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INTRODUCTION

1.1. This report describes an area of approximately 1,5 8q
km on the north-east side of Langvann, to the norih
and east of Furulund, Sulitjelma. The area lies on
map sheet Ell 21%, and between grid northings 1850 to
1910 and between eastings 348C to 3650.

The ground lies on the southeren slopes of Kobber-
toppen, between the 200 m and 500 m contours.

1.2. Earlier general work has been done on the area by
M.R. Wilson (Ph. D. thesis, University of lanchester,
1668), which itself is an extension of the earlier
work by Rutland and Nicholson (1965). It has provided
a useful background to the lithologies present on the
area, but is rather too general for detailed use. The
pro ject ~lco forms a continuation of detailed geological
mapping work started by A/S Sulitjelma Gruber in 1973.

1.%. During the summer o 1974, two other prosjects are
beeing carried out on the area, a soil-sampling pro ject
for geochemical analysis, and a survey and relocation
of the original minins rights and concessions in the
area.Geofysical measurements (VLF) was carried out in may T4

and a drilling prosject will alsc take place in T4,

1.4. The area was mapped between 15th - 30th June 1974
by Miss C. Gallay (Switzerland) and Mr. A. Dell
(England) as part of a larger geological prospecting
programme taking place during the summer of 1974,

TOPOGRAPHY

5. 1. The land lies on the steep slope to the north of
Langvann, north and east of Furulund. In general,
the rock dips are low, and individual competent units
stand out as small south-facing scarps, with the less
competent units forming shelf's on the dip slopes.
Attractive waterfalls often occcur when streams, of
which there are many, cress the competent layers, for
example at (1838 3517) where the Furulund schist
cutcrops, and at (1894 3492}, where the upper breccia
of the Sulitjelma amphibolite outecrops.

Slopes are always steep, and occasionally precipitous,
and often small screes may be seen beneath outerops,
always unstable.

2,2. Outcrops are almost exclusively resticted to "Small
cliff" types, for example, with the excepticn of the
dip slope of some of the competent ynits, where
glaciated slabs for the major outcrop type. Elsewhere,
there is extensive scil and vegetation cover.

2.3, Due to its favourable southerly aspect, the area
carries quite a luxuriant vegetation. Birch trees
form the major flora, with lesser members of rowan
and juniper, the latter mainly in exposed areas.

The ground vegetation is an attractive mat of grasses,
bilberries and spring flowers. Sulphur dioxide from
the company's smelter has poisened the area, however,
and many of the larger birch trees, evidence of &
formerly even richer vegetation, are dead oy dying.
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Older people in the valley alsc recall the time when
the area supported a fuller flora than today.

Faunal elements include, of course, mosquites and the
even more deadly klegg, and a buzzard had nested above
Furulund, providing a rather beautiful hazard to progress
in the area.

PETROGRAPHY

Three major lithological units outcrop on the area, the
Furulund schists, the Sulitjelma amphibolite, and the Lapp-
helleren schists. The mapping prosject has been concerned
mainly with the Sulitjelma Amphibolite, and this has been sub-
divided into three units, proposed as the Banded amphibolite,
the schistose amphibclite and the chloritic breccia.

Tne FPurulund Schists.

3.1 1hese Torm the lowermost of the stratigraphic units in
the area, and cutcrop below the 2 200 m. ~ contour in the
west, and below the 350 m contour in the east. They
were not mapped during the prosject, but form a very
recognisable unit of micaceous schists with quartz/feldspar
pegmatitie "sweat-outs" that have been extensively
boudinaged in the flat-lying schistosity. Porphyroblasts
of hornblende are everywhere common, and in the upper
part, purphyroblasts cof almandine garnet are to be [Found.
The petrography is thus consistent with that mineral
assemblage normahr found in aluminowssandstones which
have been subjected to almandine-amphibolite facies of
regional metamorphism.

o

The Sulitjelma Amphibolite
3.2.1 The Banded amphibolite

This forms the lowermost of the 3 sub-units of the
Sulitjelma amphibeclite, and makes the prominent clif?
outcrop seen above the village of Charlotta at 250 m,
and which can be traced eastwards out of the area at
Giken, 300 m. Its petrography is both complex and
varied, but a diagnestic feature is the presence of
light <coloured felsic bands in a somewhat more mafic
ground. These may be analogous teo the quartz-rich
Voudinaged « pegmatites found in the Furulund schists.
The felsic bands are themselves highly BYoudinaged

The mineralogy of this lowermost unit consists mainly
of fine-grained amphibolite and feldspar, but chlorite
and epidote are common. These latter two minerals are
present throughout the amphiboelites, and suggest a late
hydration phase in the metamorphism, regressing the
almandine-amphiboclite assemblage to one more stable in
greenschist facies.

