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Geological Investigations in the Gildesk&l District.
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Summary:

A description of geochemical work around the Bjellatind Granite
Gneiss Massif is followed by a geological report on the
mineralisation (MoSy and Cug agsociated with the Massif. The geol-
ogy of the Serfinset area is described with special reference

to mineralisation and the possible ecconomies of the Quarts and
Marble of the area. Finally, the known points of mineraliisation

in the Ser-Sandhorngen area are described with a brief description
of the regional geology.

A brief description of the Mjenesfjell Pb/Zn area is also in-
eluded (Bode-Fauske road).

Introduction:

The work in the Gildeskd]l district was undertaken from 26th

dune 1968 to the 27th August 1968. The whole area is included
on the AMS Maps:

Gildeskal 1929
Stremeen 2029 -
Glomfjord 1928 -
{(Arstaddal 2028 -
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The first 2 weeks were spent on geochemical sampling, the rest
of the time was devoted to geological work. The area is large
and a boat was recenary for communications to the north side
of Serfjorden and to Sgr-Sandhorneen,

Aerial photographs were unfortunately not available at the time
of the research, and therefore the 1:50 000 AMS maps were made
and an enlarged (modified) map of the Bjellatind area.

I was assisted in the field by K. J. Valla (Valosen, Bode) who

also acted as interpreter. I am indebted to his help and also

that of several local people - notably Sigvald Seljeseter (Oter-
strand).

The weather was very bad while visiting the Sandhorneen area.

Geochemical Sampling. Map No. I

Geochemical sampling was carried out around the Bjellatind
Granite Gneiss Massif in order to detect high MoSo, values.
This work was carried out before the geological situation had
been studied, certain mineralized zones almost certainly
"contaminating® the results in a few places.

1. Soil Profiles:

2 soil profiles were taken on the Northern shores of Laksaa-
dalvatn (east of Iaksaadal Gruber I). The brown Fe and Mo
rich "B" horizon was taken as a sample (In medium 1 1. sample
bags) and another sample of "humus" was taken (In a large 2 1.

bag).



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 waterlogged marshy ground nearer the lake edge, where
boulder clay and glacial eratics made sampling difficult.

(No visible "B" horizon). In these cases the samples were
taken from a standard depth of 2 m. The spacing was 10 - 15 n
(approx).

The purpose of the sampling was to detect any continuation of
the Laksaadal Gruber Pegmatites.

Samples nos. 1 9 and 31 3 39

Both of the profiles crosseda ridge feature - as marked on the map
which is believed to represcnt the pegmatite zone.

® 2.

5 stream profiles were taken, 2 from small streams on the northern
- shore of lLaksaadalvatn in order to detect the possible continu-
. ation of the Laksaadal Gruber pegmatites. The 3rd from the

major river to the east of ILaksaadalvatn, in order to detect

DPossible concentrations of MoSo, on the eastern side of the
Magssif.

Stream Samples:

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

s 1.

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

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

" The river profile was probably contaminated at 45 where an
MoSp bearing pegmatite zone crosses the river (point 18 -
Bjosrnjota). There are also several old workings along the
castern edge of the gneiss, there are drained by streams
running down to the river and therefore there have probably

. contaminated the river. Also points 17, 25 and 26 are thought

; to be near the river (see point map), and although we could
notv find these points they may have contaminated the streamn.

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

Sample Nos. 10 » 23, 24 +» 30 and 40 < 60.

In addition a collection of samples was made at the base of the
Bjellatind Cliff (northwest face) on the 100 m high plateau.

The granite is drained by several streams, and in spring the whole
ciiff face is probably drained by snow melt water.
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The samples were packed into medium 1. bags. The samples at
approx No. 70 should have detected mineralisation from pegma-
tites above this point.

The samples were taken as far as possible from stream sediment.

Sample Nos. 62 - 34

5. Sample from Galtskart Gruber:

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

inalysis results:

4. Sample from Mine tip sands at Oterstrand:

At Oterstrand a large expanse of sand is found by the sea

(200 m long and »50 m wide). This sand is from the crushing

and flotation plant and contains (W)-§cheelite and small flakes
of MoSg in considerable amounts.

A 10 m% grid was set up and several kg were taken from each point
(# m deep hole) discarding the surface leached layer (taking

the blue sand). The whole amount was thoroughly mixed and 5
large bags of the sand were sent to N.G.U. for analysis.

Analysis results:

5. Drilled samples from Border of Granite Gneiss:

A Cobrz portable drill was used to obtain a profile of samples
across the northern edge of the Bjellatind Massif. The run
started several meters into the country rock schists and
finished well into the massif. The zone of pegmatites near
the contact were therefore traversed, across strike.

Two holes were drilled, at each point to a depth of % m.

