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GeologicalInvestigationsin the GildeskålDistrict.

p_unman

A descriptionof geochemicalwork aroundthe BjellatindGranite
GneissMassifis followedby a geologicalreporton the
mineralisation(Mo32and Cu) associatedwith the Massif. The geol-
ogy of the Sørfinsetarea is describedwith specialreference
to mineralisationand the possibleeconomiesof the Quartsand
Marbleof the area. Finally,the knownpointsof mineralisation
in the Sør-Sandhornøenarea are describedwith a briefdescription

• of the regionalgeology.
A briefdescriptionof the MjønesfjellPb/Znarea is also in-
cluded(Bodø-Fauskeroad).

Introduction:

The work in the Gildeskåldistrictwas undertakenfrom 26th
June 1968 to the 27thAugust1968. The wholearea is included
on the AMS Maps:
Gildeskål 1929- 11
Strømøen 2029- 111
Glomfjord 1928- 1
(Arstaddal 2028- 1V)

The first2 weekswere spenton geochemicalsampling,the rest
of the timewas devotedto geologicalwork. The area is large
and a boatwas recenaryfor communicationsto the north side
of Sørfjordenand to Sør-Sandhornøen.

Aerialphotographswere unfortunatelynot availableat the time
of the research,and thereforethe 1:50000 AMS mapswere made
and an enlarged(modified)map of the Bjellatindarea.

I was assistedin the fieldby K. J. Valla (Valosen,Bodø)who
alsoactedas interpreter.I am indebtedto his help and also
thatof severallocalpeople- notablySigvaldSeljeseter(Oter-
strand).

The weatherwas very bad whilevisitingthe Sandhornøenarea.

GeochemicalSam lin . Map No. I

Geochemicalsamplingwas carriedout aroundthe Bjellatind
GraniteGneissMassifin orderto detecthighM0S2 values.
Thiswork was carriedout beforethe geologicalsituationhad
been studied,certainmineralizedzonesalmostcertainly
"contaminating"the resultsin a few places.

1. SoilProfiles:

2 soilprofileswere takenon theNorthernshoresof Laksaa-
dalvatn(eastof LaksaadalGruberI). The brownFe and Mo
rich "B" horizonwas takenas a sample(Inmedium1 1. sample
bags)and anothersampleof "humus"was taken(Ina large2 1.
bag).
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The "B" horizon varied in depth from a few cm's to m.
In a few places the distinct brown colour was not easily seen,
the darkest layer being taken for the sample. Both profiles
ran into waterloggedmarshy ground nearer the lake edge, where
boulder clay and glacial eratics made sampling difficult.
(No visible "B" horik,on). In these cases the samples were
taken from a standard depth of m. The spacingwas 10 - 15 m
(approx).

The purpose of the sampling was to detect any continuationof
the Laksaadal Gruber Pegmatites.
Samples nos. 1 4 9 and 31 4 39
Both of the profiles crossedaridge feature - as marked on the map

which is believed to repres<Jitthe pegmatite zone.

2. Stream Samples:

3 stream profiles were taken, 2 from small streams on the northern
shore of Laksaadalvatnin order to detect the possible continu-
ation of the LigksaadalGruber pegmatites. The 3rd from the
major river to the east of Laksaadalvatn,in order to detect
possible concentrationsof MoS2 on the eastern side of the
Massif.

Sand and gravel from the river bed was removed and sifted (from
places where the river had deposited!)taking care to keep the
fine grade sediment. The sample was packed into a small bag
1.)

The 1st stream profile (sampleNos. 10 - 23) ran into an umkmown
mine tip around about sample No. 23, having crosseda zone of
pegmatitesat 21 + 22.

The 2nd stream profile crosseda ridge (as marked on the map)
which is thought to represent the pegmatite zone.

The river profile was probably contaminatedat 45 where an
MoS2 bearing pegmatite zone crosses the river (point 18 -
Bjørnjota). There are also several old workings along the
eastern edge of the gneiss, there are drained by streams
rmmming down to the river and therefore there have probably
contaminatedthe rivef. Also points 17, 25 and 26 are thought
to be near the river (see point map), and although we could
not find these points they may have contaminatedthe stream.

The stream sampleswere taken every 10 - 15 m and the river
samples every 200 - 250 m.

Sample Nos. 10 + 23, 24 4 30 and 40 4 60.
In addition a collectionof samples was made at the base of the
Bjellatind Cliff (northwestface) on the 100 m high plateau.
The granite is drained by several streams,and in spring the whole
cliff face is probably drained by snow melt water.



- 3 -

The samples were packed into medium 1. bags. The samples at
approx No. 70 should have detected mineralisationfrom pegma-
tites above this point.
The samples were taken as far as possible from stream sediment.

Sample Nos. 62 ->84

5. Sample from Galtskart Gruber:

Large pieces of rock from the Galtskart Gruber tip were crushed
by hammer on a wooden board, from approx 500 kg of crushed rock
about 30 - 40 kg were removed for furthercrushingat Sulitjelma
and for analysis.

Analysis results:

Sample from Mine tip sands at Oterstrand:

At Oterstranda large expanse of sand is found by the sea
(200 m long and> 50 m wide). This sand is from the crushing
and flotationplant and contains (W)-6cheeliteand small flakes
of MoS2 in considerableamounts.
A 10 m‘ grid was set up and several kg were taken from each point

m deep hole) discardingthe surface leached layer (taking
the blue sand). The whole amount was thoroughlymixed and 5
large bags of the sand were sent to N.G.U. for analysis.