The banded amphibolite contains many blocks of Ccarse
amphibole-feldspar rock (eg.d407) which may represent
blocks of diabase included into the fine-grained matrix.
Elsewhere, the matrix shows fine laminations (eg. 408)
which probably represent primary laminations in, perhaps,
a water-lain tufrf.



It seems preobable, therefore, that the banded
amphibolite represents an original fine grained
water-lain tuffaceous sediment, containing either
lava flows, or fragments of lava, which was later
subjected to almandine-amphibolite facies metamor-
phism, and subsequently regressed to greenschist
facies.

3.2.2 The schistose amphibolite

This unit forms the central part of the Sulitjelnma
amphibolite outcrop, and can be traced over all the
area. It is a dark green, fine grained, amphibole-
feldspar rock, often showing epidote. inclusions,

and always displaying a prominent schistosity. It

also shows fine, irregularly spaced, plan laminations,
usually parallel to the schistose fabric. These

layers are distinguishable only by colour changes, and
probably represent varyingeercentages of feldspar in
the groundmass. It seems to have Leen an extensive
tuff unit prior to metamorphism. Its consistent
mineralogy, and prominent schistosity are characteristiec.

3.2.3 The Chleorite Breccia

The uppermost sub-unit of the Sulitjelma amphibolite
is termed the chloritic breccia. Most outcrops are
massive, containing brecciated rock fragments, that
may be primary or tectonic. At one outerop (no. 616)
clear agglomeratic and tuffaceous layers can be seen,
and it is possible that mueh of the brecciation is
primary. The presence ol large plates of chlorite,
and the absence of schistosity, are diagrmostie for
this rock type.

3.3. The Lapphelleren Schists

Above the Sulitjelma amphibolite lies a group of well-
jointed micaceous schists, the Lapphelleren schists.

Trzey form a prominent outcrop, but were not studied in
detail, and formed the top boundary to the area mapped.

3.4. Stratigraphy

These three major rock units represent two types of
sedimentation. Sandstone deposition gave way to the
deposition of a voleanic sequense, at first containing

lava flows or fragments, but later exclusively pyroclastic,
and ending explosive in character. Sandstone sedimenta-
tion was resumed after this veleanic episode.

It may perhaps be significant that whilst all three

major units have been metamorphosed to almandine-
ariphibolite facies, only the Sulitjelma amphibolite showus
signs of retrogressive metamorpism. It could be that

the hydrothermal alteration csusing this retrogression
played a part in the formation or mobilisation of

metallifercus minerals in the Sulitjelma area.
S'WRUCTURE

The outcrop pattern of the three units is due to the
interesting interplay of two major feold traces, an anticlinal
axis, lying broadly along the length of Langvann, and a

synclinal axis at right-angles to this.
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The area studied lies, however, wholly on the north limb
of the Langvann antieline, and wholly on the east 1imh
o' the syncline.

Almost all the roecks have a marked planar fabric,

and sonie show a well-developed schistosity. The prescnce
of' highly boudinaged pegmatites and layers in several rock
types confirms the fact that there has been considerable
shortening of the rocks perpendicular to the schistosity.

The schistosity, which is sub-parallel to the primary
layeying when both are seen, is itself folded into brand
upright folds with gentle limb dips. The "transverse"
syncline is the major expression of these minor folds.

Dips are gentle throughout the area, varying from 02°
to 387, gut on average lie around 20 o Strikes vary
rom 193~ to 293, but average at 240°,

MINERALISATION

At three prominent horizons mapped,and one other encount red,
extensive rusty weathering may be seen. Theze lie near
Giken (1840 3445), above Charlotta (1869 3643) and in

two bands, one in the centre of the schistose amphibolite,
the other at the base of the chloriticbreccia. None is
continuous, but form lens-shaped outcrops not more than

5 m thick. The lower zones of mineralisation are _
characterised only by rusty weathering, and fresh samples
of metalliferrous minerals proved unobtainable . The
chloritic breccia zone shows well-formed pyrite crystals,
or holes once occcupied by them, that may be tens of
millimeters in some places. Copper content seems to be
low, but characteristic green weathering indicating rather
higher copper content has been noted at 15 locatities
(405, h1h-5, 418, 420, 428, 438-9, 442, 453, 600-1, 608,
618, 622).

