at the top ef the Sjenstd in the garnet mica
schista, It contains mainly pyrrhotite but also a little chalcopyrite

&nd pyrite.

4. lun Sayelva lecality 171072560,
this 18 in & grapuitic scohist in the mice and grephitic sohists and
contuins pyrite with o little chualcopyrite.

Stiructuce,
With reference to tlie sections and tectcnica maps.

As previously stuted the structure in the north east is clear.

There ls a main antiform or gentle up-doming of the roek units exposing
the basement granlte gneisa.

Io the nortih in the extreme north east in s second updoming with broad
folds in the marble, the major fold axix being a southewest plunge. Vest
of here a major antiform brings the steeply dipping Furulund from a north,
south strike to a gently dipping east west strike. This most probably the

same antiform seen on Satertind,

The major synform over Hauflaeget is a step like fold seen best on the
eross-gaction., A major antiform to the north west brings steeply dipping
rocks of nerth south strike north of Soerelva into a gently dipping WWe3E
strike over Tverlia. To the west many minor felds bring the far Furulund
round into a north-scvuth strike ocncordant with the rocks in the extreme

west which are vertical,

The area in the south is difficult to correlate with the adjoining ares

in central parts due to a combination ¢ complicated tectonics and very
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pecr exposures.

The xravel slopes of Storfjell seems likely %0 be a dip slope from
the attitude of rocks scenm in the streams which would suggest that
the Furulund is brought over %o the south side of kvenesdal by $he
antiform,

Saunples,
re =
4 1. locality - o0ld workings near Siriheim. 1790/2780

5 samples teken acress the ore body.
(x) Pyrite pyrrhotite mainly ir tha oraphitic schist.

() Pyrite pyrrhotite and a little chaleapyrite in a graphitio

schist.
(2) Pyrite and pyrrhotite im a kyanite mchist with graphite.
Stratigraphieal pcocsition calc. mica sehists.

A 2. Loeality Kraagdal 2205/2915
Pyrrhotite and a little chalcopyrite in a mica schist,

Stratigraphical position U, Sjensté.

A 3, Looality Ssuelva 1710/2560
Pyrite with & little chaleopyrite in a graphitioc schist.

7 1., Gneiss looality 2070/2750 poesidly the Furulund gneiss.
¥ 2. Hylorite or orush dreceia sssoociated with this gneiss.

F 3. Upper Furulund graphitic mina schist.
Locality 1950/2790

F 4. Upper Furuluad graphitic mioa sohist, well laminated.
Loeality 21fC/2700

B 5 Lower Furulund non graphitie, hornblecndic miea schist,
Loocality northern slope of Storfjell.

c 1. Cale mica sehist gontaining principally biotite and some kyanite.

Loeality 1900/2470 Calc.zica schist group.
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M1, Quarts kyanite bearing mica sehist.
Looality 1700/2560 Mica and graphitic sohist group.

¥ 2, Coarse gralned feldspathioc amphibolite.
Loeality 1950/2405 Evenesdal,

B 1, Easement granite gneiss.
Looality 2450/2820,

B 2. Hicaceous quartzite from the sparagmite.
Locality 2450/2980.

G 1. Granitiec injection vein medium grained with & contact with &
biotite sohist.
Cale. mioa schist group, 1850/2650.



Structurally highest beds at the top of the sequence.

Sands and gravels

Dmifs -

Amphipolites - mixturs of amphibolites (hornblendie)
and horndblende schists

el s Izpure mardle
3 rioca and grape
:i::--ohi-t- with graphite rich \ .., " onists

Trenolite mar-
ble

Caloifercus mics sohists,

= mica is predominantly biotite;j
poorly laminated sochistsj kyanite
also present

Furu
U, Furulund =~ mixture of graphite bearing mus-
covite achists and calc.mioa achistas
gonexally well laminated schiste.
L., Furulund =« mnicae schists predominantly biotite eal-
0io and quarte rich in parts hornblende
is also charscteristic odli- Sote
amphibolite
Sjisnatd
Garnet mios schists and garnet gnelsses - anphibolite

massive and thiock in the west thinning in the
east.

Pleske Marhle Group
Amphibolite

Thin medium grained amphibolite micaceous in parts
Graphite schists

Graphitic and mioaceous sohists muscovite sohists
thinning scuthwards,

Pleake Marble

Pale and brown impure marble containing many muscovite
schiat bands

Sparageite

In the upper parts & quarts mica schist
In the lower pamts s pure quartsite, banded

101/5

101/9

101/2
999/59

101/2

101/6

101/35

101/9
101/26
101/9

101/9
101/26

101/9
959/59

999/180

999/110
999/30

101/2

999/25



Basement
Granite gneiss & quarts feldspar diotite granite

Other roo its

Gneisses of granitic composition ocouring in the Furulund.
Possibly the Furulund gneiss.

