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Arstract

An area of 8§ sq.km in the Sulitielms frohibold ‘e hetueer

e, R - » . " - e . ~ & . LI, - PP L]

#yeld Grube and Otervann was mavped witlh scecial emphasis
a 3 - X el T b . Mg w4 el T 4 Hes . - 1~ :

on 211 mineralized lavers. I'he possits by &F il

- %
presence of ore in econciic quantity near the surfzcs is
conslidered to be poor.
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Orj ommenci: lth detailed i 1ing of the

con of th 1d Gru ore horiz d, it w
later to include the area to tne t

ag The e cf ihe exte on 8 tu mep
the £ the Sulitjelma Asphibolite,which may be
affec Yy the tunN“Lllng for the Lomi hydro-electric

The mappinz was carried out by J.D.Harrison with sone
- - - LR - .
assistance from M.Chemhers (University College, London),

who mapped lithologicel boundaries in the Uuervann area.

The boundaries of the Sulitjelma Amphibolite were iteken
as northern and southern limits of the area to be mapped.

=

Due to the size of the area mepped (over 8 so.km), it
vas not practicable to record all outerons, end work
was concentreted along those levels shewing evidense of
mineralization. However, the vast majority of outerops
within the ares were cxsmined.

Hir photos were aveilable for wost of the area and, with
overlays, these werc used as field maps.

Vork wae hampered by fresh snow in the later part of the
season, fhll” at the same time m:aplng in October
permitted access to many outerops still snow covered in
the sumnmer

Thc area ras previously neen studied in the Ph.D, works
of Masorn (19656) and Wilson (1968), and thei -
found helniul in this project.

TOPOGRAFITY

The area is covered by parts of sheets EJ 212, EJ 21% and
FH 21% of the 1:10 000 geries. It lies bhetyeen eapcetinegs
Y 26600 and Y %2500 and between northings X 1016 400 and
X 2020 400. The area lies in the height interval

550 m,o.h, and 1200 m.o.h.

The sharpest relief is in the south of the area, where
cliffs marking the base of the fulitjelma !mphibolite

fall steeply to Lomi elv. A steen wall also bounds the
cwm® in the west of the aresz into which Ciken elv falls
from Duoldagop. Llsewhere the topographv is relatively

gentle. Softer bands of schist are commonly weathered out

to form sh2llow NW-SE vallevs runnine throush the central
plateau area, which is itselfl divided into a WV facing
and a steeper EE facing clope by the watershed of the
Giken and Otervann drainage basins. The area terminates
in the north-east against the cliffs of Verdetoppen.
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There are no trees in the area and vegetation is very
gparse zbove 750 m. Exposure is therefore generally
good, anufﬁv, there are considérable areas of drift
end scree which meke 1t difficult to map complete units
csp601eliy in the we ”t of the area where the structure
is evidently folded and faulted.

PETROGRATHY

The btulk of the rocks mepped lie within the Sulitjelma
Amphitolite, but there is doubt in this area gver the
placement of the Loundaries. !Por convenience the
guestionable units are here included within the Sulitjelma
Amphibolite, llence the base of the formation is token

at the base of the lowest amphibolite band, even though
this is possibly discontinuous to the west, The
alternative would be to place the boundary above the
suceeedin;; schist band., At the top of the formatio“ lies
the controversial flaser gabbro (or dioritic gneiss as
Mason called it). "his has been ccnsidered as & Jjunction
unit marking the base of a major nappe. 1ts character
and thickness varies, but in the west it looks exactly
like other coarse—grained members of the formation.

The Furulund Schist

The upper part of the Murulund Schist forms a steep cliff
to the nortk of Lomi elv, The schists ere of variable
charecter, but characteristlcally micaceous and strongly
cleaved. Lower down at the base of the cliff grain szize
becomes coarser,and the rocks may be described ac phyllitic
with freguen: lnte folds. 1In contrast, refclded early

folds are typical in the finer grained levels of the

fermation. Boudinsze is not such & common feature here
as it is further west by Langvenn. Occasional
discontinuous pure guartzite bands occur. There is a
continuocus band of gravhite schist about 60 m from the
top of the Furulund Schist, which is responsible for the
marked anomaly reccorded on the VLF trace at this level.
These granhltﬂc paper shales have a maximum thickness of
8 m, and contain souewhat less an 1) pyrite in finely
disseminated form along the cleavage surfaces. No other
sulphides were present. The band, which hae been
preferentially weathered out, forms a well defined
feature and can be traced along the length of the cliff,
although it is frequently wunexposed. I% can be seen to
continue to the east although nc studies were made east
of Oter elv,