Analysis results:

Drilled samples from Border of Granite Gneiss:

A Cobra portable drill was used to obtain a profile of samples
across the northern edge of the BjellatindMassif. The run
started several meters into the country rock schists and
finished well into the massif. The zone of pegmatitesnear
the contact were thereforetraversed,across strike.
Two holes were drilled, at each point to a depth of j m.
The samples so obtainedwere then mixed and 1 medium bag (1 1.)
filled. The drill tips contained tungsten carbideand there-
fore analysis for (W) is not possible.

Sample Nos. 85 +111 Distributionas on Map.

No. se aration Rock T e

10 Garnet-MicaSchist85 m
ff n86 10 m
tt ff87 10 m
n n88 10 m

89 II ff

5 m
90 n n

5 m
91 fl n n

3 m

Result of Anal sis



No.

92

93
97
94

(95
96

98
99
100
101
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(separation) Rock Type

3 m Garnet-MicaSchist
1 m n n n

1 m n II "
1 m n n nJ


Pegmatiteat Contact)
1 m GraniticGneiss
1 m fl

3 m

5 m fl

5 m fl

Resultof Analysis

minorPegmatite
Zone
near contact.

102 10 m

103 10 m

104 10 m

105 10 m

106 10 m

107 10 m

108 15 m

109 20 m fl

110 20 m fl

111 20 m fl
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BjellatindGraniteGneissMassifand Mineralisation.

•

The BjellatindGraniteGneissis exposedin the core of a gentle
F3 fold ( N -3>Saxis). The northernedgeis possiblyover-
turnedby the Laksaadalvefold (W -;›Eaxis). The graniteis
a fairlyuniform,well laminated,pink microcline,plageoclase,
quartz,biotite,(hornblende)gneisswith spasmodicmagnetite
crystals. (SeeHolmes1960Thesis). The envelopingschist
include,pelites,semipelitesand calc-peliteswith thinmarbles
and amphibolites.Repetitionof thisunits on Bjellatind
suggestF1 folding. The laminationin the gneiss,the contact
(usuallysharp)and the schistosityof the envelopeare all con-
cordant.
Structuralconsiderationssuggestslidingaroundthe wholemassif:

Galtskart,LaksaadalsvdLysvdslides.

The graniteand envelopeschistsare intrudedby pegmatitesof
varyingthickness. In the graniteseveralsetsare found,the
largestof thesebeingmarkedon the map.
Throughoutthe granite1 set of pegmatitesis developedin the
place of foliation(<5 cm thick),theseare aspeciallyprominent
towardsthe edge of the mass ie in the uppRrpart of the massif.
A 2nd set cutsthe foliationat approx.90'"(steepdip).
Both •f theseare cut by a conjugateset of pegmatites(<20 cm
thick). This conjugateset oftendisplacesthe earliersetsby
a few cms. A latterfoliationset is also found,which cuts
this conjugateset. Aroundthe easternedge of the massifand
justnorthand east of Bjellatinda latterset of thickpegmatites
is found (k - 3 m thick).

21 P2

 

P2
SystematicPegmatiteveining

\

-

\

t-

• P5
P4

P2

3 25

P = thinpegmatites+ quartz1 .veins.

and P, are occasionallyfoldedby F2 folds. Thepresent
distributionof the sets is the resultsof F3 folds,and therefore
theyare pre F3 in age ( PS may be syn F3).

The mineralisationin the graniteis sporadic,occasionalMo52 is
foundas spotsin the gneiss,but most CuFeS2and MoS2 is found
in pegmatites.
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The MoS2 or CuFeS2 is concentratedat the ends of qtz. veins
and pegmatites or at the cross cut points. However 11oS2is in
general very rare. It is found along the eastern edge in several
P5 type pegmatites (Open cast in 1918), with CuFeS2. It is
also found at point (27) NE of Bjellatind.

Those pegmatites external to the massif are of PS type with
occasionalquartz stringers (cross cuttingF2 folds, but folded
by F3). In general they follow the schistosityplane, but local
complicationsdue to folding and crosscuttingor thining may ocdour.
The Mo32 and/or CuFeS2 is desseminatedin the pegmatites or
concentratednear the edges. The pegmatite zone along North
Laksaadalsvd (3 major pegmatites) contains0+.3- 0.2 % M0S2 with
W in the form of scheelite. The MoS2 contenz lastens to the
east until it becomes very rare in the NE corner. It then increases
slightly in amount along the eastern contact and CuFeS2 begins to
appear. This zone is then fairly constantdown to Lysvd.
No Mo, Cu or W was detected on the SE side of Bjellatind. The
NW side of Bjellatind shows some MoS2 and CuFeS2 (and W) which
increases in amount to the west up to Galtskart Gruber, and
possibly beyond it. Those exposedpegmatites in the west however
are thin and show only slight mineralisation.

A Cu zone m - 2 m thick is found.highup on Galtskart (See map).
It follows a thin marble but is apparentlynot continuous.

It would appear therefore that the richest ore zone is that of the
pegmatites in the country rock severalmeters from the top of the
gneiss contact.

SørfinsetArea Mineralisation.

The mineralisationin this area follows a differentpattern to
that of the BjellatindMassif. Pegmatitesare relativelyrare
and the 14052is found more often in quartzites,quartz veins
or as desseminationsin schist. It is very rare however and is
only seen easily at points 9 , 10 , and 14 . Cu is also
found in thin irregularveins or zones in the marbles and schists.

4, These zones contain large amounts of pyrite and are often of
short extent. They are not frequent enough to be economic.
Disseminatedpyrite and possibly Cu is found in the Gildeskål
marbles (Analysisresult for Cu= ).