Hoe 82 in south of do 00TT
Biotite schists
Muscovite sohists and mica sohists : garnets

Garnet mica sehists in the southoentral area

999/70

999/30

999/30
999/59

101/7
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Strueturally highest beds at the top of the sequence.

Drift - sand and gravels

Amphibolites - mixture of amphibolites (hornblendio) and

Mica and graphitio shists

hoernblende schists,

Impure marble -

- mica schists with graphite Mioca and graphitie -

rich bands sohists

Tremolite marble

.Ggloiferogg mica schists

®
@ruruiing

- mica is predominantly biotite; poorly
laminated sohists; kyanite also present

U, Furulund - mizture of graphite bearing muscovite schists

L. d

and oale miea sohists generally well
laminated schists

- miea sehists predominantly biotite caloic
and guarts riech in parts.
Hornblende is also charscteristioc.

Ure zone
Amphibolite

- garnet mica sohists and garnet gnelsses
- massive and thiok in the west Amphibolite
thinning in the east.

1)

Amphibolite +« thin medium grained aiphibolito, micaceous

in parts

Graphite schists

« Graphitic and miocacecus svhists
muscovite schists thinning southwards

Pleske marble- pale brown impure marble containing many

nusoovite schist bands.

In the upper parts a quarts mieca schist.
In the lower parts a pure quartzite, banded

101/5

101/9

101/2
999/59

101/2

101/6

101/35%

101/9
101/26
101/9

101/9
101/26

101/9
999/59

999/180

' 999/110

999/30

101/2

$99/25



" Basement
Granite gneiszs

Other rock units

a quarts feldspar biotite granite

Gneisses of graphitie eomposition eccuring
in the Furulund, Possibly the Furulund
gneiss,

Roo ts outh of doubt o latio
. Biotite schists
. Muscovite schists and mica schists
+ garnets
Garnet mios schists 1ia the south eentral
’ BT8R .

999/70

999/20

999/30

999/59

101/7
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M, J. Downes Evenesdal - Vassbotnfjell

Report and Appendix for 1350 000 Geological Map
1:25 000 Sections
1:50 Q00 Tectonics maps

Introduction

The topography of the area is strongly controlled by the lithology and
structure of the rock} in the north east and far west but covering the
central and south eastern areas are extensive fluvioglacial deposits of
sands and gravels. The major rock group divisions wed, have been according
to pre-existing divisions of basement, Sjenstd, Furulund and calc.-mica
sechists.

The central and western areas are structurally complex, whereas in the
extreme west and north east it is clear.

The report cconsists of a deseription of the rock types and a discussion

of the structure, according to the general succession.

H) Amphibolites

G) Mica and graphitic Schists
F) Calc.-mica Schists

E) Furulund

D) Sjenstd

ey Pieske Marble Group

B) Sparagnite

A) Basement Granite

A) Basement Granite

This is structurally the lowest group and is brought up in the extreme
east of the area. It consists of Quartz feldspar (crystals up to

0.5 cm) with blebs of biotite.

B) Sparagmite
This overlies the basement granite and is of considerable lateral

variation in composition from finely banded pale gquartzites to
quartzoze mica schists and occassional czlkiferous bands. This grades

upwards into s mica schist.



Pieske Marble Group

Marble (Pieske)
Intercalated with the marble are many mica schist bands of the type
which underlie it, Indeed its overall appearance is a dirty pale

brown and is impure throughout in this area.

Graphitic Sehists

These vary laterslles in graphitic content espesially in the north

and generally consist of large graphiterich lenses in mica schists.

Amphibolite
This is a rather friable amphibolite micacecus in paris and tends to

be very thin.

Sjenstd group

This unit was distinguished from the overlying Furulund group by the
latter consisting of bietite schists both calcic and quartzoze in the

lowexr paris.

Garnetiferous Gneidsg

This consists of a mixture of garnet mica schists and quartzoze garnet
mica schists, There is alsc variation laterally due probably te
tectonie thickening. In the area of Kraagelva and to the north and
south, in Kleftelva and Grendalen the sequence is thick showing a
high degree of crumpling and distortish of quartz bands on a small
scale. Here the rock weathers as a massive rock type (almost
granitic type). On the southern side of Storfjell the sequences

thins considerable being here less coptacted and is a quartzosze

garnet mica schist.

Amphibolite unit

This is a coarse grained amphibelite, in the east amphibole crystals

about 0.5 cms and containing feldspar.

