
c± Bergvesenet
Postboks 3021, 7002 Trondheim Rapportarkivet

Bergvesenet rapport nr 1

BV

Intern Journal nr Internt arkiv nr Rapport lokallsering Gradering

Fortrolig

Kommer fra ..arkiv Ekstern rapport nr Oversendt fra
Sulitjelma Bergverk A/S 522141009"

Fortroligpga Fortrolig fra dato:

Tittel

Detailed geological mapping around the Stillberget area

Forfatter Dato Bedrift

GALLAY C. 1974 , Sulitjelma Gruber A/S

Kommune ' FyIke Bergdistrikt 1: SO000 kartblad 1: 250 000 kartblad

Fagområde Dokument type Forekomster

Råstofftype Emneord

Sammendrag

DeLaljert blotningskartlegging M = 1:10000 langs amfibolitthorisonten, Slaalberget, med tanke pa
sullidmineraliseringer. Komplett stratigrafi er stilt opp med detaljerte skildringer av de enkelte
bergartene. Strukturgeologien i omradet er kort skildra. Ingen okonamiske malmforekomster er
observert. Pavist mindre mengder pyritt og andre sulfidmineraler i en breksje-enhet i
Sulitjelma-amfibolitten, tilsv. Sulitjelma-amfibolitten ved Langvann.



•

•
•

don_o.34-

•

A/S SULITJELMAGRUBER TSH/GR/KH
Prospektering1974 10.12.1974
Prosjekt 7.402/C

Detailed geologicalmapping around the Staalbergetarea
(EE-212).

CONTENTS
Page

1: Introduction 1

2. Stratigraphy 2
Upper Furulund Schist 2
SulitjelmaAmphibolite 3
LapphellerenSchists 4
Furulund "Acid Gneiss" 4
SulitjelmaSchists 5

3. Structure 6

4. Mineralisation 6

5. Quarts veins 6

6. Discussionand conclusions 7

Enclosures:


Geological outcrop map 1 : 5.000
Geologicalstructuremap 1 : 5.000
and vertical sections

Abstract:

The Sulitjelma amphibolitehere is very thin (0-10 m) but
repeated by intense folding. No economicalconcentrations
of ore are present in the area mapped.



•
•

c

P
-'

:
fl)

c,
)

c-
i-

1M
1

("
)

F
--

"
(.

"
:

'-j
O

(
)

•

r'r
:

o
;-.^

'-
.:

,-
:.

ri,
..9

r.
,

c-
r:

.-
--

:-
.'

1.
-2

rr
•-

•-
"(

1:
;

fr
-)

i-1
0

C
;

',.
1

0
(.

)
!::

‹.
;

I
,-

"-
-

;
,

0
n)

;:,
:I

••
C

L.
)

',1
—

'
r')

:-
Y

'
1-

4:
c-

c:
1 .-3

-'
(r

)
r.

)
n.

rs
p•

ci
:'-

i
0

c;
-'.

;:'
,

0
._

).
,\_

;
:

l
rb

c'
)

7-
;

0
.)

7.
75(

0
i-,

:
•

0
I-

--
-,

c!
-

I-
-,

',-
•-'

•
'

--
•-

'.'r
:

•
(r

-
ro

i--
-

 
d-

cr
)

!
•

'rn
:"

r!
-

(,
)

(-
:',

(.
)

r:
r

.
I:

rr
i

:r
",

	

0
o

(-
:-

-F
r'.

c'
:

'
od

.-
--

-,
:r

.)
r.

)
:

,
C

r
C

71
)

(-
7

,
-C

)
7`

0
7

''
7-

7.
[-

 
r-

1;
:-

:
)

-7
i

)

'
;-

7
.:

'•
7

(
:

:
,:c

.
(7

))
,)

.

,,
C

O
(E

.)
(

'
•

1.
,,

n'
c

:
'-.

!
d•

0
(,

)
en

0
rj,

C
_

'rf
--

--
-,

:
•

r:
-

-
::!

'
o

O
C

ri-
:

c
(-

{-
,:i

-
-

:',
'

cp
7)

77
)

0
7

.(
C

17
7

(
)

,-
--

-(
()

(-
--

-)
77

7
t)

:n
r

,
(

7-
(-

--
0

7,
-.