Marking the top of the Furulund Schist is a band of
breccia wulcu in thc east is a mineralized chlorite breccia
(see under "Mineralization"), &nd in the west is a
calcareous rock w1th miner chlorite and no sulphides. In
Oter elv a very thin marble band is seen just helow the
breccia., It is white znd dies out to the west. Marble
bands have been reported from the cliffs to the east under
Otertind and beyond.
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The Sulitielma Amphibelite

The Sulitjelma ‘mphibolite includes many different
roclk l'we' and, in part, the boundaries of these
lithologies were mapped. It must be noted, however,
that many of these boundaries are erbitary,as in

reality the peirography is infinitely varisble and
also much small-scale alternation in litnelog
Hence boundsries often indicate a predominsni rather
than ebseolute lithelogy. The nasic lithelogy, which
is rearely ceen, =2ppeers to he a fine, even-grained,
massive, non-schistose rock which possibly represents
lava flows. However, tne amphibolite can usually be
grouped under one of the following heasdings:

A, Schistose amphibolite

A common occurrence is as a fine-grained homogeneous
schist, Typicelly it is a dark grey-green with a
strong penetrative cleavage and uniform grain size,
Elsewhere the cleavage is “less well developed and
greirn size more varizble.

B, Banded amphibolite

This is another common lithology and is also frequently
schistose, It is characterized by a2 fine colour
banding on a 1-5 mm scale. Sometimes slisght feldine is
seen in the banding., This type is reiaiively more
resistant to weathering than the schistose type,
although it is more commonly strongly Jcocinted. In
places the colour banding represents thin bands of

pure horntlende, It is conceivabh that some of thes
colour tanding reflects primary comresiticnal lavering
in twgf ”fooulus or volcenogenic sediments.

C. Metaporphyritic zmphibolite

This name was used by Mason and Wilson to describe

a massive,fine-grained amphibolite containing white
porphyroblasts of feldspar. These are up to 1 cm in
lengtn end occasionally euhedral, vut more oiten suv-
rounded. They may constitute up to £0% of the rock.

No preferred orientation or bending was seen in the
distribution of the porphyroblasts. The metaporpnyritic
amphibolite does not appeer in the west of the area, but
appears in connection with a thickening dovnwards of

the flaser gabobro. The lower boundary is well defined
here,but to the east it becomes more "radational with
bands of metaporvhyritic rock ﬁluerhﬂ*ﬂn: ith bands

of schistose amphibolite., In fact metaDorp writic
bands occur as low as the top of the upper schlst band
at the western tip of Cvre Otervann. Hsice the

boundary here is drawn to show the lower limit of the
predominence of the type. At the base of the unit in
the north-west, a rock type was seen with small diffuse
rod-shaped concentrations of feldspar with zpproximate
dimensions of 4 mm x 1 mm in a fine grained groundnass,

This tyne may be trar nsitional between & fine-grained
amphlboljte and the netaporphyritic EFDhlbOlle. ﬂ
unit itself ies notable for its lack of : sign of

B - s
mineralizeticn, although some of the schist bands within

it under Vardetoppen showed some minor,rusty weathering.
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This name wag given by Wilson to & rec tywe found
in Giken elv in u::.\j=Tion with a mineralized
horizon. The rock consists of Lens r-r.A. bands of

amphibolite of wjdrz; n;fiv“;u‘ composition and greain
size, bhetween 1 mm and ﬁ cn thiek, with very little

or no matrix materisl. Where present, the metrix
appears slirhtly f‘-"l(tr reous. MNodular amphibolite also
ocours jumediatel clow, end also above, the
calcareous L\ule& ate on the opposite side of the cwnm.

O

Calcareous amphibolite and
calcereous concloneraste

The calcarcous smphinolite consists of elongate lenses
of fine-greined emphibolite y 10=20 em long set in an
orange-brown celcarsous matrix. Frequently the
alcereous content is lower,and it merely forms lerses
and partings in an otherwise massive or schistose fine-
grained arp&w:c;ite. The calcereous material is
invariably preferentielly weathered out. In two cases
such a Ca]@avﬁcds aemphibolite occurs as the
continuation of a nineraslized horizon, viz. the eastward
extension of the Bergestol level (studied under
Project 7.402/E), and the westward continuztion of the
mineralized level at the base of the amphibelite in
the Oter elv section. An extrems variety of thic roeck
type is the calcareous conglomerate otserved at Two
localities below the upper schist band. This rock
itself is wmossibly related teo the nedular amphibolite,
Judging by the field relations observed. It is
unifermly trown in clour and is a paraconglomerate with
clast size ranging from 5 mm to 20 cm.