The samples so obtained were then mixed and 1 medium bag (1 1.)
filled. The drill tips contained tungsten carbide and there=
fore analysis for (W) is not possible.

Sample Nos. 85 - 111 Distribution as on Map.
No.(separation) Rock Type Result of Analysis
8510 - Garnet-Mica Schist

8610 o n " n

8710 o " mn n

8840 n " " "

89 5 o n n 1

90 5 - n " 1

91 3 = " " ”
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Bjellatind Granite Gneiss Massif and Mineralisation.

The Bjellatind Granite Gneiss is exposed in the core of a gentle
F3 fold ( N » S axis). The northern edge is possibly over-
turned by the Laksaadalve® fold (W = E axis). The granite is

a fairly uniform, well laminated, pink microcline, plagcoclase,
quartz, biotite,(hornblende) gneiss with spasmodic magnetite
crystals. (See Holmes 1960 Thesis). The enveloping schist
include, pelites, semipelites and calc-pelites with thin marbies
and amphibolites. Repetition of this units on Bjellatind
suggest F1 folding. The lamination in the gneiss, the contaet
(usually sharp) and the schistosity of the envelope are all con-
cordant.

Structural considerations suggest sliding around the whole massif:

Galtskart, Laksaadalsvd, Lysvd slides.

The granite and envelope schists are intruded by pegmatites of
varying thickmess. In the granite several sets are found, the
largest of these being marked on the map.

Throughout the granite 1 set of pegmatites is developed in the
place of foliation (<« 5 em thick), these are especially prominent
towards the edge of the mass ie in the upper part of the massif.
A 2nd set cuts the foliation at approx. 90" (steep dip).

Both ef these are cut by a conjugate set of pegmatites (<20 cm
thick). This conjugate set often displaces the earlier sets by

a few cms. A latter foliation set is also found, which cuts

this conjugate set. Around the eastern edge of the massif and
Just north and east of Bjellatind a latter set of thick pegmatites
is found (% - 3 m thick).

Systematic Pegmatite veining

P1= thin pegmatites + quartz
veins.

P1

25 PP

P, and P, are occasionally folded by F2 folds. The present
dlstribu%ion of the sets is the results of F5 folds, and therefore
they are pre F3 in age ( PS may be syn F3).

The mineralisation in the granite is sporadiec, occasional MoSp is
found as spots in the gneiss, but most CuFeSy and Mo3Sp is found
in pegmatites.
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The MoSp or CuFeSy is conCentrated at the ends of gqtz. veins

and pegmatites or at the eross cut points. However MoS» is in
general very rare. It is found along the eastern edge im several
P> type pegmatites (Open cast in 1918), with CuFeSp. It is

also found at point (27) NE of Bjellatind.

Those pegmatites external to the massif are of PS type with
occasional quartz stringers (cross cutting F2 folds, but folded

by F3). 1In general they follow the schistosity plane, but local
complications due to folding and crosscutting or thining may occour.
The MoS2 and/or CuFeSy is desseminated in the bPegmatites or
concentrated near the edges. The pegmatite zone along North
Laksaadalsvd (3 major pegmatites) contains 043 — 0.2 % MoSp with

W in the form of scheelite. The MoS» content lastens to the

east until it becomes very rare in the NE corner. It then increases
slightly in amount along the eastern contact and CuFeSo begins to
appear. This zone is then fairly constant down to Lysvd.

No Mo, Cu or W was detected on the SE side of Bjellatind. . The

NW side of Bjellatind shows some MoSz and CuFeSp (and W) which
increases in amount to the west up to Galtskart Gruber, and
possibly beyond it. Those exposed pegmatites in the west however
are thin and show only slight mineralisation.

A Cu zone $ m - 2 m thick is found:high up on Galtskart (See map).
It follows & thin marble but is apparently not continuous.

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

Sprfinset Area Mineralisation.

The mineralisation in this area follows a different pattern to
that of {the Bjellatind Massif. Pegmatites are relatively rare
and the MoSp is found more often in guartzites, guartz veins

or as desseminations in schist. It is very rare however and is
only seen easily at points 9 , 10 , and 14 . Cu is also

found in thin irregular veins or zones in the marbles and schists.
These zones contain large amounts of pyrite and are often of

short extent. They are not frequent enough to be economie.
Disseminated pyrite and possibly Cu is found in the Gildeskal
marbles (Analysis result for Cu=

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

Considerations on Bjellatind - Serfinset MoS2 and W Mineralisation.

The faet that the mineralisation is found in many different
environments eg pegmatites, quartz veins, guartzites ete. and
that many of these are post F2 pre F3 in age places the age of
mineralisation at post=F2 (min.g.