)-
--

1
)7

:
E

'.
;

77
0

0
fl

7
1

-
(

i



.
,

0
0

7
)

1,
E

1-
7

<
,

(
l-

a
t"

.'
.

c-
:-

,
0

;
'

,
:-

.)
i

I
r,

',(
flf

l)
H

J
'

!
"

(T
.,

C
"-

:]
-f

l
r.

-2
,

0
0

i
'

:
i,

f
:•

I
-,

-
C

_.
':

:;
0

O
r-

,
! -:

'
n

;-
,

r,
;

1,
',

o
l

;-
S

ur
)

o
1

1)
rp

2,
0

cf
cl

':
cf

r
:

r)
,-

..;
1.

-;
•

0
I-

'
':

;''
,›

--
‘

r,
!-

'
I-

'.
H

-
'-i

)
1

..:
i

7
;

,..
,

•
•

,
:

;r
;

r
.)

C
)

c!
-


F
:

(
:

.,
'.

:
--

-,
(.

)
'

1
6

()
E

•
(

I
)7

E
()

‘•
.C

ir

	

'.
-.

,
(r

I
D

(
)

'
,

7
'

(7
•

I
"

'
7

:
)

1)

	

fl)
,

n.
(

(
7(

)
'

j
0

17
)

r')
)

.1
7

(H
)

t
0.

(D
)

7'
0

(
)(

7)
K

)(
7-

;
(D

0
0

;)
.',

7
()

)7
-;

0
7

-
(I

)
hi

P
.)

•
(

)
))

--
-,

7,'
r!

(E
)

(7
).

E
l)

E
fl

(D
7 1

r
r)

:
;

cn
r.

,
•

l
-

r-
.7

'
i

cH
0

cn
rr

",
C

;
I

:
I

rr
)

(E
)

E
,

I)
()

)
C

E
)

P
)

,-
);

(I
)

-‘
(1

r7
7

(-
)7

)E
7

,
0

7,
7

0
1,

1
0

''
C

,,,
(7

)
()

)
(

!
(

'
O

(C
)

'')



-E
7,

77
r''

,
0

C
7

E
.

H



C
E

7
(;

)
7,

C
.Ir

.;
H

-7
7
(

:
(

)
!

7
'

r
,'

(
1

n
r

'r
7

'
7

'



()
,

:
E

r)
1,

'-)
c.

:»
0

(
)

•
n

(
1

c
[

/.
I,

•
('

I



IT
:

--
‘

I
C

C
)

',_
:

r
:

1.
/

I
-j

/
'

1
'•

r(
I,

./
L'

;
0

C
/

(
,

)
n

o
','

:
,

I
':'

,
!

''
1-

',
n

c
E .

.

(E
•

)
'

'
I

0

cr
r

c,
"

c•
-)

7-
"

--
`


fl'
C

I•
F

•

(r
)

-%
•

c-
,

'or
;

r.
•

I
C r;

r-
:

I
r:

I
;

(-
)

I.
(7

) ))

' I
(

'
'

:
"

L -
' r

"
I

 
fl

,
0

7,
y

.._
:

:
_-

,

(t
E

D
'

(,
)

7
1

 i
'1

/4E
d

()
)

()
•

r)
-

r
C

",
)

	

0
1-

77
cl

-
1

!
:

'..
3'

	

C
)

0
\

1
-

(t
)

->
-

0
17-1

7.
\7

)

cr
;



á



Pagel3

discontinuouslenses within the schist. The
lenses sometimes contain small (<1 m)
discontinuouslayers of hornblendebiotite schist.
Thin amphibolitebands up to 5 cm thick can be
found in the.nearby schists.

It is thought that the amphibolitepods represent
small volcanic outbursts on the sea floor,
possibly as pillow lavas, with the interbedded
schists representingnormal fine grained sediments
deposited during breaks in the igneous activity.