Jica scnist

Two thick and persistent schist bands occur within the

Sulitjelma Amphibolite. The composition of the schist
is V&FloUlE, but a light grey mica shigt is typical.
Mason renorts a sheared necmatite in the lowver hand
near (tervenn. Exposure is poor in this southern band,
which wes pertly mapped under Project 7.402/E, due to
considerable drift and permanent snow. Parts of the
northern band are hetter exposed, but again preferential
weauhevlnp has led to a drift-filled valley. At the

stern end of the upper band a versistent strongly

fOluud psemmite pand occurs. Also in this band are
two thin rusinueathered garﬂet -biotite~graphite schist,
which cen be traced in part teo Utervanrl. .Llthough
graphite is not aouALant in these bands, it has been
adequate to create & notahle anomzlv on the VIF trace,
The uprer schist band appeasrs ito thin conslderably to
the west, while the lower one runs out into the
Furulund Schist, where the lower amphibelite band dies
out. In fact, the petrogranhy of the schist within
the emphibolite is indislinguishable in the field from
parts of the Furulund Schist.



G. Flzser gabhro

Mason used the field term "dioritic gneiss" for
thie unit, wiich he conajdrvfd to he g tectonised
Junction unit. hetween two major nappes., The unif
thickens eastwards from t%e waterfall zone,and its
upper limit was not in the esst wnere lason
reports complex relst
Qull'L_j elma Cabhibro and
t 1
Y

poed
ons with Furulund Granite, the
other rock types. Typically,
this rock type con ns large, iPTCRulﬁr sub-rounded
blecks of coarse-gr ed amphibelite up to 2 m in
size, in a metxtd o finﬂ-;“alnad banded amphibolite,
in which the bandin 18 very irreguler and tends to
follow the outline of the clests. This matrix often
shows, in part, 2 rusty orepne weathering colour,

The feldsper content of the blocks is generally higher
than in other cosrse-greained amphibolites lower in the
formetion. Sometimes 2 minersl lineation may be seen,
but the texture is fairly equigranular.

In the west the breccia texture is not so evident and
the flaser gabbro here was mipped in the field as a
massive coarse grained amphibolite. The change to the
east is a gradationel cne with the presence of a matrix
becoming increasingly zpparent,and there is no question
of there being twe distinect units. The lower contact
of the main body of the flaser gabbro is marked by a
persistent chlorite breccia band which is up to 4 m
thick and mineralized in the west, reducing to 1C cm
without mineralization in the east, where it fades out
at the Junction with the metaporphyritic zmphibolite.
In this area a large lens of flaser gabbro occurs telow
the main body, separated by discontinuous bands of
schistose amphibolite 2nd a band of fine-textured flaser
zgabbro (i.e. without large blocks), which latter
continues to the east as a clear merker at the base of
the flaser gabbro. In contrast, the lens itself has
large blocks with a grain size as coarse as any seen in
the unit. The western end of this lens is obscured by
drift, but to the east it ends abruptly as a series

of short interdigitations with the metaporphyritic
(mnpq]«r\'l-;-l—»-,. "'!_-l! < am +l-n -m:—.av-\ knr?-y A-P S = -F"lnh_ﬂ--p ;-—f ﬁb»«r\
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a marker band of rodded amphibolite occurs. This is a
coarse~grained amphibolite, not breccilated, with a
strong mineral lineztion in the amphiboles producing
parallel elengate crystals aligned parallel with the
maximum dip.

STRUCTURE

The structure of the whole area dips to the north-east at
verying snegles. The strike swings from 050° in the
south-west cerner of the arez tirough to & general trend of
around 1308 in the east. The change is concentrated in two
main areag, in the waterfall fault zcne immediately to the
east of Giken elv, and further east where the outcrop of
metaporphyritic amphitolite begins. It is not clear, due
to poor exposure, whether the change in strike in the first
ares 1is due to folding or fazulting.



Qtherwise there are no mpajor felds in the area,
Late minor flexures are prescnt, and in places (for

example in psammitic layers in the upper schist band),
pre-schistosity 3ﬁahii:f is excellently Jis. layed. Owver
the area the dip varies from 209 fo 609, but generally
values are notably consistent with an average of %50,

The only sisnificant structures observed arc faults

st important are those of Wilsen's "Waterfall : ura",
hiich eross the area with a general trend of 1252.
The faults observed in this work do not a1l coincida
with those recorded by Wilson, who mapped one of these
faults as extending to the S5E to cut the Ny-Sulitjelme
ore-hody, on the hasis of evidence from underground maps.
No surface cxpression of this feult was seen. Wilson
recorded movement on a number of these fcu ts, but rust
layers in the back Gf ﬁhe gorge cut by the waterfall,
vere seen to be continuous across the faults, and the
only fault with any a¢bh1f1cent movement lies to the west.
The movement on this is apparently of the order of 100 m
in a dextral sense. However, & similar surface outcrcp
would be obtained from a verticzl throw with the eaztern
block showing relative downward movement. Unfortunately
outcrop in the floor of the cwm is insufficient to
prove or disprove fault displacement, and it is not
possible to correlate with any degree of confidence the
ust levels across the fault zone.