It is difficult to explain the variation in concentration over
the area, but it is obvious that pegmatites and quartz veing
provide a means for concentration. The complexity of the Oter-
strand - Laksaadal area, where 3 slides and a major antiform
meet, (and obseure gneisses are encountered) would suggest an
ideal environment for pegmatites and gtz veins (and possibly
subsequent mineralisation). This is ovacked up by
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1. The few outcrops eg leucocratie gneiss by sea shore shows
abandant gqtvz. and pegmatitic wveins.

2. Lack of outerop - suggests highly skattered or wveined
roeck.

It is suggested therefore that geophysiecal work 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).

Eeonomies of Quartgz and Marble Serfinset.

The sgtratigraphy is as shown on the Legend for Map I. The Gilde-
skidl Marble Group consists of marbles, mica sehists, eale-schists,
and quartzites (with subsequent remobilisation to give quartz
veining). The general structure is that of an Antiform (Serfjord
fntiform). 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, lineation and lateral extend highly suggest them
to be gquartzites with a sedimentary origin. The quartz has been
analysed at 98+7 - 99 % Si0O2 with low Fe, (S and P being very low)
Fe and mica (A1 rieh) are present as local impurities (easily avoided
when mining). The map produced by the NGU for the gquartz is not
very correct, and their estimate of 90,000 tonnes is extremely low
(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.

LT any future work is contemplated it would be better to explore
partially unexposed areas where the possibility of large flat
guartzites with little overburden is present. (Consult the loeal
guartz™man - Arntsen, Serfinset). Areas of flat or steeply dipping
quartz which has small overburden are:

1. Circular outcrop zarea SW of Nonshaugen.

2. At approx T4267/4552, where the outcrop NW of Wonshaugen provides
a large flat expanse of quartz. Two similar quartz&te bands are
found at Sund T4385/4586, where they dip at 30 - 40" to the east
(they are purer than those at Serfinset and eould also be easily
removed).

The marble at Serfinset contains disseminated pyrite, whieh is not
tolerable for industrial CaCoz. 4t T4281/4563 a tremch in the
marble shows schist underlying it at a cepth of 2 - 3 m. Other
geological evidence points to the faet that the marbles are of
limited thickness and that complex folds would make the appearence
of sechist at depth difficult to determine. This would give problems
with any attempted large scale operation. The amount of glacial
drift overburden is also high in certain areas, and it would appear
that the marbles are not econonie.

4 pure calcite marble is found at the top of the succession on
Hogsetdalen 74305/4548. This is 30 - 40 m thick and projeets 100 m
to the suuth before schist overburden oecours. However it thins
rapidly to the west and is of limited lateral extent. The other
marbles on this peninsular are similar to those at Serfinset, and
are also therefore uneconomic.

The other marbles that were examined in the Gildesk81l Group, 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 Femnsg, Arngen,ané Sandhorneen were not examined.

Sandhorngen - Sundsijord Area Mineralisation.

The genecral geology of the area is elearly shown in "Rutland and
Nicholson 1965" QJdGS. The Melsy, 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 containg several slide zones within it. Minor folds and
granitisation make the local geology complex in several places in
the east, although a more regular sequence and strueture is found
to the west. All those zones of mineralisation that were found
contained pyrite and a little Cu or magnetite, only one point

was thought to gield MoSs (Skjellvik T4380/4655) and this was very
small in amount. Apart from the ocecassionel pyrite/Cu consentration
in thin disecontinuous marbles or schists 3 possibly extentious
cones were found: -

(Time and weather made detailed researeh impossible - the following
are suggestions only).

1. Morsdal Kvartsnes - Sundsfjord Cu zone.
A marble with basie and granitic veining by pegmatites and
amphibolites (located in hornblendie sechists)in a zone
2 = 5 m thick contains several areas of mineralisation -
Desseminated metallic pyrite like crystals.
Sample XI =

This zone is possibly continuos to the Skjellvik area.

2. Bjernvik - Kjepstad - Suvikaksla Magnetite Zone.
A magnetite bearing vein (17 % analysis for Fe) is found
in the cliifs at these places, the loecals report that it
is the same zone which is in agreement with the geology.

ul

Asgotisletta - Kisfjell Cu Zone.
A pyrite/Cu ore zone 2 m - 1 m thieck in marbles with pegma-
titiec veining is found on the shore at Asgotisletta.

+++++ . .
F+t gneiss - Harefjell group
I marble + Cu

4 AAA 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
25% and this zone on the shore could possibly be projected

up to Kisfjell.