These points on the west side of Sørfjord are also of this irregular
pyrite/Cu type.

Considerationson Bjellatind- Sørfinset14052and W Mineralisation.

The fact that the mineralisationis found in many different
environmentseg pegmatites,quarts veins, quartzitesetc. and
that many of tnese are post F2 pre F3 in age places the age of
mineralisationat post-F2 (min.).
It is difficult to explain the variation in concentrationover
the area, but it is obvious that pegmatitesand quartz veins
provide a means for concentration. The complexityof the Oter-
strand - Laksaadal area, where 3 slides and a major antiform
meet, (and obscure gneisses are encountered)would suggest an
ideal environmentfor pegmatitesand qtz veins (and possibly
subsequentmineralisation). This is cackedup by
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The few outcrops eg leucocraticgneiss by sea shore shows
abandant qtz. and pegmatiticveins.

Lack of outcrop - suggestshighly skattered or veined
rock.

It is suggested therefore that geophysicalwork be carried out
around the NW end of Laksaadal to try and locate any possible
pegmatites (the possibility of CuFeS2 in the veins should aid
detection).

Economies of uartz and Marble Sørfinset.

The stratigraphyis as shown on the Legend for Map I. The Gilde-
skål Marble Group consists of marbles, mica schists, calc-schists,
and quartzites (with subsequentremobilisationto give quartz
veining). The general structureis that of an Antiform (Sørfjord
Antiform). Complex folding is found to the south around the closure
of this F3 fold. Similar complex relations are found near the
schist inliers to the NW.

The Quartz is present as two units (10 - 15 m thick) the presence
of thin mica bands, lineationand lateral extend higLy suggest them
to be quartziteswith a sedimentaryorigin. The quartz has been
analysed at 98•7 - 99 % Si02 with low Fe, (S and P being very low)
Fe and mica (Al rich) are present as local impurities (easilyavoided
when mining). The map produced by the NGU for the quartz is not
very correct, and their estimate of 90.000 tonnes is extremelylow
(min.= 1.000.000 tonnes, possibly much more). Their drilling
programme was mainly a waste of money as they only measured the
thickness of the quartz in areas where this was known from geological
considerations.
If any future work is contemplatedit would be better to explore
partially unexposed areas where the possibility of large flat
quartzites with little overburdenis present. (Consultthe local
"quartz"man Arntsen, Sørfinset). Areas of flat or steeply dipping
quaxtz which has small overburdenare:
1. Circular outcrop area SW of Nonshaugen.• 2. At approx 74267/4552,where the outcrop NW of Nonshaugenprovides
a large flat expanse of quartz. Two similar quartpe bands are
found at Sund 74385/4586,where they dip at 30 - 40 to the east
(they are purer than those at Sørfinsetand could also be easily
removed).

The marble at Sørfinset containsdisseminatedpyrite, which is not
tolerable for industrialCaCo3. At 74281/4563a trench in the
marble shows schist underlying it at a depth of 2 - 3 m. Other
geological evidence points to the fact that the marbles are of
limited thicknessand that complex folds would make the appearence
of schist at depth difficult to determine. This would give problems
with any attempted large scale operation. The amount of glacial
drift overburdenis also high in certain areas, and it would appear
that the marbles are not economic.

A pare calcite marble is found at the top of the successionon
Høgsetdalen 74305/4548. This is 30 - 40 m thick and projects 100 m
to the snuth before schist overburdenoccours. However it thins
rapidly to the west and is of limited lateral extent. The other
marbles on this peninsularare similar to those at Sørfinset,and
are also thereforeuneconomic.

The other marbles that were examined in the GildeskålGroup, at
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Inndyr and Sund showed high mica and pyrite content and complex
structure with schist, they too would appear therefore to be uneconomic.

The marbles on Femns, Arnøen,andSandhornøenwere not examined.

Sandhornøen - Sundsf'ordArea Mineralisation.

The general geology of the area is clearly shown in "Rutlandand
Nicholson 1965" QJGS. The Meløy, Sundsfjord,Alsvik and Harefjell
group all dip Broadly speaking to the east. Several prominent
slide zones are present between the groups and the Sundsfjord
group contains several slide zones within it. Minor folds and
granitisationmake the local geology complex in severalplaces in
the east, although a more regular sequenceand structure is found
to the west. All those zones of mineralisationthat were found
containedpyrite and a little Cu or magnetite, only one point

41 was thought to gield MoS2 (Skjellvik74380/4655)and this was very

small in amount. Apart from the occassionalpyrite/Cu consentration
in thin discontinuousmarbles or schists 3 possibly extentious
zones were found: -

(Time and weather made detailed research impossible- the following
are suggestionsonly).

Morsdal Kvartsnes - SundsfjordCu zone.

A marble with basic and granitic veining by pegmatitesand
amphibolites (locatedin hornblendicschists)ina zone
2 - 5 m thick contains several areas of mineralisation-
Desseminatedmetallic pyrite like crystals.
Sample KI =

This zone is possibly continuosto the Skjellvikarea.

Bjørnvik - Kjøpstad - Suvikaksla Magnetite Zone.
A magnetite bearing vein (17 % analysis for Fe) is found
in the cliffs at these places, the locals report that it
is the same zone which is in agreementwith the geology.

Asgottsletta- Kisfjell Cu Zone.
41 A pyrite/Cu ore zoneim-1mthick in marbles with pegma-

titic veining is found on the shore at Asgottsletta.