THE "GLOMAP" SYSTEM

Data has been recorded at each cutcrop on "Geomap" [orms
printed in sweedish, for processing by computer. These
orms  are simple to use, easy to start using, and ensure
%ﬂat systematic observations are made at each outerop.
llowever, the system has several drawbacks. When cobser-
vations do not fit the code exactly, u somevhat misleading
figure must be entered in the appropriate box on the form,
With an accompanying note on the back. With difficult or
variable rock types this ecan quickly lead to more notes on
the back than on the front. In other words, the back of
the forms may be being used as a field notevool:, and the
efficiency of the system is impaired.

It also seems pointless to use sweedish "Geomap"fo}m”
wilen a mixture of Norwegian- and English-speaking geologists
are used. If the firm intends to use English-speaking
geologists in the future, it would be advisable to use

forms printed in English. Even sheets with translations

on, as in use at the present time, can lead to errors,

which may waste expensive computer time.



Apart from these slight drawbacks, the system works .
efficiently, and appears to be thé only practical metiod

of standardising data from several geolegists.
EXPLORATION WORKS

The area around the 15 mentioned "copper' Sites mdy repay
geochemical sampling and analysis.

OTHER COMMENTS

1. The two geclogists concerl€d question in some measure
the planing of this progject. It seems that both other
surveys, who would like to use the map accompanying this
report, have passed over the area before the map was
available.

2. A full set of aerial photographs were supplied to one

of us (#MB) only after the field-work had been completed.

These would have been of considerably more use at the
beginning.

3. It is impossible to locate yourself using the present
1,10,000, topographic map.

3.7.1974
L 11 Bell

C. Gallay
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INTRODUCTION

1.1,

1.3.

1.4,

This report describes an area of approximately 1,5 sg¢
km on the north-east side of Langvann, to the north
and cast of Furulund, sSulitjelma. The area lies on
map sheet EH 213, and between grid northings 1850 to
1910 and between eastings 3480 to 2650.

The ground lies on the southeren slopes of Hobber-
toppen, between the 200 m and 500 ni contours.

Karlier general work has been dene on the area by

M.R. Wilson (Ph. D. thesis, University of lanchester,
1968), which itself is an extension of the earlier

work by Rutland and Nicholson (1965). It has provided

a useful background to the lithologies present on the
area, but is rather toc general for detailed use. "The
project nlso forms a continuation of detailed geological
mapping work started by A/S Sulitjelma Gruber in 19735,

During the summer of 1974, two other prosjects are
beging carried out on the area, a soil-sampling project
for geochemical analysis, and a survey and relocation
of the original minine rights and conecessions in the
area.Geolysical measurements (VLF) was carried out in may T4

and a drilling prosject will also take place in 74,
The area was napped between 15th - 30th June 1974
by Miss C. Gallay (Switzerland) and Mr, A. Dell
(England) as part of a larger geological praospecting
programme taking place during the summer of 1974,

TOPOGRAPHY

2. 1.

The land lies on the steep slope to the north of
Langvann, north and east of Furulund. In general,
the rock dips are low, and individual competent units
stand out as small south-facing scarps, with the less
competgnt units forming shelfs on Lhe dip slopes.
Attractive waterfalls often occur when streanms, of
which there are many, cross the conpetent layers, for
exampl& at (1838 3517) where the Furulund schist
outerops, ang at (1894 3492), where the upper breccia
of the Sulitjelma amphibolite cutcirops.

Py _:?‘..:.._ . sl
Slopes-are always steep, and oceasionally precipitous, =7
and often small screcc may be seen beneath outcraps, '
always unstable.

Outcrops are almost exelusively resticted to "Small
cliff" types, for example, with the exception of the
dip slope of some of the competent ynits, where
glaciated slabs for the major outcrop iype. Elsewhere,
there is extensive soil and vegetation cover.

Due to its favourabhle southerly asnect, the area
carries quite a luxuriant vegetation. bireh trees
form the major flora, with lesser muembers of rowa

and juniper, the latter mainly in exposed areas.