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

Misnnesfjellet.
Pb/%Zn reported at Mjennesfjellet (Bode - Fauske road).
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4 mineralized zone was found in the west face of Mjennesfjell

(seen as a brown stain in cliff from Mjennes). The hill and valley
are composed of sparagmitic rocks with many barren pegmatites
cutting the area. The dip was complex but to the north (minor
folds 090/50 ). The ore zone was very poor in minerals (no Pb

or Zn found -~ Cu present) and pinched or folded out to the WW.

It's extent to the E is not known.

LIST OF RESULTS ON INVESTIGATION OF REGISTERED POINTS

(Point No)

(1)

(53

(4)
(3}

(7)
(8)
(9)
(10)

(11a)
{(11v)

(12)

(13¢)
(14)
(15)

16
17
18

(Name ) (Position and Comments)
Vigdel Cu in Qtz vein on shore (Asbestos vein also)
74325/4525
Skavoldalen Cu in marbles 7430574603
Skavold Cu reported on Skavoldknubben (found in
Qtzites) 7429474591
Hogsetdalen Cu in Qtzite and as zone in marble
74305/4545
Temmervik Cu 74285/4565
Storvikneset, Cu in zones in marble (By sea) and in schist
Dal (road cutting) Pytite + Cu ? disseuminated
in marble 74323/4584

Valle, Utmark (Jens Nilsen , Serfinset) Cu in zones in
schist and marble.

Degro, Storvik (John Johannesen) Pegmatite, possibly Cu.
Magnetite? in Granite.

Juvik Kjel- (By the road) MoSo T74262/4537
lingskavet
Juvik Kjel-
lingskavet (By o0ld road cutting to mine) MoSp

74262/4541
Skjellvik EMOSg approx at 74380/46553 reported by:-
74379/4666 (Cu " " 74%75/4646) Daniel Eilertsen Skjel.

+Alfred Olsen lvik
Kammeren  (74364/4659) Cu at 74365/4665
Magnetite near top of hill (reported!)
T4363/4644

Kvartsvik  743%%5/4637 Cu zone runs from T74330/4042 to
the northwest in eclifrl,
Morsdal and Sundsfjord oeccourences possibly
the same gzones (74292/4632)
Kjepstad 74390/4680  (Fe - 17 %)
Magnetite at Bjernvik  743%81/4689
Kjepstad  T4390/4680 possibly
Juvikaksla T4402/468% all same vein
Asgottsletta74355/4680 Cu zone by sea (possibly extends
up to (74345/4694) occourences reported on Kis-

£ieXl),

Cu reported at 74355/4695 or 7437574695
Klikvik 74330/4620  Small Cu zone Tery pasel
Vindvik 7431074625 Cu west side of harbour >

Fornaken 74275/4563  MoS2 in Quartzite (mystery mineral
- see specimens)
Kvittindvatn74215/4564  Pegmatites, Qtz veins, Cu in veins
and marble.
Heljefjell 174257/4550 %
Jetstigen (Geitstien) ?
Bjornjota  T74258/4553 MoSs in quartzite
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(19) Katvatn near Galtskart Gruber : Same point? (no exposure
at Katvatn).

20) Lysvann 74225/4528 Cu in Peg in gneiss

21 " 74215/4560 MoSo in peg near contact.

22) Tendvatn 74281/4560 Cu desseminated in marble/schist

contact.
523; Hellebergene  T4274/4560 ?
24) Djupdalen and (24B)Blodgvismyren (74275/4557) Open Cast

(ref.: Andreas Opsal).
25 Kvanstifossen

26 Tverrdalselva, @verdalen ?

27) Storskaret T4235/4540 (MoS2) and Cu

28) Hambogen (ref.: Andreas Opsal) T4273/4543 (Cu+MoS2)

29) @rntua T4261/4547

30) Langsletta T4265/4550

51 Storhaugsletta (marshvi00 m south of point (30)) % No result
32) Lillebalghaugen 2 (Point not known)

Other areas where we were told of mineralisation:

a. Vandet (Cu) 4765, T4468 Stregmeen Sheet

b. Middagsi‘j.(Fe) 472, T4435 2029 - III

Conclusions.

The main (MoSp) and (W) mineralisation is found in the border pegma-
tites of the Bjellatind Granite Gneiss. Geophysiecal investigation d
could be used to explore the unexposed area Oterstrand - Iaksaadalv
where theexpected complexity would offer good chances for pegmatites
and guartz veining with subsequent mineralisation.

The quartz at Serfinset and Sund is considered to be of economic
roportions and purity, and easy to remove in part.

The marbles are nor considered economie due to pyrite contamination
and struetural difliculties with removal.