+++++ gneiss - Harefjellgroup+++++

• marble + Cu

AAAAA
AAAA Dark amphibolite

Cu is reported on Kisfjell in several localities,one of which
we were unable to locate. The dip here is to the west about
250 and this zone on the shore could possibly be projected
up to Kisfjell.

Areas 1. and 3 may be worth a more detailed approach however the ore
content of all exposuresseen was very low and did not appear to be
of economic proportions.

M'ønnesf'ellet.

Pb/Zn reported at Mjønnesfjellet(Bodø - Fauske road).
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A mineralizedzonewas foundin the west face of Mjønnesfjell
(seenas a brownstainin clifffromMjønnes). The hill and valley
are composedof sparagmiticrockswith many barrenpegmatites
cuttingthe area. The dip was complexbut to the north (minor
folds090/50w). The ore zonewas very poor in minerals(noPb
or Zn found- Cu present)and pinchedor foldedout to the NW.
It's extentto the E is not known.

LIST OF RESULTSON INVESTIGATIONOF REGISTEREDPOINTS

(PointNo) (Name) (Positionand Comments)

	

(1) Vigdel Cu in Qtz vein on shore(Asbestosvein also)
74325/4525

111
(2) Skavoldalen Cu in marbles 74305/4603

Skavold Cu reportedon Skavoldknubben(foundin
Qtzites) 74294/4591

	

(4) Høgsetdalen Cu in Qtziteand as zone in marble
74305/4545

	

{56}
Tømmervik Cu 74285/4565
Storvikneset,Cu in zonesin marble(Bysea)and in schist
Dal (roadcutting)Pytite+ Cu ? disseminated

in marble 74323/4584
Valle,Utmark (JensNilsen , Sørfinset)Cu in zonesin

schistand marble.
Degro,Storvik(JohnJohannesen)Pegmatite,possiblyCu.

Magnetite?in Granite.
JuvikKjel- (By the road)M082 74262/4537

lingskavet
JuvikKjel-
lingskavet (By old road cuttingto mine)MoS2

74262/4541
Skjellvik {MoS2approxat 74380/4659reportedby:-
74379/4666 Cu " " 74375/4646DanielEilertsenSkjeD

	

+AlfredOlsen lvik
Kammeren	 (74364/4659)Cu at 74365/4665


Magnetitenear top of hill (reported!)
• 74363/4644

	

(12) Kvartsvik 74335/4637 Cu zoneruns from 74330/4642to

the northwestin cliff.
Morsdaland Sundsfjordoccourencespossibly
the samezones (74292/4632)

1111(13a) Kjøpstad 74390/4680 (Fe- 17 %)
Magnetiteat Bjørnvik 74381/4689

Kjøpstad 74390/4680possibly
Juvikaksla74402/4683all samevein

Asgottsletta74355/4680Cu zoneby sea (possiblyextends

up to (74345/4694)occourencesreportedon Kis-
fjell).
Cu reportedat 74355/4695or 74375/4695

Klikvik 74330/4620 SmallCu zone verypoor!Vindvik 74310/4625 Cu west sideof harbour
Fornaken	 74275/4563 M0S2 in Quartzite(mysterymineral


- see specimens)
Kvittindvatn74215/4564Pegmatites,Qtz veins,Cu in veins

and marble.

ri1817
Høljefjell 74257/4550 ?

Jetstigen (Geitstien) ?

Bjornjota 74258/4553 MoS2 in quartzite



near Galtskart Gruber : Same point? (no exposure
at Katvatn).
74225/4528 Cu in Peg in gneiss
74215/4560 MoS2 in peg near contact.
74281/4560 Cu desseminatedin marble/schist

contact.
74274/4560 ?
and (24B)Blodgvismyren(74275/4557)Open Cast
(ref.:Andreas Opsal).

(19) Katvatn

{

21 Lysvann
21
22 Tendvatn

Hellebergene
Djupdalen

25 Kvanstifossen
26 Tverrdalselva,
27 Storskaret
28 Hambogen
29 ørntua
30 Langsletta
31 Storhaugsletta
32 Lillebalghaugen

øverdalen
74235/4540 (M0S2) and Cu
(ref.:Andreas Opsal) 74273/4543
74261/4547
74265/4550
(marshv100m south of point (30))

(Point not known)

(Cu+MoS2)

? No result

Other areas where we were told of mineralisation:

Vandet (Cu) 4765, 74468 Strømøen Sheet
Middagsfj.(Fe) 472, 74435 2C29 - III


Conclusions.

The main (MoS2) and (W) mineralisationis found in the border pegma-
tites of the BjellatindGranite Gneiss. Geophysicalinvestigation
could be used to explore the unexposed area Oterstrand- Laksaadalv'
where theexpectedcomplexitywould offer good chances for pegmatites
and quartz veining with subsequentmineralisation.

The quartz at Sørfinsetand Sund is consideredto be of economic
proportions and purity, and easy to remove in part.

The marbles are nor consideredeconomic due to pyrite contamination
and structuraldiflicultieswith removal.