The rround vegetation is an attractive mat of grasses,
bilberries and spring flowers. Sulphur dioxide Irom
the company's smelter has poisened the area, however,
and many of the larger birch trees, evidence of &
formerly even richer vegetation, are dead op dying.
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Older people in the valley alse rceall the time when
the arez supported a fuller flora than today.

Faunal clements include, of course, mosquitos and the
even more deadly klegg, and a bunzard had nested above
Furulund, providing a rather.beautiful hazacd to progress
in the area.

PETROGRAPHY

Three major lithological unite outerop on the areca, the
Furulund schists, the Sulitjelma amphibelite, and the Lapp-
helleren schists. The mapping prosject has been concerned
mainly with the Sulitjelma Amphibolite, and this has been sub-
divided into three units, propeosed as the Banded amphibolite,
the schistose amphibolite and the chloritic breccia.

The Furulund Sechists.

3.1 Thése Torm thé Ilowerinest of the stratigraphic units in
the area, aznd outcrop below the 20U 1. contour in the
vest, and below the 350 m contour in the east. They
were not mapped during the prosject, but form a very
recognisable unit of micaceous schists with quartz/reldspar
pegmatitic "sweat-outs" that have been extensively
boudinaged in the flat-lying schistosity. Porphyroblasts
of hornblende are everywhere common, and in the upper
part, porphyroblasts of almandine garnet are to be fcund.
The petrography is thus consistent with that mineral
assemblage ncrmam. found in aluminowssandstones which
have been subjected to almandine-~amphibolite facies of
regional metamorphism.

3.2 The Sulitjelma Amphibeolite
3.2.1 The Banded amphibolite

This forms the lowermost of the 3% sub-units of the
Sulitjelma amphibolite, and makes the prominent cliff
ocutcrop seen above the village of Charlotta at 250 m,
and which can be traced eastwards out of the area at
Giken, 300 m. Its petrography is both complex and
varied, but a diagwstic eature is the presence of
light coloured felsic bands in z somewhat more mafie
ground. These may be analogous Lo the qguartz-rich
Roudinaged . pegmatites feund in the Furulund schists.
The felsic bands are themselves nighly Ueudinagsg

The mineralogy of this lowermost unii censisis mainly
of fine-grained amphibolite and feldspar, but chlorite
and epidote are common. These latter two minerals are
present throughout the amphibolites, and suggest a late
hydration phasc in the metamorphism, regressing the
almandine-amphibolite assemblage Lo one more stable in
greenschist faciles.

The banded amphibolite contains many blocks o S
amphibole-feldspar rock (eg.407) wnieli may represent
blocks of diatase included into the fine-grained matr
Elsewvhere, the matrix shows fine laminations (eg. 20

a water-lain tuf?f.
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It seems probable, therefore, that the banded
amphibolite represents an original fine grained
water-lain tuffaceols sediment, containing either
lava flows, or fragmenis of lava, which was later
subjected to almandine-amphibolite facies metamor-
phism, and subsequently regressed to greenschist
facies.

3.2.2 The schistose amphibelite

This unit forms the central part ¢6f the Sulitjelma
amphjbo}ite outerop, and can be traced over all the
area. Jt is a dark green, fine grained, amphibole-
feldspar rock, often showing ePicote. inclusions,

and always displaying a prominent :chlutosiig. It

also shows fine, irregularly spaced, plan laminations,
usually parallel to the schistose febrie. These

layers are distinguishahble only by coleour changes, and
probably represent varyingpeercentages of feldspar in
the groundmass. 1t seems to have been an extensive
tuff unit prior to metamorphism. Its consistent
mineralogy, and prominent schistosity are characteristic.

3.2.3% The Chleorite Brececila

The uppermost sub-unit of the Sulitjelma amphibolite
is termed the chloritic breccia. Most outcrops are
massive, containing brecciated rock fragments, that
may be primary or tectonic. At one outerop (ne. 616)
clear agglomeratic and tuffaceows layers can be seen,
and it is possible that much of the brecciation is
primary. The presence of large plates of chlorite,
and the absence of schistosity, are diagnostic for
this rock type.

3.3, The Lapphelleren Schists

Above the Sulitjelma amphibolite lies a group of well-
jointed micacecus schists, the Lapphelleren schisis.