The fault which cuts the Furulund Schist/Sulitjelma
Amphibolite boundary in the aovfu, and marks the westerm
extremity of the lowest body of =mphibolite, has
previously bLeen mepped to indicate a sinistral movenent.
However, both above and helow the amphibolite hody,
marker horizons (e.r. the 7rL:\it¢ schist helow) were
found to Le undisplaced by the fault. Moreover, the
large overhanging outcrop where ulbDlaCQW“ntS have been
recorded, shows a considerable degree of tectonism end
minor mineralizatlon, eand is guite in contrast to the main
amphibolite body to the east. #lso a clear structural
unconformity is observed beneath the overhang. This
outereop is here interpreted &s & thrust block.

A series of minor faults or Jjoints, cross the flaser
gabbro in the central part of its exposure. They are
aligned in parallel, with a strike of 0308 and a dip of
60° to the SE. Movement was recorded on the largest of
these, and this is recorded on the map., Generally these
faults are clearly defined on the ground, with the
western faces of the fzult plenes provmdlng ezxcellent
exposure of the flaser gabbro.



MINERALT SATTON

The orizinrl purpose of the project was to inveesltipate
the eastwerd extension of the ore levels nresent al

and belaow Fjeld Grube. Howewver, varicus other level
of rust were cbserved and recorded. The main Field
Grube level was identified as the mineriglized chlorite
schist,which underlies the main body of the flaser
gabbro. As mentioned previocusly, this level thins out to
the east and ore minerals disappear. Lying under this
chlorite breccis,but normally separated from it by a

band of banded ampnibelite, 1s a rusty and weakly
mineralized band of schistose amphibolite, which also
dies out to the east.

[ =4
b el

A study of the Giken elv section downstream of the
waterfall, showed three more layers of rusty weatlhering.
The first of these is & rust bend within the schicstose
amphibtolite with a litltle chlorite and yyrite present.
There is a little amphibolite breccis in association with
this band.

The second rueset level is alse in schistose samrhibolite,
but here it immediately overlies a 5 m band of nodulsr
amphibolite, which is iteelf devoid of mineralizetion and
shows no rust.

The third level is 2 thick (10 m) pand of mixed
amphibolites with considerable quentitiss of chlorite
present in varying concentrations. HMinor pyrite
mineralization is present throughout as scattered crystal
aggreszates and small single crystals,

In the gchistose smphibolite bends within the

meteporphyritic amphibolite, some rusty weatherine was
otLcerved on the lower glopes of Vardetopren. However,
this was very weak and impersistent and no sulphides were
seen,

A chlorite breccia cccurs along the lower margin of the
basal znphibolite in the Oter elv section. It changes
character to the west to become 2 calcareous breccia with
minor chlorite and no sulphides. Some pyrite is present
in the Oter elv section, and at a locality further west
where the breccia 2ppears to be tectonically thickenred
(possibly in asscciation with a fault), the feollowing
minerals were observed: magnetite, pyrite, chalcopyrite,
chlorite and fibrous zctinolite (asbestosﬁ. Mason
reports that this level continues to the east past Oter elv
as a double layer of pyrite impregnation.

As noted previously, the graphite schist towards the top of
the Turulund schist contains minor pyrite.

Some minor rust and chloritizaiion were observed st a
level above the upper schist band.

Quantitative detzils of mineralivzed localities are given
in the Appendix.



CONCLUSIGH

‘uch has been saic by Yilson and Msson on the origin
and history of Sulitjelma An p._r011*“ #nd

gssoci=zted rocks, and little can be added here. The
eguivalent rocks to the east into Sweden are reported
as pllio, lavas. Mo convineineg pilleow structures were
seen within the area covered by this work, but at one or
two localities in the east,possible pillow structures
were observed in fine-grained massive anmhibolites.

]

Economically the srea is not promising. The only
breviously known mineralized horizon dies out rapidly
to the ea=st, and the new levels found do¢ not appear to
have any velue.

The work was carried out in conjunction with a
recommaiszance VLF Survey (Project 7.504/C) and a
detailed geochemicel sazmpling programme (Project 7.504/B3)
in the N¥% of the area., Also a detailed VLF Survey was
carried out to the SW in areas previously mapped in
detail along the Gudrun and Holmsen ors levels (Project
7.504/D), Only the results of the reconnziszcance VLF
work are available at the time of writing, and these zre
generglly in good accord with the resulis of the mapping.

