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Sammendrag
%nmdet mellom Misvaer og Breivik er undersokl pa grunnlag av geokjemisk provelaking av
kkesediment. Det var pavist nikkel i disse provene. Serpentinitt -kroppene ble spesielt undersokt, cln
sulfider kun pavist ved Utviklia og naer Breivikelva. Trolig for smatt til a ha okonomisk interesse.
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FIELDWORK REPORT ON THE AREA FROM MISVAER TO BREIVIK

AUGUST 1970
K.M, Iangley
D, Cole

Aim of the work

The mapping was undertaking as a follow up to a geochemical
stream reconaissance survey for nickel, 8 survey showed
that the streams contained a detectable quantity of nickel.
This element is most likely to be associated with any ultrabasic
bodies in the area. Thus particular attention was paid to

the serpentinites in this area.

Summaxry
The serpentinite bodies and surrounding rocks were mapping in
the arec trending east to north from Misvaer to Breivik,

Only the serpentinite body east of Utvikken (coordinates 049 566)
contained localised ore, mainly pyrrhotite with minor chalco-
pyrite and pyrite.

Pyrrhotite was also found in a 20 cm band of chloritic schist
near the river of Breivik.
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SKETCH MAP TO SHOW THE OLD TRIAL PROSPECTS
'NORTH EAST OF LAKE 463 (053 483) FIGS

/

£
® B -
/ |

|

" |

3 trial prospects’”’ ‘

@ e |

/ \ [

/ ' i

® 'Stream Serpentinite body ‘g

. ; |

{

|

|




3

1. Ihe area in general
a) The maps
The region covered is represented on AMS series map
sheet 2029 II, scale 1:50 000.

The area east of Misvaer as far as Stomudalen was mapped
on to arial photographs 1420, numbers A2 to A8. (Scale
aprox. 1:12 000).

Arial photographs 3601, numbers A9 to A13, B10 to B15,
C17 to €28 and D12 to D15 cover trz entire area, These
unfortunately were flown too late to be used in the field.

b) DTopography and_exposure

The areas immediately arround Misvaer and Breivik are
gently floping drift covered agrecultural lands. Steep,
well wooded slopes enclose this land on all but the
fjord sides of both villages. Bogs and vegetation which
is dense in places is present on the uplands between
the two villages. Only the high gneissic region is well
exposed.

Vegetation, however, tended to be less dense, on the
characteristically steep sided serpentinite bodies.
Unfortunately the contacts between the serpentinites
and the other rocks were almost invariably hidden by
marshy ground,

¢) The rocks

i) The serpentinites
Most of the serpentinites are present in the arcvate
zone from Misvaer to Breivik, (This is diagram-atically
illustrated on Fig. 1), The outerop is not continuous
but is certainly more extensive than the 1910
reconaissance map by Rekstad, J. (1929) suggests,

Other small lenses of serpentinite locally are present
away from the trend of the main bodies.

1i) The granite and gneiss
Granite lenses present in the gneiss always are
parallel to the main trend of the foliation, The two
rock types tend to be gradatiomal rather than to have
marked contacts.

As topographic height is gained to the north and west
of the "serpentinite arc" the gneiss with granite
lenses, merges into migmatite. On this region folds,
many of which are horizontal in attitude, and ptigmatic
veins are abundant.

To the south and east of the serpeantinite arc,

granite is the most common rock type. This prossesses
a faint mineral lineation (see specimen KI4) gradational
lenses of gneiss are present locally.

No where does the trend of the granite contact cut
the main foliation of the other rock types.
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iii) Schist
These occur as lenses in the gneiss following
the main foliation direction. Contacts between
gneiss and schist are gradational i.e. the schists
become gneissose and the gneiss becomes schistose.

Schists form the dominant rock type to the east of
the mapped area.

The structure of the area

a) Structural summary

The strike of the main foliation of the rocks follow
the same general arcuate pattern indicated by the trend
of the serpentinite bodies.

All foliation planes dip into the arc i.e. dipping to
the north at Misvaer, and to the west at Breivik,

It is a general feature that dips are steeper on the
inside ol the serpentinite arc than they are to the
south and east of the arc.