Neither the schists nor the amphibolitescontain
significantamounts of sulphides. The notable
exception to this is the Staalhaugenore-horizon
(see Gallay, Roberts and Taylor, Project 7.402/B).

b/. Sulit'elmaAm hibolite
This formation is representedby two members in
the Staalbergetarea. The lowest, the "Brecciamember",
is recognisableeverywherenorthwards from the
Storforsdalselvto the termination of the Sulitjelma
Amphiboliteformation on Staalberget. The uppermost
unit, the Schistoseamphibolite member, is a variable
discontinuousunit, not always present in the field.

i/. The Breccia.Member
This unit ranges in thickness from 0-10 m and its
average thickness is about 4 m. It is a
heterogeneouslylayered, brecciated rock with a
weak overall schistosity,although olaty minerals
surroundingthe clasts may be strongly schistose
producing "augen". The rock is compositionally
banded and folded on a centimetre scale. This may
be primary. Quartz veins are common and are
boudinaged. Brecciated clasts are not everywhere
to be found. Some rock patches resemble meta-

11 agglomeratewith ancular fragments of more silicic

clasts (Quartz& Felspar) up to 10 cm long, set in a
more chloriticmatrix. To the north of the area
the size of the clasts diminishes. The colour of
the rock depcnds on the percentage of the lighter

11	 coloured clasts, but on the whole the rock shows

various shades of green.

Mineralogicallythe matrix comprises small crystals
of chlorite and white felspar; biotite and hornblende
are less common. The clasts are of white felsoar
and quartz. Texturallythe rock is very variable,
but it is always uneven, tending to be pornhyritic
or porphyroblastic. Porphyroblastsare of pyrite
and rare chalcopyritebut nevertheless,the sulphide
content of this member is relatively low and is
unlikely to ccntain more than five percent of
sulphides. The rock rarely exceeds a medium rusty
weathering state.
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Concerning the origin of this rock type, importance
is placed on whether the brecciation is primary
or .secondary. As mentioned above, primaty
brecciation is recognisable;secondary brecciation
is recognisablewhere it also affects quartz veins.
Probably the rock•unit reoresents a metamorphosed
tuff/agglomerateflow of unusual chemistry..

ii/. The Schistose AnDhiboliteNember

This unit ranges in thickness from 0-2 m, but in
average it is less than 1 m thick. The rock is a
hornblende,white feispar rock with a moderate
schistosity. It appears to grade upwards into
hornblende-bearingbiotite schists of the over-
lying unit. This boundary is poorly delineated,
but usually can be recognisedby weathering
characteristics. Layering occurs within the rock
on a scale of scveral centimetresand, in places,
the rock may be coarse grained with crystals up
to 2 cm in length. The rock has a grey-green,
mottled appearance and contains occasionalgarnet
or pyrite mega crystals.

The origin of this rock is problematical,but it
may represent a lava episode after the deposition
of the breccia.

c/. La ohelleren Schists

Detween the amphibolite and the "acid gneiss" lies a
variable schist horizon. In the south the horizon
rarely reaches thicknessesgreater than a few metres,
but in the north it forms a larger unit, perhaps 30 m
thick or more.

Petrographicallyit is a dark brown biotite schist often
with small anounts of hornblende. Occasionally chlorite,
muscovite and garnet can be found. To the north the
rock is evenly schistose,but in the south it is often
heterogeneouslylayered and contains more hornblende.
Like the other schists in the area it contains quartz
boudins. The rocks contain little or no oxides or
sulphides.

This unit represents a period of sedimentationbetween
the deposition of the amphiboliteand the "acid gneiss".

d/. Furulund "Acid Gneiss"

A relatively sharp boundary separates the "acid gneiss"
unit from the underlying biotite schists. The
"acid gneiss".formsmassive, rounded outcrpps which are
readily seen on the air photographs. Its thickness is
variable and difficult to estimate because of the
intense folding. Nevertheless,nowhere would it seem
to be more than 20m thick and an average thickness
would be less than 10 m.
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Abstract:
The Sulitjelmaamphibolitehere is very thin (0-10m) but
repeatedby intensefolding. No economicalconcentrations
of ore are presentin the area mapped.
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Page 1•

INTRODUCTtON .

This report describes the,geologyof an area of approximately
1 sq.km lying on the south facing slopes of Staalberget
(1011 m) (A.M.S. series 14711,sheet 2129 111, 50750Y,
017000X),which is 15 km west south-westof Furulund,
Sulitjelma. The area lies on the 1:10.000 mau No.EE212
between NGO-grid northings 101490X-101650X,ahd between
grid eastings 51200Y-52000Y.

The area is situated on the western limb of the Baldoaivve
Syncline, and the units exposed range from the upper part
of the Furulund schist tothe granite complex which forms
the.centreof the syncline. These units are included in
earlier works by Dybdahl (1955) and by Raith and Thalenhorst
(1965),but both these studies included much larger areas
and were on a scale of 1:50.000. They give an account of the
general successionin the area. Mapping on a scale of
1:5.000 of the Staalbergatarea was done in 1968 by Wunsch
and Lobinger,but this is supersededby the present report.