The only occurrence of ore in economic quantities at
present thought pessible, is in the down-dip extension
of the upper chlorita hreccia (the hase of the flaser
gabbro) under Duoldegop. This possikility cen only be
tested by drilling and deep geophysical work.

AL study is also recommended of the continuation o the
ast of the lower chlorite breccis at the base of the

Sulitjeime Aimphibolite.
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THTRODUCTION

The nroject was earried sut in the summer of 1975,
Oripinally commancine with delailed napnine of the
continuat 'or of the Fijeld Crube ore horizon, it was
later cxtended to include the sres to the =ast as fer
as Oltervenn, The purpose of the extension was to mep

that part of the Sulitjelma Amphibolite,which may t
affected by the tuanelling for the Lomi hydro-electric
schene.

ied out by J.D. V"r“isow with sone
ambers (Univeresity College, London),
cel Coundaries in *rﬁ Otervenn &rea

The mapping was carr
assistance from b {:
who mepped lithologi

The boundaries of the Sulitjelma Amphibolite were taken
as northern and southern limits of the area to be menped.

Due to the size of the area mapped (over 8 sg.km), it
was not practicable to record zll outecreps, and work
was concentrated along those levels showing evidence of
mineralization. However. the vast muﬂorlty of outcrops
within the arez were examined.

Air photos were available for most of the area and, with
overlays, these were used ag field maps.

Worlk was hompered by fresh snow in the latzsr pert of the
season, while at the same tiwe mepping in Cctober
permitted access to many outerops still snow covered in
the summer.

The area has previously been studied in the Ph,D. works
of Mason (1985) and Wilson (1G68), and their work wes
found helpful in this project.

TOPOCRAPHY

The area is covered by parts of sheets EJ 212, EJ 213 and
EH 217 of the 1+00 OO0 =seriec, Tt liez hetween esstinee

Y 206600 and Y 32500 and between northings X 1016 400 and

X 1020 400, The area lies in the height interval

550 m.o.h. and 1200 m.o.h.

The sharpest relief is in the south of the area, where
cliffs marking the base of the Sulitjelme 2mphibolite
fall steeply to Lomi elv. 4 steep wall also bounds the
cwm® in the west of the area into which Giken elv falls
from Duoldegop. Elsewhere the topography is relatively
gentle. Softer bands of schist are commonly weathered out
to form shallow NW-SE vallevs rurnine through the central
plateau area, which is itself divided into a KW facing
and a steeper SE facing slope by the watershed of the
Giken and Otervann drainage bssins. The area terminates
in the north-ezst against the cliffs of Vardetoppen.
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There sre no trees in the area and vegetation is y
sparse above 750 m. Exposure is therefore generally
good, However, there sre conslderzble aress of drift
and scree which make it difficult to map complete unists,
especially in the vest of the area where the structure
is evidently folded and faulted.

PETROCRAPHY

The bulk of the rocks nzpped lie within the Sulitjielma
Amphibolite, but there is deoubt in this area over the
plecement of the boundaries. Tor convenience the

guestionable units are Lere included within the Sulitjelma
Amphibolite. Hence the bcs: of the formation is taken
at the base of &

I mphitelite band, even though
this is possibly discon uquOUn to the west. The
alternative would be to place the boundary sgbove the
succeeding schist band. At the top of the formation lies
the controversizl flaser gabbro (or dioritic gneiss as
Mason culled it), This has been considered zs a Junction
unit marking the base of a major nappe. Its character
and thickness veries, hut in the west it looks exactly
like other coarse-grained members of the formation.

o
g
o
ithe lowes
:
a
d

The Furulund Schiet

The upper part of the rurulund Schist forms a steep cliff
tc the north of Lomi elv. The schists are of variable
cheracter, but characteristically micaceous and strongly
cleaved. Lower down at the base of the cliff grain sjze
becomes coarser,and the rocks nay be descrited as phyllitic
with freguent lhus folcs In eontrast, refolded early
foids are typical in tha finer grained levels of the
formation. Doudi rﬂle is not such & comnen feature lere
as it is further st by Langvenn. Occasional
discontinuous pure quartzlte bands occur. There is a
continuous band of ﬁraphite schist about €0 m from the
top of tne Furulund Schist, which is responsible for the
marked anomaly recorded on the VLF trace at this level.
These grephitic paper shales have a maximun thickness of
8 1, and contain scmevnet less than 17 F‘Yla.w‘.': in .LJ.IlL_Ly
disseminated form along the cleavage surfaces. No other
sulphides were present. The band, which has been
preferentially weathered out, forms a well defined
feature and can be traced along the length of the eliff,
although it is frequently unexposed. It can be seen to
continue to the east although no studies were made east
of QOter elv.