The Sundsfjord - Kvartsnes - Morsdal zone and the Kisfjell - Asgot-
sletta zone of the Sandhorneen area possibly worth a more detailed
investigation.
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Geologloal Investigations in the Gildeskdl District.
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Summary:

A description of geochemical work around the Bjellatind Granite
Gneiss Massif is followed by a geclogical report on the
mineralisation (MoSp and Cu{ associated with the Massif. The geol-
ogy of the Serfinset area is described with special reference

to mineralisation and the possible economies of the Quarts and
Merble of the area. Finally, the known points of mineraliisation
in the Ser-Sandhorneen area are described with a brief description
of the regional geology.

A brief description of the Mjenesfjell Pb/Zn area is also in-
cluded (Bode-Fauske road).

introduction:
The work in the Glldesk2l district was undertaken from 26th

June 1968 to the 27th August 1968. The whole area is included
on the AMS Maps:

Gildeskal 1929 - 11
Stremeen 2029 - 111
Glomfjord 1928 -~ 1
(Arstaddal 2028 - 1V)

The first 2 weeks were spent on geochemical sampling, the rest
of the time was devcied to geological werk. The area is large
and a boat was recensxy for communications to the north side
of Serfjorden and to Ser-Sandhorneen.

Aerial photographs were unfortunately not available at the time
of the research, and therefore the 1:150 000 AMS maps were made
and an enlarged (modified) map of the Bjellatind area.

I was aseisted in the field by K. J. Valla (Valosen, Bods) who
also acted as interpreter. I am indebted to his help and also

that of several local people - notably Sigvald Seljeseter (Oter-
strand).

The weather was very bad while visiting the Sandhornsen area.

Geochemical Sampling, Map No. I

Geochemical sampling was carried out around the Bjellatind
Granite Gneiss Massif in order to detect high MoSs values.
This work was carried out before the geological situation had
been studied, cexrtain mineraligzed zones almost cdrtainly
"contaminating® the results in a few places.

1. Soil Profilest

2 soil profiles were taken on the Northern shores of Laksaa-
delvatn (east of Laksaadal Gruber I). The brown Pe and Mo
rich "B" horizon was taken as a sample (In medium 1 1. sample
bags) and another sample of "humus® was taken (In a large 2 1,

559 O



The "B" horisgon varied in depth fxom a few cm's to 3 m.

In a2 few places the distinet brown colour wae nct easily seen,
the darkest layer being taken for the sample. Both profiles
ran into waterlogged marshy ground nearer the lake edge, where
boulder clay and glacial eratics made sampling difficult.

(No visible "B" hor.zon). In these cases the samples were
taken from a standard depth of §# m. The spacing was 10 = 15 n
(approx).

Zhe purpose of the sampling was to detect any continuetion of
the lLaksaadal Gruber Pegmatites.

Samples nos. 1 =9 and 31 - 39

Both of the profiles crcssel a ridge feature = as marked on the map
which is believed to repreusent the pegmatite zone,

2. OStream Samples:

2 stream profiles were taken, 2 from small streams on the northern
shore of Laksaadalvatn in ordexr to detect the possible continu-
ation of the Laksaadal Gruber pegmatites. The 3rd from the

major river to the east of Laksaadalvatn, in order to detect
ﬁgss;gle concentrations of MoSy; on the eastern side of the

NESB8LL .

Send and gravel from the river bed was removed and szifted (from
Places where the river had deposited!) taking care to keep the
(;ine)grade sediment. The sample was packed into a small bag
o3,

The 1st stream profile (sample Nos. 10 = 23) ran into an unknown
nine tip around about sample No. 23, having orcgssed a zone of
pegmatites at 21 + 22.

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

The river profile was probably contaminated at 45 where an
HoSy bearing pegmatite zone crosses the river (point 18 ~
Bjernjota). There are also several old workings along the
castern edge of the gnelss, there are drained by sireams
running down to the river and therefore there have probably
contaminated the river, Also points 17, 25 and 26 are thought
Yo be near the river (see point map), and although we could
not find these points they may have contaminated the strean.

Lhe stream seamples were taken every 10 - 15 m and the river
samples every 200 - 250 m.

Sanple Nos. 10 » 23, 24 -+ 30 and 40 2 60.

In addition a collection of samples was made at the base of the
Bjellatind CLiff (northwest face) on the 100 m high plateau.

The granite 1s drained by zeveral streams, and in spring the whole
¢liff face is probably drained by snow melt water.
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The samples were packed into medium 1, bags. The samples at
approx No. 70 should have detected mineralisation from pegma=-
tites above this point.

The samples were taken as far as possible from stream sediment.
Sample Nos., 62 - 84

3. Sample from Galtskart Grubers

Large pleces of rock from the Galtskart Gruber tip were crushed
by hammer on a wooden board, from approx 500 kg of crughed rock

about 30 - 40 kg were removed for further crushing at Sulitjelma
and for analysis.