The Sundsfjord- Kvartsnes- Morsdal zone and the Kisfjell - Asgot-
sletta zone of the Sandhornøenarea possibly worth a more detailed
investigation.
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GeologlealInvestigationsin the GildeskAlDistrict.
111=- ======= == sas ===a===============

Summary:


A descriptionof geochsmicalwork aroundths BjellatindGranite
GneissMassifis followedby a geologicalreporton the
mineralieation(MoS2and Ou) associatedwith theMassif. The geol-
ogy of the Serfinsetarea is describedwith specialreference
to mineralisationand the possibleeconomiesof the Quartsand
Marbleof the area. Pinally,the knownpointsof mineralisation
in the Sør-Sandbornøenareaare describedwith a briefdescription
of the regionalgeology.
A briefdescriptionof the MjeneefjellPb/Znarea ie aleo in-
cluded(Bodø-Yauskeroad).

introduction:

The work in the Gildeskåldistrictwas undertakenfrom 26th
June 1968to the 27thAuguat1968. The wholearea is included
on the AMS Maps:
Gildeakål 1929- 11
Stremøen 2029- 111
Glomijord 1928- 1
(Arstaddal 2028- 1V)

The firet2 weekewere apenton geochemicalsampling,the rest
of the timewas devotedto geologicalwork. The area is large
and a boatwas recenaryfor communicationsto the northside
of Sørfjordenand to Sør-Sandhorneen.

Aerialphotographswereunfortunatelynot availableat the time
of the research,and thereforethe 1:50000 AMS mapsweremade

11
and an enlarged(modified)map of the Bjellatindarea.

I was assistedin the fieldby X. J. Valla (Valosen,Bode)who
alsoactedas interpreter.I am indebtedto his help and also
thatof severallocalpeople- notablySigvaldSeljeseter(Oter-
strand).•
GeochemicalSam 1 . Måp No. I

Geochemicalsamplingwas carriedout aroundtheBjellatind
GraniteGneiesMaseifin orderto detecthighMo82vslues.
Thiswork was carriedout beforethe geologicalsItuationbad
been atudied,certainmineralizedzonesalmostcartainly
"contaminating"the resultsin a few placee.

1. SoilProfiles:

2 soilprofileswere takenon theNorthernshoresof Laksaa-
dalvatn(eastof LaksaadalGruberI). The brownYe and Mo
rich "B" horizonwas takenas a eample(Inmedium1 1. sample
bags)and anothersampleof "humus"wae taken(Ina large2 1.
bag).

The weatherwas very bad whilevisitingthe Sandhornøenarea.
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The "B"horisonvariedin depthfroma few cm's to m.
ln a fewplacesthe distinctbrowncolourwae not easilyseen,
the darkestlayerbeingtakenfor the sample. Bothprofiles
ran intowaterloggedmarshygroundnearerthe lake edge,where
boulderclayand glacialeratiosmade samplingdifficult.
(Novisible"B" horieon). In thesecasesthe sampleswere
takenfrom a standarddepthof m. The spacingwas 10 - 15 m
(approx).

The purposeof the samplingwas to detectany continuationof
the laksaadalGruberPegmatites.
Samplesnos. 1.49 and 31 9 39
Both of theprofilescrossaa ridgefeature- as markedon the map
which'isbelievedto representthe pegmatitezone.

1, 2. StreamSamples:

3 streamprofileswere taken,2 from amallstreamson the northern
shoreof Laksaadalvatnin orderto deteotthepossiblecontinu-

1,	
ationof the IaksaadalGruberpegmatites. The 3rd from the

majorriverto the east of Iaksaadalvatn,in orderto detect
possibleconcentrationsof 24052on the easternside of the
Nassif.

Sandand gravelfrom the riverbed was removedand sifted(from
placeswherethe riverhad deposited!)takingcare to keep the
finegradesediment. The samplewas packedintoa smallbag
(i 1.)

The 1st streamprofile(sampleNos. 10 - 23) ran intoan unknown
mine tip aroundaboutsampleNo. 23, havingormseda zoneof
pegmatitesat 21 + 22.

The 2nd streamprofileorcawda ridge (asmarkedon the map)
whichis thoughtto representthepegmatitezone.• The riverprofilewas probablycontaminatedat 45 wherean
EMS2 bearingpegmatitezonecrossesthe river (point18 -
Bjørnjota).Thereare also severalold workingsa2on6-the
easternedgeof the gneiss,thereare drainedby streams
runningdown to the riverand thereforetherehaveprobably

411 contaminatedthe rivet. Alsopointe17, 25 and 26 are thought

to be near the river (seepointmap),and althoughwe could
nmt find thesepointstheymay have contaminatedthe stream.

The streamsampleswere takenevery10 - 15m and the river
samplesevery200 - 250 m.
SanpleNos. 10 4 23, 24 9 30 and 40 9 60.
In additiona collectionof sampleswas madeat the base of the
BjellatindOliff(aorthweetface)on the 100m highplateau.
The graniteis drainedby severalstreams,and in springthe whole
cliffface is probablydrainedby snowmeltwater.



The sampleswerepackedintomedium1. bags. The samplesat
approxNo. 70 shouldhave detectedmineralieationfrompegma-
titesabovethispoInt.
The sampleswere takenas far as possiblefrom streamsediment.
SampleNos. 62 84

SamplefromGaltskartGruber:
Largepiecesof rock from the GaltskartGrubørtip were crushed
by hammeron a woodenboard,fromapprox500 kg of crushedrock
about50 - 40 kg were removedfor furtheraushIngat Sulitjelma
and for analysis.
Analysisreaults:

SamplefromMine tip sandsat Oterstrand.
At Oterstranda largeexpanseof sand is foundby the sea• (200m longand> 50 m wide). This sandie from the crushing

and flotationplantand contains(W)-acheellteand smallflakes
of MoS2 in considerableamounts.
A 10 mZ gridwas set up and severalkg were takenfrom eachpoint
(i m deephole)discardingthe surfaceleachedlayer (taking
the blue sand). The wholeamountwas thoroughlymixedand 5
largebage of the sandwere sentto N.G.U.for analysis.
Analysisresults:

DrilledsamplesfromBorderof GraniteGneiss:
A Cobraportabledrillwas used to obtaina profileof samples
acrosetht northernedgeof theBjellatindMassif. The run
startedse~al metersInto the countryrock schistsand
finishedwell into the massif. The zoneof pegmatitesnear
the contaotwere thereforetravereed,acrosastrike.
Two holeswere drilled,at eachpoint to a depthof m.
The samplesso obtainedwere thenmixedand 1 mediumbag (1 1.)