Marking the top of the Furulund Schist is a band of
breccia which in the east is a mlnexallzed chiorite breccla
see under "Mineraslizaticn"), snd in the west is a
calcareous rock with minor chlorite and no sulphides. 1In
Oter elv a very thin marble band is seen just below the
breccia. It is white and dies out to the west. Marble
bands have heen reported from the cliffs to the east under
Otertind and beyond.



The Sulitielma i 1ite
The Sulitjelma ! polite includes many dif

rocik types and, in vart, the boundaries of t
lithologics were mapped, It must be noted,

that manv of these houndaries are arbitary,a
reality the petrography is infinitely varisab

also much smell-scale alternation in iitholos

Hence boundaries often indicate & predominant

then absolute lithelogy. The basic lithology, which
is rarely ceen, appears to he a fine, even-grained,

maz

sive, non-schistese rock which possibly represents

2

laud floru. However, the amphibolite can usually be

grouped under one of the following heedings

k.

Schistoze amphibolite

A common cccurrence is s a fine-grained homogeneous
schist. Typically it is a dark gr:y—*recr with a
strong penetretive cleavage an d uniform grain size.

Klsewhere the cleavage is less well develcped and
grain size more variable,

Banded amnhibolite

This is another commen lithology and is also frequently
schistose, Tt is cheracterized by 2 fine colour
banding on a 1-5 mm scale, Sometimes slight feldine ic
seen in the banding. This type is relatively more
resistant to weatlhering than the schistose type,
although it is more commonly strongly Jjeinted. 1In
Places the colour handing represents thin bands of

pure hornblende. It is conceivable that some of the
colour bending reflects primery compositional layering
in tuff deposits or veolcanogenic sediments.

Metaporphyvritic amphibolite

This nzame was used by Mason and Wilson to describe

a massive,fine-grained amphibolite containing white
porphyroblasts of feldspar. These zre up to 1 cm in
length end occasionally eunsdrel, tul more oriten sub-
rounded, They may constitute up to 40% of the rock.

No preferred orientation or banding was seen in the
distribution of the porphyrobvlasts. The metaporphyritic
amphibolite does not appear in the west of the area, but
appesrs in connection with a thickening dowvmwards of

the flaser gabure. The lower boundary is well defined
here,but to the east it becomes more gradational with
bands of metaporphyritic rock alternating with bends

of schistose emphibolite. In fact Petaporpbyritic

bands occur as low as the top of the upper schist band
at the western tip of Cvre Otervaenn. Hence the

boundary here is drawn to show the lower limit of the
predominance of the type. At the base of the unit in
the north-west, a rock type was seen with small diffuse
rod-shaped concentrations of feldspar with approximate
dimensions of 4 mm x 1 mm in a fine gralned groundmasg.
This tyuwe mey be transitional between a fine-gralined
amphibolite and the metaporphyritic amphlbollie. he
unit itself is notabile for its lack of any sign of
mineralization, although some of the schist bands within
it under Vardetoppen showed some minor,rusty weathering.



Nodular

This nems was given by Wilson to
in Giken elv in associstion witl

rock type found

mineralized

horizon. The rock conslets of lens and bhands of
amphibolite of widely differing composition and grain
size, between )L mm and 3 cm thick, with very little

or no metrix meterial. VWhere present, the matrix
appears slightly calcareous. MNodular amphibolite &lso
occurs immediately below, and slso sbove, the
calcareous conglom=rate en the opposite side of the cwn.

amnhibolite and
conyrlomerate

Celcareous
calcers=ous

The calcareous amphibolite consists of elongate lenses
of fine-grained amphibolite, 10-20 cm long set in an
orange-brown calcareous matrix. [requently the
calcarcous content is lower,and it merely forms lenses
and partings in an otherwise massive or schistose fine-
grained amphibolite. The calcarecus material is
invariably preferentially weathered out. In two cases
such a calcareous amphitolite occurs as the

continuation of a minerzlized horizon, viz, the ecastwvard
extension of the Borgestol level (studied under

Project 7.402/E), and the westward continustion of the
mineralized level ai ihe bzse of the amphiboliite in

the Oter elv section. &n extreme veriety of this rock
type is the calcareous conglomerate observed at two
localities below the upper schist band. This rock
itself is possibly related to the nodular zmphibeoilite,
Judging by the field relations observed. It is
uniformly brown in clour and is a paracongiomerate with
clast size ranging from 5 mm to 20 cm.