Analysis resultss

4. Sample from Mine tip sands at Oterstrand:

At Oterstrand a large expanse of sand is found by the sea

(200 m long and > 50 m wide). This sand is from the crushing

and flotation plant and contains (W)-acheelite and small flakes
of MOSE in considerable amounts.

4 10 m¢ grid was set up and several kg were taken from each point
(2 m deep hole) discarding the surface leached layer (taking

the blue sand)., The whole amount was thoroughly mixed and 5
large bags of the sand were sent to N.G.U, for analysis.

Analysis resulis:

5. Drilled samples from Border oi Granite Gneiss:

4 Cobra portable drill was usad to obtain a profile of samples
across the nnnthesn edge of the Bjellatind Massif. The run
started several meters into the country rock schists and
finished well into the massif. The zone of pegmatites mnear

the contact were therefore traversed, across strike.

Iwo holes were drilled, at each point to a depth of % m.

The samples 80 obtained were then mixed and 1 medium bag (1 1.)
filled. 7The drill tips contalned tungsten carbide and there-
fore analysis for (W) is not possible.

Sample Nos. 85 = 111 Distribution as on Map.
No.(separation) Rock Iype Result of Analyvsis
8510 & Garnet-Mica Schist
8610 & " i "
8710 @ L " n
8810 # ] " n
89 5 @ " " ]
90 5 " " ft 4]
mn n n
91 3.



% 4 &

lig, (weparation) Roclt Type Result of Ansiyeis
g2 om Garnete=iilce Schist
93 1nm " " "
§ & rinor Pegmatite
97 B h " | Zone
94 itmn " n | near contact.
(95 Pegmatite at Contact)
o) ta Granitic Gunelss
58 1w n
9 *® n
00 >® n n
08 ° R . "
joe Yo 8 4 &
103 103 . g
104 10O m " "
106 10 m " &
107 itn "
jog o3 . z
1‘39 20 m “ ™
110 20 m [ ]
111 20 m o "
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Bjellatind Granite Gnelss Massif and Mineralisation.

The Bjellatind Granite Gneiss is exposed in the core of a gentle
F3 fold ( K 5 S axis). The northern edge is possibly over-
turned by the Laksaadalve® fold (W = E axis). The granite is

a fairly uniform, well laminated, pink microcline, plagcoclase,
quarts, bioctite,(hornblende) gneiss with spasmodic magnetite
crystals. (See Holmes 1960 Thesis). The enveloping schist
include, pelites, semipelites and calc-pelites with thin marbles
and amphibolites. Repetition of this units on Bjellatind
gsuggest F1 folding. The lamination in the gneiss, the contact
(usgal%y sharp) and the schistosity of the eavelope are all con-
cordant,

Structural considerations suggest sliding around the whole massif:
Galtskart, Laksaadalsvd, stvd slides.

The granite and envelope schists are intruded by pegmatites of
varying thickness. In the granite several sets are found, the
largest of these being marked on the map.

Throughout the granite 1 set of pegmatites is developed in the
place of foliation (<5 om thick), these are ezspecially prominent
towards the edge of the mass ie in the uppgr part of the massif.
A 2nd set cuts the foliation at approx. 90" (steep dip).

Both ¢f these are ocut by a conjugate set of pegmatites (<20 om
thiek). This conjugete set often displaces the earlier sets by
a few cms, A latter follation set is aiso found, which cuts

this conjugate set. Around the eastern edge of the massif and
just north and east of Bjellatind & latter set of thick pegmatites
is found (4 - 3 m thick).

Systematic Pegmatite veining

P1= thin pegmatites + quaxrtsz
velins.

P, and P, are occasionally folded by F2 folds. The present
dlstribu%ion of the sets is the results of F3 folds, and therefore
they are pre F3 in age ( PS may be syn ¥3).

The mineralisation in the granite is sporadic, occasional MoSy is
found as spots in the gneiss, but most CuFeS2 and MoS2 is found
in pegmatites.



e 7.s

The MoSp or CuFeSy is com entrated at the ends of gtz. veins

and pegmatites or at the orose cut points. However u0S> is in
general very rare. It is found along the eastern edge iff several
P5 type pegmatites (Open cast in 1918), with CuFeSp. [t is

also found at point (27) NE of Bjellatind.

Those pegmatites external to the massif are of PS type with
occasional quariz stringers (cross cutting 72 folds, but folded

by F3). In general they Lollow the schistosity plame, but local
complications due to folding and crosscutting or thining may occouw.
The MoSz and/or CuFeSz is desseminated in the pegmatites or
concentrated necar the edges. The pegmatite zone along North
Laksaadalsvd (3 major pegmatites) contains 0s3 - 0.2 % loSp with

W in the form of scheelite. The MoS» content lastens to the

east until it becomes very rare in the NE cormer. It then increases
slightly in amount along the eastern contact and CuFeSo begins to
appear. This zone is then fairly constant down to Lysvd,

No Mo, Cu or V was detected on the SE side of Bjellatind. The

N¥ side of Bjellatind shows some MoSp and CuFeSs (and W) which
increases in amount to the west up to Galtskart Gruber, and
Possibly beyond it. Those exposed pegmatites in the west however
are thin and show only slight mineralisation.