11
The present project involved detailed geological outcrop
mapping on a scale of 1:10.000 of the amohibolitehorizon
between the uoper Furulund schists and the "acid gneiss",
as part of a systematic explorationand vrospectingproject
by A/S SulitjelmaGruber of the horizon which at Langvann
yields economicalcopper ore. The mapping provides ground
control for the interpretationof the geouhysicalwork carried
out by N.G.U. (1968),and is also supportedby geochemical
soil sampling carried out perpendicularto the strike (see
report 7.4057C). The mapping was done using sheet EE212
and the air photographsE18.1764 and F20.1818 (Widerce A/S
Series 415). The results are presented on three maps of
scale 1:5.000, blown up from the 1:10.000 base map, which is
also included.

Map i/. Geology
ii/. Structure
iii/. GeochemicalProfiles

The area lies on the north side of the Storforsdal.,a valley
running approximatelyeast-west. The strike of the rock units
is north-southwith dips to the east. This results in the
outcrops often being continuousalong streams, of which there
are many, Outcrops tend to be dip slopes on the western
sides of the streams and small scarps on the eastern sides.
The northern part of the area is plateau-like,with the break
in slope. The effects of glaciationwere to be seen every-
where e.g. verched boulders, erratics and glacial striae.
Despite a favourablesoutherly aspect, the height abcve sea
level (800 m +) prevents the growth ef trees although dwarf
birch and occasionalrowan appear cicse to the river. The
upper slopes are coverod by a mars of alpine and arctic flowers
and plants, of which dandelions,buttercups and forget-me-nots
were recognised. On the plateau area, snow vatches tended to
dominate tha flora which was restricted to lichen and hardy
grass.
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discontinuouslenses within the schist. The
lenses sometimescontain small (<1 m)
discontinuouslayers of hornblendebiotite schist
Thin amohibolitebands up to 5 cm thick can be
found in the nearby schists.

It is thought that the amphibolitepods represent
small volcanic outbursts on the sea floor,
possibly as pillow lavas, with the interbedded
schists representingnormal fine grained sediments
deposited during breaks in the igneous activity. •

Neither the schists nor the amphibolitescontain
significantamounts of sulphides. The notable
exception to this is the Staalhausenore-horizon
(see Gallay, Roberts and Taylor, Project 7.402/B).

b/. Sulit'elmaAmohibolite
This formation is representedby two members in
the Staalbergetarea. The lowest, the "Breccia member",
is recognisableeverywherenorthwards from the
Storforsdalselvto the terminationof the Sulitjelma
Amphibolite formation on Staalberget. The uppermost
unit, the Schistoseamphibolitemember, is a variable
discontinuousunit, not always present in the field.

i/. The Breccia Member
This unit ranges in thickness from 0-10 m and its
average thickness is about 4 m. It is a-
heterogeneouslylayered, brecciated rock with a .
weak overall schistosity,although olaty minerals
surroundingthe clasts may be strongly schistose
producing "augen". The rock is compositionally
banded and folded on a centimetre scale. This may
be primary. Quartz veins are common and are
boudinaged. Brecciated clasts'arenot everywhere
to be found. Some reck patches resemble meta-'
agglomeratewith angular fraEments of more silicic
clasts (Quartz& Felspar) up to 10 cm long, set in a
more chloriticmatrix. To the north of the area
the size of the clasts diminishes. The colour of.
the rock depends on the percentage of the lighter
coloured clasts, but on the whole the rock shows
various shades of green.

Mineralogicallythe matrix comprises small crystals
of chlorite and white felspar; biotite and hornblende
are.less common. The clasts are of white felsnar
and Ouartz. Texturally the rock is very variable,
but it is always uneven, tending to be porphyritic
or porphyroblastic. Porphyroblastsare cf pyrite
and rare chalcopyritebut nevertheless,the sulphide
content of this member is reletivelylow and is
unlikely.to contain more then five percent of
sulphides. The rock rarely exceeds a medium rusty
weathering state.