Furulund Group

The schist sequence in the Furulund has been divided on the basis of

graphite content as follows

Upper Furulund Mixture of graphitic schists and
mica schists.

Lower Furulund Calc. mica schists with hornblende.



G)

Lower
This consists of biotite rich schists with hornblende in parts,
with a variation from ealcite rieh to quartz rich.
The amphiboles generally only show up on weathered surfaces. Both

the lower and upper Furulund are well laminated schists but not as
slatey as the Sulitjelma sequence. In parts they are gernetiferous.
Within this and the upper part are amphibolite bands often of no
great thickness, There is a thick coarse grained amphibolite ceontaining
feldspar which forms the steep slope of Hauflaaget and which underlies

the ore zeone in those parts.

Upper
The lower Jjunction of the upper Furulund was taken as the first

appearence of graphite. This unit consists of & mixture of graphitic
muscovite schists and cgle., mica schists. Therefore at the upper limit of
the upper Furulund where there is great complexity in the folds it is
diffieult to place a certain boundary with the eale. biotite seguence

whiech lies above it.

Caleciferous mica schists

The miea in this sequence is predominantly biotite and could therefore
be called the caleciferous biotite schists. I have heowever adopted

the name used by Steenken in the area to the south west. Often
associated with these schists though not characteristic are small
kyanite erystals about 1 c¢m long and a green calc. siliecate mineral.
Often the caleite content is high enough to give the overall rock

a saccharoidal texture with poorly developed schistesity, though the
latter is mere probably due to the intense isoclinal folding.

In the east of this succession is & marble band which is uniform in
its strike from north to south and is of almost vertical dip . In

the north it is above 8 mefres in width and thins southward. In parts

it contains trenelite.

Mica and Graphitie Schists

The eale. mica schists to the east are garnet free whereas this group

is commonly gernetiferous with garnets up to 1.5 cms diameter.

Graphite rich bands often reach 4 to 5 meters.This succession is

again steeply dipping within 10° of verticael and contains many
isochially folded guartz and calcite bands, well crenulated schistosity,

and tension gashes centaining quartz muscibvite and large kyanite crystals,



H) Amphibolites

These are mainly very hornblende rieh mica schists grading to

amphibelites in the most western parts.

Qther rock units

In the west and south of the area are many injections of granitic

material. The various types are discussed below.

Thin quartz-feldspar injeetions
These are thin veins of gquartz and feldspar with a little mica in

parts. They are commonly only of a few cms width and have an
approximately morth south strike and a steep dip. They are locally
strongly feolded in isoclinal folds and in parts fold hinges have

been tecteonically seperated as eye shaped blebs. They are often assoeciated

with kink bands especially in the mica and graphitic schist group.

Aplitic wveins
These are fine grained with quartz feldspar and some biotite, and have

a similar orientation and relationship to the general trend of schist-
osity as the gquartz-feldspathic wveins. They scometimes reach 5 metres

in width as lens shaped bodies and may also become medium grained.

Pegmatitic veins

Agein these have an approximately north south strike and steep dip to
both the east and west. They contain large feldspars up to several

cms aeross and sometimes consist almost entirely of feldspar. There

is also tourmaline and muscovite. They vary in width but are generally
about 1 metre. They are commen in the calciferous mica schist.

sequence.

Granite Gneisses

These oceur in the U. Furulund and one of which may be the Furulund
gneiss as they are stratigraphically in the correct position. They
are medium grained and contain guartz feldspar muscovite and biotite.

They are concordant but lens out,

Ore Zones
No appreciable quantities of pyrite have been found in the Furulund which
would correspond with the Sulitjelma level, There are however two main

ore bodies in the area, but neither of great concentration.
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1+ Near Siriheim locality 1790/2780.

The width of the btedy exposed in ¢ld workings is about 2 meires and

occure in graphitic schists and kyenite schists of the mica schist
sequence. These rocks contain pyrrhotite, pyrite and some chalco-

pyrite.

2. HRauflaaget locglity in the region of 2120/2670.
The form and content of this ore body have previously been described.
Laterally this becomes a rusty muscovite schist which has been marked
on the map as a dashed thick 'ore zone'! line.

There are two other loczlities where minor consentrations of ore were present.

3. In Kragelva locality 2205/2915.
The position of this is at the top of the Sjenstd in the garnet mica

schists. It contains mainly pyrrhotite but also a little chalcopyrite

and pyrite.

4. In Sauelva locality 1710/2560.
This is in a graphitiec schist in the mica and graphitic sc¢hists and

contains pyrite with a little chalcopyrite.

Structure,

With reference to the sections and tectonics maps.

As previously stc ted the structure in the north east is clear.