A Cu zone 2 m = 2 m thick is found high up on Galtskart (See map).
It follows & thin marble but is apparently not continuous.

It would appear therefore that the richest ore zone is that of the

begmatites in the country rock several meters from the top of the
gneliss contact.

Sgrfinget Area Mineralisation.

The mineralisation in this area follows a different pattern to
thet of the Bjellatind Massif. Pegmatites are relatively rare
and the MoSp is found more often in quartzites, quartz veins

or as desseminations in sehist. It is very rare however and is
only seen easily at points 9 , 10 , and 14 . Cu is also

found in thin irregular veins or zones Iin the marbles and schists.
These zones contain large amounts of pyrite and are often of
short extent, They are not frequent enough to be economic.

Disseminated pyrite and possibly Cu is found in the Gildesk&l
merbles (Analysis result for Cu=

L]

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

Considerations on Bjellatind -~ Sertfinset M082 and W Mineraslisation.

The fact that the mineralisation is found in many different
environments eg pegmatites, quartx veins, gquartzites etc. and
that many of these are post F2 pre F3 in age places the age of
mineralisation at post-F2 (min.).

It is difficult to explain the variation in concentration over
the area, but it is obvious that pegmatites and quartz veins
provide a means for concentration. The complexlity of the Oter-
strand -~ Leksaadal area, where 3 slides and a major antiform
meet, (and obscure gneisses are encountered) would suggest an
ideal emvironment for pegmatites and ¢tz veins (and possibly
subsequent mineralisation). This 1s ovacked up by
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1. The Zew outcrops eg leucocratic gneiss by sea shore shows
abandant qtz. and pegmatitic veins.

2+ Lack of outcrop - suggests highly skattered or veined
rock.

It is suggested theretore that geophysical work be carried out
around the NW end of Lakssadel to try and locate any possible
pegmatites (the possibility of CuFeS, in the veins should aid
detection).

Econonies of Quartz and Marble Serfinset.

The stratigraphy is as shown on the Legend fox Map I. The Gilde~
skil Marble Group consists of marbles, mica sthists, calc-schists,
and quartzites (with subsequent remobilisation to give quartz
veining). The general giructure ie that of an Antiform (Sexfjord
intiform). Complex folding is found to the south around the closure
of this F3 fold. Similar complex relations are found near the
gchist inliexrs to the NW,

Uhe Quartz 1s present as two units (10 - 15 m thick), the presence
of thin mica bands, lineation and lateral extend highly suggest them
to be quartzites with a sedimentary origin. The guartz hag been
analysed at 98:7 - 99 % 5102 with low Fe, (S and P being very low)
Fe and mica (41 rich) are present as local impurities (easily avoided
when mining). The map produced by the NGU for the quartz is not
very correct, and their estimate of 90.000 tonnes is extremely low
{(min.,= 1,000,000 tonnes, possibly much more), Their drilling
programme was mnainly a waste oi money as they only measured the
thickness of the quartz in areas where this was kmown from geological
considerations.

If any future work is contemplated it would be betiter to explore
partially unexposed areas where the possibllity of laxrge Llat
gquartzites with little overburden is present. (Consult the local
Tguartstnaen - Arntsen, Serfinset). Areas of flat or steeply dipping
gquarts which has small overburden are:

1. Circular outsorop area SW of Nonshaugen.

2. At approx T4267/4552, where the odfercy WV of loushau,on provides
a large flat expense of quartz. Two similar quartzate baads are
found at Sund T74385/4586, where they dip at 30 - 40° to the east
(they aﬁe purer fhan those at Serfinget and could also be easily
removed).

The nmarble at Sorfinget contains disseminated pyrite, which is not
tolereble for imdusirial CaCoz, At 74281/456% a tremch in the
marbie shows sgchist wnderlying it at a depth of 2 = 5 m. Cther
geological evidence pointe to the fact that the mearbles arve of
Llimited thnickness and that complex folds would make the appearence
of schist at depth difficult to determine. This would glve problems
with any attempted large scale operation. The amount of glagial
drift overburden is alpo high in certain aieas, and it would appear
that the marbles are not economic,

A pure calclée morble is found at the top of the succession on
Hogsetdalen 74305/4548. This is 30 - 40 m thick and projects 100 m
%o the south belore schist overburden occours. However it thins
rapidly to the west and is of limited lateral extent. The other
marbles on this peninsular are similar to those at Serfinsed, and
are also therefcre uneconomic.