On the area south east of Breivik a brecciated fault

zone, with a well defined fault scarp which trends
north-west can be traced. The trends of the foliation
planes in the vacinity become rather,and not unexpectedly,
erratic,

The presence of a thrust was also noted in the river
section south of Breivik, This thrust is on the same
trend as the above noted fault scarp (see Fig. 2).
Absolute confirmation that it ie continuity between
the two faults is rendered impossible by the large
quantity of glacial drift in the vacinity.

b) Structure of the serpentinite bodies

i) Serpentinites following the arcuate trend.

Fig. 3 diagramatically illustrates the structural
relationship between the serpentinites and the nearby
rocks as seen 3 kms south of Breivik where exposure vas
relatively good.

The following general features where noted about the
serpentinites which follow the arcvate trend.

Serpentinite bodies are more extensive than suggested
by the 1910 map.

Bodies vary in size from lenses 10 m long up to 3 kms
long,.

Basic gneiss and green gneiss is common near the serpen—
tinite contacts.

Foliation planes very near (say within 5 m) the bodies
tend to bend round the bodies. The dips of the foliation
planes locally become much steeper near the ends of the
bodies or lenses.
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ii)

5.

Serpentinites away from the "arc"

Humerous small lenses of serpentinite were
encountened of the tremd of the main bodies.

(1.e. at coordinates 079 508, 054 490 and 080 480).

The long axes of the lenses were always parallel to
the main foliation of the surrounding rocks.

dreas of special interest
a) The "ore serpentinite" east of Utviklien (049 566)

i)

ii)

Summary of the "ore serpentinite"

This serpentinite is at the northern end of the

large north/south trending mass of serpentinite, but
it is separated from the main body by a zone of green
gneiss (specimens KL 50) no less than 6 m wide, and

a 5 m wide bog. Its possition as seen on arial
photograph €28, 3601, is shown on Fig. 2,

The body has four old trial prospects (trials A,B,C
and D)., The relative possitions of these are shown
on Fig. 4.

Other than in the immediate vacinity of these holes

the serpentinite showed exactly the same characteristics
as all the other "barren" serpentinites, i.e. the
outerop features were the same, and away from the old
trisl prospects the rock weathered its characteristic
fawn colour.

Description of the olf trial prospects

Trial A is a shallow prospect hole at bog level.
Approximately 4 cubic metere of rock have been removed
by bl?sting from the 1 m wide ore zone (specimen

KL 52).

4bove this ore zone a red haematitic gossen is present
in the serpentinite.

Irial B is a 2 m wide passage very near the top of
the serpentinite body. The ore zone is apparantly as
wide as the passage. This has been driven down at
an angle of 450 for 3 m. The bottom of the hole is
full of water. This trial c.~awns what is probably

the richest ore.

A1l dump material (KL 63) is coated by gesshite.
This iron rich skin of weather sugiests that
quite a time has elapsed since the original trial
was d.uso

Trial C is driven horizontally at a level 3 m below

the level of trial B for a distance of 6 m. The inner
end of the hole is barren of ore., It is noted that the
barren region of this trial is also a dry region,
wheras the walls were wet where ore specimen KL 66

was removed.

The thickness of the ore zone in this prospect hole
could not be determined.



b)

6.

Trial D is 10 m above the bog on the east side of
the serpentinite body. It is a small horizontal
2 m deep hole containing an ore zone 4 m wide.

The ores from the different trials are described
in part 3 of the specimen list.

The 20 em "ore zone" jloo 142, coordinates 065 2&2}

This "ore zone" is a 20 em wide band of chloritic schist
containing pyrrhotite. It was found on the east side of
the river, 20 m south of the thrust zone (see Fig. 2).

The laterdl extent of the bed can not be determined due to
the presence of the river and the thrust.

Qld %rial prospects in the serpentinite north-east of lake
463 _(coordinates 053 483)

The relative possitions of the 3 o0ld trials in this region
are indicated on the sketch map. fig. 5.