Mica schist

schist bands occur within the
The compocziticon of the schist
grey mica shist is typical.
Mason renorts a sheared veemeptite in the lower band
near Otervann. LExposure is poor in this southern band,
which wes partly mapred under Project 7.402/E, due to
considerable drift and permanent snow. Parts of the
northern band are better exposed, but again preferential
weathering has led to a drift-Ffilled valley. At the
western end of the upper band a persistent strongly
folded psammite band occurs. Also in this band are
two thin rust-weathered garnet-biotite-graphite schist,
which can be traced in part to Otervaemn. Although
graphite is not abundant in thesze hands, it has been
adequate to create a noteble anomalvy on +the VIF trece,
The upper schist band appears to considerably to
the west, while the lower one runs ocut into the
Furulund Schist, where the lower amphibolite band dies
out. In fact, the petrography of the schist within
the emphitolite is indistinguishable in the field from
parts of the Furulund Schist.

Two thick and persistent
Sulitjelma Amphibolite.
is variable, bul a light

IPH, i
LA



Mager rabbro

Mason used the field term "dioritic gneiss" for
this unit, which he considered to be s tectonised
Junetion unit hetween two mejor nrrﬁﬁ:. The unit
thiekens coastwards from the waterfell rone,oend ite
upper limil was nol mspped in the edsh where Mason

~eports complex relations with Murulund Graenite, the
Sulitjelma Gabbre and other rock types. Typically,
this rock t“Pe contains lerge, irregular sub-rounded
blocks of coarse-grained emphibolite up to 2 m in
size, in a matrix of fine-grained banded amphibolite,
in which the banding 10 very irregular and tends to
follow the outline of the clasts. This matrix often
shows, in part, a rusty orange wveathering colour.

The feldapwr content of the blocks is generally higher
than in other coarse-grained amphibolites lower in the
formetion. fometimes a mineral lineation may be scen,
but the texture is fairly eguigranular

In the west the breccia texiture is not sc evident and
the fleser gabbro here was mapped in the field as &
massive coarse grained amphivolite. The change to the
east is a gradational one with the presence of a matrix
becoming increasingly apparent,and there is no question
of there beines two distinct units. The lower contact
of the main body of the flaser gabbro is marked Ly a
persistent chlorite hreccia band which is up to 4 m
thick and mineralired in the west, reducing to 10 om
without mineralization in the east, where it fade:s out
at the Jjunction with the metaporphyritic amphibolite.

In this srea a large lens cf flaser gebbro occurs helow
the main kody, separated by diseontinucus btands of
schistose amphibolite end & band of fine-textured flaser
gabbro (i.e. without large blocks), which latter
continues to the east as a clear marker st the base of
the flaser gsbbro. In contrast, the lens itself has
large blocks with a greain size as coarse as any seen in
the unit. The western end of t‘lf lens is obscured by
drift, but to the east it ends abruptly as a series

of short interdigitations with the metaporphyrltlc

8""1""\11’\0‘]'1 L,\. 1'1'.] +}-\1 w Alam e T .«-\.-n‘- -t] a -r“[rnc\“ rr—b]m-n

iaer Il LG

a marker band of rodded amphlbollte occurs. This is =
coarse-grained amphibolite, not brecciated, with a
strong mineral lineation in the amphiboles producing
parallel elcngate crystals aligned parallel with the
maximum dip.

STRUCTURE

The structure of the whole area dips to the _north-east at
verying aneles. The strike swings from 0508 in the

south-west corner of the arez through to a general trend of

around 1302 in the east. The change is concentrated in two
main areas, in the waterfall fault zone immediately to the

east of Giken elv, and further east where the outcrop of

metaporphyritic amphibolite begins. It is not clear, due
to poor exposure, whether the change in strike in the first
area is due to folding or faulting

i e
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sammitie lavers irn th Beblalzy B
pre-sclii Tloh_bv folding is excellently displaved, QOver
the area the &ip varies from 200 te €0°, but generally
values are notably consigtent witlh an average of 350,

The only significant structures cbserved are 1eu1ts.
Most important are those oi Wilson's "Waterfall Zone",
whieclh cross the area with a general trend of l65g.

The faults observed in this work do not all coincide
with those recorded hy VWilson, vho mapped one of these
faults as extending to the SE to cut the Ny-Sulitjelms
ore~body, on the bhasis of evidence from underground maps.
No surflace expression of this feult wes seen., WVilson
recorded movement on a number of these faults, but rust
layers in the back of the gorge cut by the weterfell,
wvere seen to be continuous scross the faults, and the
only fault with any significant movement lies to the west.
The movement on this is apparently of the order of 100 m
in a dextral sense. However, e similer surface outcirop
would be obtaipcd from a vertical throw with the eastern
block showing relative downward movement. Unfortunately
outcrop in the floor of thb cwn is insufficient to
prove or disprove fault displacement, and it is not
posesible to corirelate with any degree of confidence the
rust levels across the fault zone.