Teey feorm a prominent ocuterop, buf were not studied in
detail, &nd formed the top boundary to the arez mapped.

3.4, Stratigraphy

These three major rock units represent two types of
sedimentation. Sandstone depositipn gave way to the
deposition of a volcarnic sequense, at first containin

lave flows or “““r“t.yu, but latver exclusively pyroclaszic,
and ending explosive in character. Sandstone sedlmenta-
tion was resumed after this volcanic episode.

It may perhaps be signifiicant that whilst all three

major units have been metamorpnosced to almandine-

amphibeolite facies, cnly the Sulitjelma amphibolite shows

signs of retrogressive motawozpisy It could be that

the hydlotherral ultcraticxn_cauo:ug this retrogression

played a part in the formation o, me sbilisation of
metalliferous minerals in the Sulitjelma aresz.

STRUCTURLE

The outerop pattern of the Lhree units is due to the
interesting interplay of two major fold traces, an anticlinal
axis, lying broadly along the length of Langvann, and a

synclinal axis at right-angles to this,




The area studied lies, however, wholly on the north limb
ol the Langvann anticline, and wholly on the east limb
&)

t
[ the syncline.

L
Almost all the rocks have a marked planar fabric,

and sorie show a well-developed schistosity. The prescnce
of highly boudinaged pegmatites and layers in several roek

types confirms the fact that there has been considerable

shortening of the rocks perpendicular to the schistosity.

The schistosity, which is sub-parallel to the primary
layering when both are seen, is itself folded into brand
upright folds with gentle 1limb dips. The "transverse"
syncline is the major -expression of these minor folds.

Dips are gentle throughout the area, varying from 02°
to 387, gut on .ayerage iie around 20 S strikes vary
from 1937 to 2937, but average at 240°.

MINERALISATION

At three prominent hoerizons mapped,and one other encount Ped,
extensive rusty weathering may be seen. These lie near
Giken (1840 3445), above Charlotta (1869 3643) and in

two bands, one in the centre of the schistose amphibolite,
the other at the base of the chloriticbreccia. None is
continuous, but form lens-shaped outcrops not more than

5 m thick. The lower zones of mineralisation are _
characterised only by rusty weathering, and fresh samples
of metalliferrous minerals proved unobtainable . The
chloritic breccia zone shows well-formed pyrite crystals,
or hecles once occupied by them, that may be tens of
millimeters in some places. Copper content seems to be
low, but characteristic green weathering indicating rather
higher copper content has been noted at 15 locatities
(405, blh-5, 418, 420, U28, 438-9, Lu2, 4532, 600-1, 608,
618, 622).

THE "GEOMAP" SYSTEM

Data has been recorded at each outcrop on "Geomap" forms
printed in sweedish, for processing by computer. These
rms ére simple to use, easy to start using, and ensure
%%at systematic observations are made at each outcrop.
However, the system has several draubacks. When obser-~
vations do not fit the code exactly, a sonaihal misleading
figure must be entered in the appropriate box on the form,
with an accompanying note on the back. With difficult or
variable rock types this can quickly lead to more notes on
the back than on the front. In other words, the back of
the forms mey be being used as a field notevook, and the
efficiency of the system is impaired.
It also seems pointless to use sweedish "Geomap"forms
wnen a mixture of Norwegian- and inglish-speaking geologists
are used. If the firm intends to use English-spesaking
geologists in the future, it would be advisable to use
forms printed in English. Even sheets with translations
on, as in use at the present time, can lead to errors,
which may waste expensive computer time.
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Apart from these slight drawbacks, Lhe system works
efficiently, and appears Lo be thé only pr: ‘ctical method

of standardising data from several geclogists.

L% ]

EXPLORATION WORKS

. 1tes 5 08
The area around the 15 menticned "copper" Siteés may repay
eochemical sampling and analysis.
5 =

OTHER COMHMENTS

1. The two geo]ob¢bi° concernéd question in some measure
the planing of this prosject. It seems that both other
surveys, who would like to use the map accompanying this
repcrt, have passed cver the area hefore the map was
available.

2. A full set of zeriagl phetographs were supplied to one
of us (ANB) c¢nly after the field-work had been completed.
These would have been of considerably more use at the
beginning.

3, It is impossible to locate yourself using the present
1,10,000, tepegraphic map.

3.7.1974
A 1f Bell

C. Callay .
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