Instead of the usual fawn weathering serpentinite, the
serpentinite in the vacinity of the 3 trials is unusual
in that it weathers a shiny red/brown colour and tends
to be heavier than the overage serpentinite.

Careful examination of the roek in this area revealled no
detectable ore minerals.




LIST OF SPECIMENS FROM THE MISVAER - BREIVIK AREA
Part i) Serpentinites

Ref. Loc, Coordinates Lecality [Roek Roek description/oommentl
KL 1 8 003/462 Hegset Serpens- Fine grained basic green roek
inite tending to a dtnite peridotite
DC 98 108 059/495 West of Serpent- As KL 1 but slightly coarser
Stormud inite grained
KL 29 120 060/518 SW of Serpent= Typicel specimen showing the
Gaardsvy  inite typiesl fawn coloured weathered
surface
KL 59 149  049/566 W of Serpent- This roek consists almost entirely
Utviklien inite of fibrous talc crystals
DC 67 126 053/483 014 trial Serpent~ Very lieavy rock typical of the
prospeet inite prospects showing the shiny red/
NE og brown weathered surface probably
lake 463 due to the presence of gpethite,
Orange regions loecally present
are due to the presence of lémonite,
Part 1i) Granites, gneise and schist
KL 4 003/467 Klette Granite Typical Misvaer granite = a medium
granied quartz biotite, museovite
granite showing a slight foliation
DC 58 38 030/470 Heilov  Acid Well foliated medium grained quarts
gneiss mica gneiss with charaeteristie iron
staine
KL 19 060/512 Basie Foliated fine grained dark grey
gneigs gneiss
KL 7 53 045/475 S of Gneiss Medium greined green gneiss
lake 463 characteristie of the aerpentinito/
gneiss eontachs
KL 50 149 049/566 Just Gneiss Green gneiss 6f KL7, but may
gouth of contain small fibrous serpentinite
the ore orystals., It is a gmadational rock
serpente
inite at
Utviklien
DC 59 47 034/468 SW of Hei-Gneissose Fine grained intermediate bdiotite

lov

schist

roek with garnet porphyroblasts
(size variation 8 mm to 4 mms
diameter)

Iron stains are also present
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" Ref, Loe, Coordinated
823.0.022.

Locality Rock

DC 52 23  015/466
DC 100 112  045/502
KL 24 123 083/494

KL 35 142  065/544

Rock description/comments

- —---------nﬂ---—---ﬂ‘----ﬂ--‘ - Sy = 0N - - - .-

NNW of Mis- Schist
vaer

WNW of Schist
Stomud

NE og Schist
Storud

River 8 Sehist
of Breivik

Medium grained garnet micea sbliat
Fine grained mica schist slightly
gneissose in places

Greenschist showing well ereniilated
micas on the foliation planes

Chloritic schist with pyrrhotite

Part iii) Ore Specimens

All specimens come from the "ore serpentinite"

¢ *
o

KL 62
KL 65
KL 66

KL 67

¢

Trial A

Trial B

Trial B

Trial C

Trial C

Trial D

East side
of body G

north-west of Utviklien 049 566

Blaek heavy specimen with fine
black fibrous mineral possibly

urmaline, Yellow fine grained
specs possibly chalcopyrite are
also present

The roek is solid ore consisting
in order of abundanee - pyrite,
pyrrhotite, chalcopyrite and
minor bornite

Serpentinite can still be seen with
tale. Pyrrhotite is present

The rock is almost solid ore
containing pyrrhotite, pyrite,
chalcopyrite and minor bhornite
(NB from dump)

The r ock has pyrrhotite, pyrite
chalcopyrite and minor bornite
(spee from wall of Trial no 6)

The serpentinite contains dis=-
seminated pyrrhotite and pyrite

Red brown shiny weathering grey
gerpentinite from a region that
looke like a gossen
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FIELDWORK REPORT ON THE AREA FROM MISVAER TO BREIVIK

AUGUST 1970

K.M. langley

D, Cole
Alm of the work
The mapping was undertaking as a follow to a geochemical
stream reconaissance survey for nickel, ui'lua survey showed

that the streams contained a detectadble quantity of nickel.
This element is most likely to be associated with any ultrabasic
bodies in the area. Thus particular attention was paid to

the serpentinites in this area.