111 filled. The drilltips containedtungetencarbideand there-




foreanalysisfor (W) is not possible.
SampleNos. 85 4111 Distributionas on Map.
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BjellatindGraniteGneissNaseifand Mineralisation.

The BjellatindGraniteGneisois exposedin the core of a gentle
F3 fold ( N 4 S axie). The northernedgeis poesiblyover-
turnedby the Laksaadalvefold (W 4.>Eaxis). The graniteie
a fairlyuniform,well laminated,pinkmicrooline,plagcoclase,
quarte,biotite,(hornblende)gneisswith epasmodicmagnetite
crystals. (SeeRolmes1960Thesie). The envelopingschist
include,pelites,semipelitesand oalo-peliteswith thinmarbles
and amphibolites.Repetitionof thisunitaon Bjellatind
suggestF1 folding. The laminationin the gneiss,the contaot
(usuallysharp)and the schistosityof the envelopeare all conme
cordant.
Structuralconsiderationssuggeetslidingaroundthe wholemassif:

Galtakart,IakaaadalevdLyevdslides.

The graniteand envelopesobisteare intrudedby pegmatitesof
varyingthickness. In the graniteseveralsetsare found,the
largestof theeebeingmarkedon the map.
Throughoutthe granite1 set of pegmatitesis developedin the
place of foliation(<:5cm thick),theseare:especiallyprominent
tomardethe edge of the mais ie in theuppRrpart of the maesif.
A 2n4 set cuts the foliationat approx.90" (steepdip).
Both ef theseare out by a conjugateset of pegmatites(.&20cm
thiok). This conjugateset oftendisplacesthe earliersetsby
a few oms. A latterfoliationset ie aleo Pound,which cute
this conjugateset. Aroundthe easternedge of themassifand
justnorthand east of Bjellatinda latterset of thickpegmatites
is found(k- 3 m thick).

P1 P2

22
SystematioPegmatiteveining

I
thinpegmatites+ quartz1 veins.

,

-•
24

3 P3

24 and Po are ocoasionallyfoldedby 32 folde. Thepresent
distributionof the sets ie the resultsof 33 folds,and therefore
theyare pre 33 in age ( PS may be synP3).

The mineralisationin the graniteie sporadio,ocoasionalMO82 is
foundas epotsin the gneiss,but most OuFeS2and No82 la found
in pegmatites.

25
112
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The MO32 or CuleS2is comentratedat the ende of qtz.veins
and pegmatitesor at the crosscut poInts. BbwevergloS2ie in
generalvery rare. It is foundalongthe easternedge ifiseveral
25 typepegmatites(Opencastin 1918),with CUYeS2. It is
aleofoundat point (27)NE of Bjellatind.

Thosepegmatitesexternalto the massifare of PS typewith
occasionalquartzstringsre(croescutting22 folds,but folded
by F3). In generaltheyiollowthe schistosityplane,but local
complicationsdue to foldingand crosecuttingor thIningmay occour.
The 11o32and/or0u2e82ie deeseminatedIn the pegmatitesor
concentratednear the edges. Thm pegmatitezonealongNorth
Laksaadalevd(3 majorpegmatitee)contains0.w3- 0,2 % MOS2with
W in the form of scheelite.The Mo82 contentlastensto thm
eastuntilit becomesvery rare in the NE corner. It then increases
elightlyin amountalongthe easterncontactand OUFeS2beginsto
appear. This zoneis thenfairlyconstantdown to Lysvd.•	 No Mo, Cu or W was detectedon the SE side of Bjellatind.The

NW side of BjellatindehowssomeMOS2 and CuFeS2(andW) which
increasesin amountto the westup to GaltekartGruber,and
possiblybeyondit. Thmeeexposedpegmatitesin the westhmwever
are thinand showonly elightmineralisation.

11

SørfIneetArea Mineralisation.
The mineralisationin thisareafollowsa differentpatternto
that of thm BjellatindMassif. Pegmatitesare relativelyrare
and theMoS2 is foundmore oftenin quartzites,quartzveins
or as desseminationsIn echiet. It is very rarehoweverand is
only seeneasilyat points 9 , 10 , and 14 . Cu is also
foundin thin irregularveinsor zonesin themarblesand schists.

11
ThesezonescontaInlargeamountsof pyriteand are oftenof
shortextent. Theyare not frequentenoughto be economic.
Diseeminatedpyriteand possiblyCu is foundin the Gildeskål
marbles(Analysisreaultfor Cu= ).

Thesepointson the west sideof Sørfjordare also of this irregular411 pyrite/Cutype.

Considerationson Bjellatind- SørfinsetMOS2and W Mineralisation.

The fact that themineralisationis foundin many different
environmentseg pegmatites,quartsveins,quartzitesetc.and
thatmany of theseare postF2 pre F3 in age placesthe age of
mineralisationat poet-F2(min.).
It ie difficultto explainthevariationin concentrationover
the area,but it is obviousthatpegmatitesand quartzveins
providea mmansfor concentration.The complexityof the Oter-
strand- Laksaadalarea,where3 elidesand a majorantiform
meet, (andobscuregneiseesare encountered)wouldsuggestan
idealenvironmentfor pegmatitesand qt.zveins (andpossibly
subsequentmineralisation).This ie backedup by

A Cu zone m - 2 m thickie foundhighup on Galtekart(Seemap).
It followsa thInmarblebut is apparentlynot continuous.