•
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Concerninzthe origin of this rock type, importance
is placed on whether the brecciation is primary
or secondary. As mentioned above, primary
brecciation is recognisable;secondary brecciation
is recognisablewhere it also affects quartz veins.
Probably the rock unit represents a metamorphosed
tuff/agglomerateflow of unusual chemistry.

ii/. The Schistose AmphiboliteMember

This unit ranges in thickness from 0-2 m, but in
average it is less than 1 m thick. The rock is a
hornblendelwhite felspar rock with a moderate
schistosity. It appears to grade upwards into
hornblende-bearingbiotite schists of the over-
lying unit. This boundary is poorly delineated,
but usually can be recognisedby weathering
characteristics. Layering occurs within the rcck
on a scale of several centimetresand, in placas,
the rock may be coarse grained with crystals up

41 to 2 cm in length. The rock has a grey-green,

mottled appearance and contains occasionalgarnet
or pyrite.mega crystals.

The origin of this rock is problematical,but it
may represent a lava episode after the deposition
of the breccia.

c/. La Phelleren Schists

Between the amphiboliteand the "acid gneiss" lies a
variable schist horizon. In the south the horizon
rarely reaches thicknessesgreater than a few metres,
but in the north it forms a larger unit, perhaps 30 m
thick or more.

Petrographicallyit is a dark brown biotite schist often
with small amounts of hornblende. Occasionallychlorite,
muscovite and garnet can be found. To the north the
rock is evenly schistose,but in the south it is often
heterogeneouslylayered and contains more hornblende.
Like the other schists in the area it contains quartz
boudins. The rocks contain little or no oxides or
sulphides.

This unit represents a period of sedimentationbetween
the deposition of the amphiboliteand the "acid gneiss".

d/. Furulund "Acid Gneiss"

A relatively sharp boundary separates the "acid gneiss"
unit from the underlyingbiotite schists. The
"acid gneiss" forms massive, rounded outcrrps which are
readily seen on the air photographs. Its thickness is
variable and difficult to estimate because of the
intense folding. Nevertheless,nowhere would it seem
to'be more than 20m thick and an average thickness
would be less than 10 m.
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STRUCTURE•
The major sttucturalelement of the area is the Baldoaivve
syncline to the east,and.the.diosof the bedding/schistosity
are consistantlyin this direction. To the west are a
number of smaller folds which affect the Furulund schist
units there and cause a repetition of the amphibolitehorizons.

Between and including the Breccia and "acid gneiss" units are
found a series of tight, reclined and sometimes recumbent
folds which have wavelensths on the order of 20 m. The folds
are "S" type asymmetricalfolds with amplitudes around 50 m
and are sometimesso acute that horizons are pinched out to
nothing. The axial surface of these reclined folds dips to

' the east with an average value of 30°. Both limbs of any fold

11
dip in this same directionwith the result that one of them

is overturned. The plunge of the fold axis is small and
towards the south. These folds are the doninant features in
the competentBreccia and "acid gneiss" horizons, but only
the adjacent parts of the surroundingschists seem to have been
affected by the folding. The plane of the schistosityof the
schists is exactly the same as that of the axial surface of the
folds and this suggests that they are of the same origin.
It is suggestedthat a regional deformationwith a.large shear
component produced both the Schistosityand the tight folding,
the former deforming by simple shear and the latter, because
of its greater competency,deforming by folding.

Small scale crenulationfoldinz is occasionallyfound. This
folding and the lineations associatedwith it, have both the
same trend as the reclined folding, although the style is
very different. This crenulationfoldins may represent a
later event.

MINERALISATION

No economicalconcentrationsof ore are present in the area• mapped.

The most promising unit at Staalbergetin which economical
ores may have been present, was the breccia, the equivalent
horizon to the Sulitjelmaamphiboliteof Lansvann. At

41 Langvann the ore occurs snoradicallywithin brecciatedunits.

However, the breccia unit mapped at Staalbergetis much
thinner than was anticipatedand consists of a single
lithologicalhorizon. The breccia contains small amounts of
pyrite and other sulphides in places but nowhere are these
concentratedinto ore bodies.

QUARTZ VSINS

In the more competentBreccia and "acid gneiss" cuartz veins
are found which are not deformed beyond recognition. This is
attributed.tothe shieldinsaffects of these stronzer rocks.
These cuartz veins are thick, up to 2 or 3 metres in places,
but are laterallydiscontinuous. Characteristicallythey
contain a .relativelylarse cuantity of sulphidesand they show
rusty weathering. Throushout the schist units are found the
boUdinagedremains of quartz veins.
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