Sumnery
The cerpentinite boedies and surrounding rocks were mapping in
the arc trending east to north from Misvaer to Bmd.v.l.z.

Only the serpentinite body east of Utviklien (coordinates 049 566)
can{umd localised ore, mainly pyrrhotite with minor chalco-
pyrite and pyrite.

Pyrrhotite was also found in & 20 cm band of chloritic schist
near the river of Breivik.

Sontenty
Fig. 1. Sketch diagram to show the general structure of |
the Misvaer - Breivik area.

Pig. 2. Map showing the main features of the area arround
Brelvik,

Fig. 3+ Sketch diagram to show the general features of the
serpentinite contacts.

Fige. 4. ©Sketch diagram of the "one serpentinite" north-west
of Utviklien (049 566).

Pig. 5. Sketch mg to show the old trial prospects north-sast
of lake 463 (053 483).

1) The area in general

@) The maps
b} Topogra; and exposure
¢) The roc
XY oo™
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iii) 7The schists e

2) The structure of the area

a) Structural summary
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i Serpentinites follow the arcuate twend
ii ; Serpentinites away n-i:: the arc
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Areas of special interest

a)

b)

e)

The “ore serpentinite" east of Utviklien
(049 566)

i Summary of the "ore serpentinite"
ii Description of the old trial prospecis

The 20 ¢m "ore zone" (loc 142 coordinates
065 543)

0ld trial pros oozs in the serpentinite northe
east of lake 463 (cordivatss 053 483)

4) List of specimens

i Soxpontiuit-u'
ii Granite, gneiss and schist
iii) Oxes
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SKETCH DIAGRAM TO SHOW THE GENERAL
FEATURES OF THE SERPENTINITE CONTACTS
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1. Ibe srge in general

a)

b)

e)

The maps
The region covered is represented on AMS series map
sheet 2029 II, scale 1:50 000.

The area east of Misvaer as far as Stomudalen was mapped
on to arial tographs 1420, numbers A2 to 48. (Scale
aprox, 1:12 ).

Avial photographs 5601, numbers A9 to A13, B10 to B15,
C17 to ©C28 and D12 to D15 e¢aver the entire area., These
unfortunately were flown too late to be used in the field.

Zopogrephy end exposure

The areas lmmediately arround Misvaer and Breivik are

gently £1 drift covered agrecultural lands, Steep,
well wooded slopes enclose this land on all but the
fjord sides of both villages. and vegetation which

is dense in places is precent on uplands between
the twg villages. Only the high gneissic regicn is well
exposed.

Vegetation, however, tended to be less dense, on the
characteristically steep sided serpentinite bodies.
Unfortunately the contacts between the serpentinites
and the other rocks were almost invariably hidden by
marshy ground,

fhe rogks

i) The serpentinites
Mozt of the serpentinites are present in the arcuate
zone from Misvaer to Breivik, (This is diagram-atically
illustrated on Fig. 1), The outecrop is not continuous
but is certainly more extensive than the 1910
reconaissance map by Rekstad, J. (1929) suggests.

Cther small lenszes of serpeatinite locally are present
away from the trend of the main bodies.

i1) Zhe granite and gneiss
Granite lenses present in the ﬁ:iaa always are
parallel to the main trend of foliation., The two
rock types tend to be gradational rather than %o have
marked contacts.

As topo'upuolu % is gained to the north and vest
of the "serpentinite are" the gneiss with granite
lenses, merges into migmatite, On this region folds
many of which are horiszontel in attitude, and ptigmatie
veins are abundant.

To the south and east of the entinite are,

granite is the most common rock « This prossesses
a faint mineral lineation (see specimen KL4) gradational
lenses of gneiss are present locally.

No where does the trend of the granite contact cut
the main foliation of the other rock types.



iii) Schist
These ocour as lenses in the gneiss following
the main foliation direction. Contacts between
gneiss and schist are gradational i.e, the schists
become gneissose and gnelss becomes schistose.