It wouldappearthereforethat the richestore zoneis thatof the
pegmatitesin the countryrock severalmetersfrom the top of the
gneisecontact.



The few outcropseg leucocraticgneissby sea shore shows
abandantqtz. and pegmatiticveins.

Lack of outorop— suggeetshighlyskatteredor veined
rock.

It iB suggestedthereforethatgeophysicalwork be carriedout
aroundtheNW end of Laksaadalto try and locateany possible
pegmatites(tbepoesibilityof CuFeS2in the veins ehouldaid
detection).

Economiesof uartzand Marble Starfineet

The stratigraphyis as shownon the Legendfor Map I. The Gilde—
skålMarbleGroupconsisteof marbles,mica ebhiste,calc—schists,
and quartzites(withsubaequentremobilisationto give quartz
veining). The generalstructureis that of an Antiform(Serfjord
Antiform). ComplexfoldingiE foundto the eoutharoundthe olosure
of thisF3 fold. Similarcomplexrelationsare foundnear the
schistinliereto theNW.

r.12heQuartzie presentas two units (10— 15 m thick),the presence
of thinmica bands,lineationand lateralextendhighlysuggeetthem
to be quartziteswith a sedimentaryorigin. The quartzhas been
analysedat 98.7— 99 % Si02with low Fe, (S and 2 beingvery low)
-Pe and mica (Al rich)are preeentas localimpurities(easilyavoided
when mining) The map producedby theNGU for the quartzis not
very correct,and theirestimateof 90.000tonnesis extremelylow
(ilin.=1.000.000tonnes,possiblymuchmore). Theirdrilling
programmewas mainlya wasteof moneyas theyonlymeasuredtbs
thicknessof the quartzin areaswhere thiswas knownfromgeological
conaiderations.
If any futurework ie contemplatedit wouldbe betterto oxplore
partiallyunexposedareaswherethepossibilityof largeflat
quartziteswith littleoverburdenis preseet. (Consultthe local
"quartz"man— Arntsen,Serfinset).Areasof flat or steeplydipping
quartzwhichhas smalloverburdenare:
1. Circularoutcroparea SW of Nonehaugen.
2. At approx74267/4552,wherethe ottorop17-.;0:2:‘Tonsh:Jut:ei:provides
a largeflat expanseof quartz. Two similarquartzÅtebandsare
foundat Sund 74385/4586,wheretheydip at 30 — 40w to the east
(theyare purer thanthoeeat Serfinsetand couldalso be easily
removed).

The marbleat Scrfinsetcontainsdiseeminatedpyrite,which is not
tolerablefor industrialOaCo3. At 74281/4563a trenchin the
marbleshowsschistunderlyingit at a depthof 2 — 3 m. Other
geologicalevidencepointsto the fact that themarblesare of
limItedthicknessand that complexfoldswouldmake the appearence
of schistat depthdifficultto determine. Thiswouldgiveproblems
with any attemptedlargescaleoperation.The amountof glacial
drift overburdenis aloo high In certainaleas,and it wouldappear
that the marblesare not economic.

A pure calciéemarbleis foundat the top of the euccessionon
Ibegsetdalen74305/4548.This is 30 — 40 m thickand projects100m
to the suuthbocre schistoverburdenoccours. Roweverit thIns
rapidlyto the westand is of limitedlateralextent. The other
marbleson thispeninsularare similarto thoseat Serfineet,and
are also thereforeuneconomic.

The othermarblosthatwere examinedin the GildeskålGroup,at



Inndyrand Sund showedhighmica and pyritecontentand complex
structurewith schist,theytoowouldappearthereforeto be uneconomic

Yhe marbleson 2emns,Arnmen,andSandhornøenwerenot examined.

Gandhrnmen- Sundsf'ordAreaMineralisation.
Tha generalgeologyol the area is clearlyshownin "Rutlandand
Nicholson1965"QJGS. The Neley,Sundsfjord,Alsvikand Harefjell
groupall dip Broadlyspeakingto the east. Severalprominent
slidezonesare presentbetweenthe groupsand the Sundefjord
groupcontainsseveralslidezoneswithinit. Minorfoldsand
granitisationmake the localgeologycomplexin severalplacesin
the east,althougha more regularsequenceand utructurais found
to the west. All thosezonesof aineralisationtbatwere found
containedpyriteand a littleCu or magnetite,only one point
was thoughtto gieldMOS2 (Skjellvik74380/4655)and thiswas very

11 zmullin amount.Apartfrom the occassionalpyrite/Cuconsentration

in thindiscontinuousmarblesor achieta3 possiblyextentious
zoneswere found:-
(Timeand weathermade detalledresearchiapossible- the following
ure suggestionaonly).

Mbradal Kvartsnes- SundsfjordCu zone.

A marblevith basicand graniticveiningby pegmatitesand
aaphibolites(locatedin hornblendicschists)ina zone
2 - 5 m thickcontaineseveralareaeof mineralisation-
Desseminatedmetallicpyritelike crystals.
SampleKI =
This zoneis poseiblycoatinuosto the Skjellvikarea.

Bjørnvik- Kjøpstad- SuvikakslaMagnetiteZone.
A magnetitebearingvein (17% analysisfor Pe) is found
in the cliffsat theseplaces,the localsreportthat it
is the samezonewhichie in agreementwith the Jeology.