There is a main antiform or gentle up-doming of the roeck units exposing
the basement granite gneiss.

To the north in the extreme north east in & second updeoming with broad
folds in the marble, the major fold axix being & south-west plunge. West
of here & major antiform brings the steeply dipping Furulund from a north,
south strike to a gently dipping east west strike. This most probably the

same antiform seen on Satertind.

Tne major synform ovef Rauflaaget is a step like fold seen best on the
cross~section., A major antiform to the horth west brings steeply dipping
rocks of north south strike north of Serelva into a gently dipping NW-SE
strike over Tverlia. To the west many minor felds bring the far Furulund
round into & north-south strike concordant with the rocks in ithe extreme

west which are vertical.

The area in the south is difficult to correlate with the adjoining area

in central parts due to a combination of complicated tectonics and very



POOT exXposures.

The gravel slopes of Storfjell seems likely to he a dip slope from
the attitude of rocks seen in the streams whica would suggest that
the Furulund is brought over to the south side of Evenesdal by the

antiform,

Samples.

Ore samples.

A1, Locality = old workings near Siriheim. 1790/2780
3 samples taken across the ore bedy.
(x) Pyrite pyrrhotite mainly in the graphitie schist.
(y) Pyrite pyrrhotite and a little chalcepyrite in a graphitic
schist.
(z) Pyrite and pyrrhotite in a kyanite schist with graphite.

Stratigrephical position calc. mica schists.
A 2, Loeality Kraagdal 2205/2915
Pyrrhotite and a little chalecopyrite in a mieca schist.

Stratigraphiecal pesition U, Sjensti.

A 3, Locality Sauelwva 1710/2560
Pyrite with a little chalecopyrite in a graphitie schist.

F 1. Gneiss loeality 2070/2750 possibly the Furulund gneiss.
F 2. Mylorite or crush breccis associated with this gneiss.

F 3, Upper Furulund graphitic mica schist,
Loeality  1950/2790

¥ 4. Upper Furulund graphitiec mica schist, well laminated,
Locality 2180/2700

F 5. Lower Furulund non graphitie, hornblendic mica schist.

Locality northern slope of Storfjell.

c1, Calc mica schist containing principally bietite and some kyanite.

Loeality 1900/2470 Calc.mica schist group.



M. Quartz xyanite bearing mica schist.

Locality 1700/2560 Mica and graphitie sehist group.

M 2. Coarse grained feldspathic amphibolite.
Locality 1950/2405 Evenesdal.

B 1. Basement granite gneiss.
Loeality 2450C/2820.

B 2. Micaceous quartzite from the sparagmite.
Loeality 2450/2980,

G 1, Granitic injection vein medium grained with a contact with a
biotite schist.
Cale. mica schist group. 1850/2650.
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Key to Lithologieal Reek Units for 1:50 000 map.

Structurally highest beds at the top of the seguence.

Drift - Sands and gravels
Amphibclites - mixture of amphibolites (hormblendic)

and hornpblende schists

Miea and graphitie schists Impure mearble
. = | . J mica and grap-
- mica schists with graphite rich IS tic aehiath

bands :
Trenolite mar-

ble

Caleciferous miga schists.

- mica is predominantly biotite;
poorly lamingted schists; kyanite
also present

Farulund
U. Furulund - mixture of graphite bearing nus-
covite schists and calec.mica schists
generaily well laminated schists.
L., Furulund - mica schists predominantly biotite cal-
cic and guartz rich in parts hornblende
is also characteristic =
ore zone
amphibholite
Sjensta

Garnet mica schists and garnet gneisses -
massive and thick in the west thinning in the
east.

Pieske Marble Group
Amphibolite
Thin medium grained amphibolite micaceous in parts

Graphite schists

Graphitic and micaceous schists muscovite schists
thinning southwards.

Pieske Marble

Pale and brown impure marble contzining many muscovite
schis{ bands

Sparagmite
In the upper parts a quartz mica schist
In the lower parts a pure quartzite, banded

e e

U 901/2

101/5

101/9

999/59
101/2

101/6

101/35

s 101/9

101/26
101/9

S

b 101/9

101/26

amphibolite f:+;a§;101/9

" 999/59

999/180

999/110
399/30

101/2

999/25



Easement
Granite gneiss a quartz feldspar biotite granite 2 999/70
Other rock units
Gneisses of granitic composition occuring in the Furulund. ‘
Possibly the Furulund gneiss. S o95/30720
Hoek units in scouth of doubtful correlation
Biotite schists = 999/30
Muscovite schists and mica schists + sarnets —_ 999/59

Garnet mice schists in the southcentral area _— 101/7
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