Schists form the dominant rock type %o the east of
the mapped area.

2. fhe structure of the ares

a)

b)

Structural summary

The strike of the main foliation of the rocks follow
the same general arcuate pattern indicated by the twend
of the serpentinite bodies.

All foliation planes dip into the are i.e. dipping to
the north at Misvaer, and to the west at Breivik,

It is & ?n-nl feature that dips are siteeper on the
inside of the serpentinite arc than they are to the
south and east of the arc.

On the area south east of Breivik s brecclated fault

zone, with 2 well defined feult scarp which trends

nor est can be traced. The trends of the foliation
plan:g in the vacinity become rather,and not unexpectedly,
erratlic.

The presence of a thrust was also noted in the river
eection south of Breivik. This thrust is on the same
trend as the above noted fault scarp (see Fig. 2).
Absolute confirmation that it is continui twoen
the two faults is rendered impossidle by large
quantity of glacisl drift in the vacinity.

£ € T

1) Serpentinites following the arcuate trend.

Fig. 3 diagramatically illustrates the structural
relationship between the serpentinites and the nearby
rocks as seen 3 kms south of Breivik where exposure vas
relatively good.

The following general features where noted about the
serpentinites which follow the arevate trend,

Serpentinite bodies are more extensive than suggested

?ouuvaryinumtronlmn 10 m long up to 5 kas
OliZe

Basic gneiss and green gneiss is common near the serpens
tinite contacts. e

Foliation planes very near (say within 5 m) the bodies

tend to bend round the bodies. The dips of the foliation

gluu locally become much steeper near the ends of the
@8 or lenses.
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ii) Serpentinites away from the "arc"
Numerous small lenses of 8 tinite were
encountened of the trend of the main bodies.
(i.e. at coordinates 079 508, 054 490 and 080 480).

The long axes of the lenses were always parallel to
the main foliation of the surrounding rocks,

3. Awesp of special interest
a) "ore serpentinite" east

Summary of the "ore serpentinite"
This serpentinite is at the northern end of the
large north/south trending mass of serpentinite, but
it is 8 ted from mmasmumm
gneise (specimens KL 50) no less 6 n wide, and
a 5 m wide « Ite possition as seen on a:.d.ai
photograph €28, 3601, is shown on Fig. 2.

The body has four old trial prospects (trials A,B,C
nndrﬂ. ‘!he relative poantﬁ:s of these are '
on . .

Other than in the immedlate vacinity of these holes

the serpentinite showed exactly the same charscteristics
ap all other "barren" serpentinites, i.e. the
outerop features were the same, and away from the old
;rial pgo:pocta the rock weathered its characteristic
awn colour,

ii) Description of the olf trial prospects
Trial A is a shallow prospect hole at bog level.
dpproximately 4 cublic meters of rock have been remuved
';%giting from the 1 m wide ore zone (specimen

Above this ore zone a red haematitic gossen is present
in the serpentinite.

Irial B is & 2 m wide passage very near the top of
the serpentinite body. The ore sone ic apparantly as
wide as the passage. This has been driven down a

an engle of 45° for 3 m. The bottom of the hole is
full of water. This trial what ie probably
the richest ore.

All 4 material (KL 63) is coated goevhite.
This uign rich skin of rzctlur 4 gts that
quit: a time has elapsed since 'ﬁ;m:. trial
was dug.

Irial C is driven horisontally at & level 5 m below
the level of trial B for a distance of 6 m. The inner
end of the hole is barren of ore. It is noted that the
barren region of this trial is also a dry region
wheras the walls were wet where ore specimen KL 36

was removed.

The thickness of the ore sone in this prospect hole
could not be determined.



e)

6.

Trial D is 10 m above the bog on the east side of
the serpentinite body. It is a small horiszontal
2 m deep hole containing an ore zone % m wide.

The ores from the different trials are desecribed
in paxt 3 of the specimen list,
the 20 cm "ore zone" (loe pd ins

This "ore zone"™ is a 20 em wide band of chl

!“:

oritic schist

containing hotite. It was found on east side of
the river, m south of the thrust zoune (see Fig. 2).
The laterdl extent of the bed can not be determined due
the presence of the river and the thrust.