The fault which cuts the Furulund Schist/Sulitjelma
Amphibolite boundary in the south, and marks the western
extremity of the lowest body of amoh bolite, has
previously been mapped to indicate a sinistral movement.
However, both above and below the amphibolite body,
marker horizons (e.g. the graphite schist below) were
found to be undisplaced hy the fault. Moreover, the
large overhanging outcrop where displacements have been
recorded, shows a considerable degree of tectonism and
minor mineralization, znd is quite in contrast to the mzin
amphivolite body to the east. Also a clear structural
unconformity is observed beneath the overhang. This
outcrop is here interpreéted as a thrust vlock.

A series of minor faults or Joints, cross the flaser
gabbro in the central part of its exposure. They are
aligned in parallel, with a strike of 0308 and a dip of
600 to the SE, Movement was recorded on the largest of
these, and this is recorded on the map. Generally these
faults are clearly defined on the ground, with the
western faces of the fzult pleanes providing excellent
exposure of the flaser gabbro.



MINERALT EATION

The originsl purpose of the project wes to investimsate
the epstweard extension of the ore levels present at

and helow Field Grube. However, verious other level:

of rust were ghserved snd recerded. The main Field

Grube level was ldentified as the mineralized chlorite
schist,which underlies the main body of the flaser
gabbro. As mentioned previously, this level thins out to
the east and ore mirnerals diszppear. Lying under this
chlorite brececis,but normelly separated from it by a

e rom
band of banded amphibolite, is a rusty and weakly
mineralized band of schistose amphibolite, which also
dies out to the east.

A study of the Giken elv section dovmstream of the
waterfall, showed three more layers of rusty weathering,
The first of these is & rust band within the schistese
amphibolite with a little chlorite and pyrite present,
There is a8 little amphibolite breccia in associaticn with
this band.

The second rust level is also in schistose a2mphibolite,
but here it immediately overlies & 5 m band of nodulsr
amphibolite, which is iteself devoid of minerelizaetion and
shows no rust.

The third level is a thick (10 m) bhand of mixe
amphibolites with ccensiderable aquantities of chlorite
present in varying concentrations. Minor pyrite
mineralization is present throughout as scattered crystal
agegregates end small single crystels.

JIn the =schistose zmphibholite bands within the

metanerphyritic amphibolite, some rusty vweathering was
observed on the lower cloves of Verdetoppen. However,
this wes very wesk and impersistent and no sulphides were
seen,

A chlerite brececia occurs along the lewer mergin of the
basal smphibolite in the Oter elv section, It changes
character to the west to hecome a calcareous brecciaz with
minor chleorite and no sulphides. Some pyrite is present
in the Oter elv section, and at a locality further west
where the breccia appears to be tectonicelly thickened
(possibly in association with a fault), the following
minerals were cobserved: magnetite, pyrite, chalcopyrite,
chlorite and fibrous actinolite (asbestoss. Mason
reports that this level continues to the east past Oter elv
as a double layer of pyrite impregnation.

As noted previously, the graphite schizt towards the top of
the Furulund schist contains minor pyrite.

Some minor rust and chloritization were observed at a
level above the upper schist band.

Quantitative details of mineralized localities are given
in the Appendix.
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CONCLUZTION

as pillow lavas. convineing pil
seen within the area covered

tructures were
TRy but at one or
Low "ttuct:
amphibolite

Muchh has been said by “i1qnn and Masaor the origin

and historv of the Sulit Jelm: | and

associsted rocks, and 7?*r1’ can be a2dc here, '[he

equivelent rocks to the east int« 1t re reported
W

i v L
two localities in the east,possgible
were observed in fine-grained nassive

tconomically thﬁ area is not promising. The only
previougly krown mineralized horizon dies out ranidly
to the east, #nd the new levels found do not appear to
have any velue.

The werk was cerried oul in conjunction with a
reconnaissaence VLI Survey (Project 7.504/C) and a
detailed geochemical sampling programme {Project 7.504/3)
in the NW of the area. Also & detailed VLI Survey was
carried out to the ZW in areas previously mapped in
detail along the Gudrun and Holmsen ore levels (Project
7.504/D)., Only the results of the reconnaissance VLF
work are available at the time of writing, and these ere
generally in good accord with the results of the mapping.

The only occurrence of ore in economic quantities at
present thought possible, is in the dovm-dip extensicn
of the uphhr chlorite brececia (the base of the Il=zser
gabbro) under Duoldagop. This possibility can only be
tested by drllllng and deep geophysical work.

A study is also recommended of the continuation to the

east of the lowver chleorite breccis at the hase of ths

Sulitielmz fmphibolite.
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