Asgottzletta- Kisfjell Cu Zone.
A pyrite/Cuore zoneim-1mthick in marbleswithpegma-
titicveiningis foundon the shoreat Asgottsletta.

+-H-H• gneiss- Barefjellgroup+++++

maxble+ Cu

AAAAA  AAAADark amphibolite

Cu is reportedon Klefjellin severallocalities,0322of which
weawereunableto locate. The dip here is to theweet about
25w and thiszone on the shorecouldpossiblybe projected
up to Kisfjell.

Areas 1. and 3 may be wortha more detailedapproachhoweverthe ore
contentof all exposuresseenwas very low and did not appearto be
of economicproportione.

11ønnesfellet.
Pb/Zn reportedat Mjønnesfjellet(Bodø- Fauskeroad).
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A mineralizedzonewas foundin the west face of Mjønnesfjell
(seenas a brown staInIn clifffromMjønnes). The h111 and valley
are composedof sparagmiticrockswithmany barrenpegmatites
cuttingthe area. The dip was complexbut to thenorth (minor
folds090/50w). The ore zonewas verypoor in minerals(noPb
or Zn found- Cu present)and pinchedor foldedout to the NW.
It's extentto the E is not known.

LIST OF RESUITSON INVESTIGATIONOF REGISTERE)POINTS

(PointNo) (Name) (Positionand Comments)

	

(1) Vigdel Cu in Qtz vein on shore(Asbestosvein also)
. 74325/4525

	

M
Skavo1dalen Ou in marbles
Skavold

74305/4603
Cu reportedon Skavoldknubben(foundin
Qtzites) 74294/4591

	

(4) Bøgsetdalen Ou in Qtziteand as zonein marble
74305/4545

Tømmervik Ou 74285/4565

	

{63 Storvikneset,Cu in zoneein marble(By sea)an; in schlst
Dal (roadcutting)Pytite+ Cu ? disseninnted

in marble 74323/4584
Valla,Utmark (JensNilsen, Sørfinset)Ou in zonesin

schistand marble.
Degro,Storyik(JohnJohannesen)Pegmatite,possiblyCu.

Mågnetite?in Granite.
JuvikKjel- (By the road)MC52 74262/4537

1inpkavet

(10) JuvikKjel-
lingskavet (Byold road cuttingto mine)MoS2

74262/4541
Skjel1vik (Mo52approxat 74380/4655)reportedby:-
74379/4666(Cu " " 74375/4646)DanlelEilertsenSkjel.

+AlfredOlsen lvik
74365/4665Kammeren (74364/4659)Cu at 


Magnetitenear top of hill (reporte!)

(12)
74363/,:62',A


Kvartsvik 74335/4637 Cu zoneruns from 44350/4642to
the northweetin cliff.
Morsdaland Sundsfjordoccourencespossibly
the samezones(74292/4632)

	

(15a) Kjøpstad 74390/4680 (Fe- 17 %)
Magnetiteat Bjørnvik 74381/4689

Kjøpstad 74390/4680possibly
Juvikaksla74402/4683all samevein

	

(15b) Asgottsletta74355/4680Ou zoneby sea (possiblyextends

up to (74345/4694)occourencesreportedon Kis-
fjell).

	

\ Cu reportedat 74355/4695or 74375/4695

	

(13c) Klikvik 74330/4620 SmallCu zone verypoor!Virdvik 74310/4625 Ou west side of harboni
Fornaken	 74275/4563 MoS2 in Quartzite(mystaryminera).


- seo specimens)
Kvittindvatn74215/4564Pegmatites,Qtz veins,Cu in veins

and marble.

r1iBøljefjell 74257/4550 ?

 17

Jetstigen (Geitstien) ?

	

8 Bjornjota 74258/4553 MoS2 in quartzite



near GaltskartGruber Samepoint?(no exposure
at Katvatn).
74225/4528 Ou in Peg in gneise
74215/4560 Mo82 in peg near contact.
74281/4560 Cu aesseminatedin marble/schist

contact.
74274/4560 ?
and (24B)Blodgvismyren(74275/4557)Open Cast
(ref.:AndreasOpsal).

(19) Katvatn

{21 Iysvann
21
22 Tendvatn

Bellebergene
Djupdalen

øverdalen
74235/4540 (Mo52)and Cu
(ref.:AndreasOpsal)74273/4545 (Cu+MoS2)
74261/4547
74265/4550
(marshv100m southof point (30)) ? No reault

(Pointnot known)

25 KVanstifossen
26 Tverrdalselva,
27 Storskaret
23 Eambogen
29 ørntua
30 Langsletta
51 Storhaugsletta
32 Lillebalgbaugen•

• Otherareaswherewe were toldof mineralisation:

Vandet (Cu) 4765,74468 StrømzenSheet
Middagsfj.(Pe)472, 74435 2029- III


Conclusions.

gilleMain (MoS2)aud (W) mineralisationis foundin the borderpegma,
titesof the BjellatindGraniteGneise. GeophysicalinvestigationA
eouldbe used to explorethe unexposedarea Oterstrand- Laksaadalv-
where theexpectedcomplexitywould offergood chancesfor pegmatites
and quartzveirirewith subeequentmineralisation.

Whe quartzat Sørfinsetand Sund is consideredto be of economie
proportioneand purity,and easy to removein part.

The marblesare nor consideredeconomlcdue to pyritecontamination
and structuraldificulties•withremoval.

Whe Sundefjord- Kvartsnes- Mbredalzoneand the Kisfjell- Asgot-
slettazoneof the Sandhorneenareaposeiblywortha mere detailed
investigation.
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