The relative possitions of the 3 old trials in this region
are indicated on the sketch map fig. 5.

Instead of the usual fawn weathering se tinite, the
serpentinite in the vacinity of the 3 trials is unusual
in that it weathers a sghiny red/brown colour and tends
to be heavier than the average serpentinite.

Careful examination of the rock in thie area revealled no
detectable ore uinerals.



LIST OF SFECIMENS FROM THE MISVAER « BREIVIK AREA
Part 1) Serpentinites
Ref, Loc, Coordinstes Locality Rock Rock description/comments

nc. - no. - - - Rt R T T -
KL 1 8  003/462 Hogset  Serpemé- RKine grained basic green rock
inite tending to a dUnite peridotite

DC 98 108 059/495 West of Serpent- As KL 1 but slightly coazser
Stormud  inite grained

KL 21 120 060/518 8W of Serpent- Typical specimen showing the
Gaardsv 1inite typical fawn coloured weathered
surface

KL 59 149 049/566 NV of Serpent- This rock oonsists almost entively
Utviklien inite of fibrous tale eryssals

DC 67 126  053/483 014 trial Serpent- Very Heavy rock typieal of the
prospect inite prospects showing the shiny ved/
KE og brown weathered surface probably
lake 463 due to the presence of ggethite.
Orange regions locally present
are due to the presence of l¢monite.

Part ii) Cranites, gneiss and schist

KL 4 003/467 Klette  Granite Typical Misveer granite - a medium
granied quarts biotite, nuscovite
granite showing a slight foliation

DC S8 38  030/470 Heilev  Aeid Well foliated medium greined quarts
gneiss mice gneiss with characteristie iren
stains
KL 19 060/512 Basic Foliated fine grained dark grey
gneiss gnelss
KL 7 53 045/475 8 of Gneiss  Medium grained green gneiss
lake 463 characteristic of the serpentinite/
gneiss contacte
KL 50 149  049/566 Just Gneiss  Green gneiss of KL7, but map
south of contain small fibrous serpentinite
the ore erystals, It is a gwadational rock
serpent-
inite at
Utviklien
e 59 47 034/168 SW of Hei-Cneissose Fine grained intermedicte biotite
lov schist rock with garnet porphyroblasts
(size variation 8 mm 0 4 mms
diemeter)

Iron stains are also present



.‘l.t. L“!

Coordinated Loecality Rock Rock deseription/comments

. T—_ [ sonsveve tpe - .- -

DC 52 23  015/466 MW of Mis- Schist Medium grained garnet mice sDhiat
vaer

DC 100 112 045/502 VNV of Schist Fine grained mice schist slightly
Stomud gneissose in places

KL 24 123  083/494 NE og Schist Greenschist showing well cremdlated
Storud micas on the foliation planes

KL 35 142  065/544 River S Schist Chloritic sehist with pyrrhotite
of Breivik

Part 41ii) Ore Specimens
11 specimens come from the "ore serpentinite”

52

KL 63

KL 62
KL 65
KL 66

KL 67

@ s

Trial A

Trial B

Trial B

Trial €

Trial C

Trial D

East side
of body &

north-west of Utviklien 049 566

Black heavy specimen with fine
black fidrous mineral possibly
fourmaline, Yellow fine grained
gpecs possibly chalcopyrite are
also present

The rock is solid ore consisting
in order of abundance - pyrite,
pyrrhotite, chalcopyrite and
minor bornite

Serpentinite can still be seen with
tale. Pyrrhotite is present

The rook is almost solid ore
containing pyrrhotite, pyrite,
chalcopyrite and minor bornite
(¥B from dump)

The r ock has pyrrhotite, pyrite
chalcopyrite and minor bornite
(spec from wall of Trial no 6)

The serpentinite contains dis-
seminated pyrrhotite end pyrite

Red brown shiny weathering grey
serpentinite from a region that
looks like a gossen
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