Phe other marbies that were examined in the Gildeskdl Group, at
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Inndyr and Sund showed high mica and pyrite content and complex
structure with schist, they too would appear therefore %c be uneconomic

"he mertles on Femns, Arnegen,and Sandhornegen were not examined.

psandhorngen - Sundsijord Area Mineralisation,

fhe general geology ol the area is clearly shewn in "Rutland and
ficholson 1565" QJIGS, The Meley, Sundsfjord, Alevik and Harefjell
group ail dip Broadly speaking to the east. Several prominent
G6lide zones arc pregent between the groups and the Sundsfjord
group containe geveral slide zones within it. MNinor folds and
grauitisation make the local geology complex in several places in
the east, altnough a more regular sequence and struciture ig found
to the west. All those zones of mineralisatiocn that were found
contalned pyrive and & little Cu or magnetite, only one point

ves thought to gield MoSp; (Skjellvik 74380/4655) and this was very
small in amount., Apart from the oecassional pyrite/Cu censeuntration
in $hin discontinuous marbles or schists 3 possibly extentious
Zonesg were founds -

(Time and weather made detailed research impossible - the following
arc gsuggestions ouly).

1. DMorsdal Lvartsnes = Sundsfjord Cu zone.
L marble with basic and granitic veining by pegmatites and
amphibolites (located in hornblendic schistsgin a zone
2 = 5 & thick containe several areas of mineraligetion -
Desseninated metaellic pyrite like crystals.
Sample XI =

This zone is possibly comtinuos to the Skjellvik area.

2. Bjernvik - Kjepstad - Suvikaksla Megnetite Zone,
A magnetite bearing vein (17 % analyeis for Fe) is found
in the cliffe at these places,; the logals report that it
is the same zone which is in agreement with the geology.

3. Asgotteletta - Kisfjell OCu Zone,
A pyrite/Cu ore zone g m - 1 m thick in marbles with pegma-
titic veining is found on the shoxre at Asgottsletta.

e A

IS gneiss - Harefjell group
75555§f marble + Cu

AAAAA

4 AbA Dark smphibolite

Cu is reported on Kisfjell in several loczlities; cne of which
we _were unable to locate. The dip here is to the west about
25° 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 exposures seen was very low apnd did not appear to be
of economic proportions.,

Mivnneafijellet.
Pb/%n reported at Mjennesfjellet (Bode - Fauske road).




A mineralized zone was found in the west face of Mjennesfjell

(seen as a brown stain in cliff from Mjennes). The hill and valley
are composed of sparagmitic rocks with many barren pegmatites
cutting the area. The dip was complex but to the north (ninor
Zolde 090/50 W). The ore wone was very poor in minerals (mo Pb

or Zn found - Cu present) and pinched or folded out tc the V.

It's extent to the ¥ is not lmown.

SLof OF KHSULES OF INVESTIGATION OF REGISTERED POINTS

(Point lio) (Name) (Position and Comments)
(1) Vigdel Cu in Qtz vein on shore (Ashestos vein also)
74325/4525
52} Skavoldalen Cu in marbles 74305/4603%
5 Skavold Cu reported om Skavoldknubben {(found in
Qtzites) 74294/4591
(2) Hegsetdalen Cu in Qtzite and as zone in marble
T4305/4545
E5; Temmervik Cu 74285/4565
6 Storvikneset, Cu in zones in marble (By sea) an’ in schist
Dal (road cutting) Pytite + Cu ? disseuinated
in marble T74323/4584
(7N Valle, Utmark (Jens Nilsen , Serfinset) Cu in sones in
schist and marble.
(8) Degro, Storvik (John Johsunesen) Pegmatite, possibly Cu.
Magnetite? in Granite.
(9) Juvik Xjele (By the road) MoSp 74262/4537
lingskavet
(10) Juvil Kjel-
lingskavet (By 0ld road cutting to miune) HoSg
74262/ 4241
(11a) Skjellvik iMOSZ approx &b 74380/46553 reported byi-
T4575/4666 {(Cu " " T4375/4646) Daniel Eilertsen Skjel-
+Alfred Clgen ivik
(113) Kammeren  (74364/4659) Cu at T4365/4665
Megnetite near top of hill (reporgegl)
4363/ 4644
(12) Kvarbtevilk 74335/4637 Cu mone runs from (43530/4642 to

the northwest in cliiff.
Morsdal and Sundsfjord occourences nossibly
the same zones (74292/4632)
(13a) Kjepstad 74390/4680 (Fe = 17 %)
Magnetite at Bjernvik  74381/4689
Kjepstad  74390/468C possibly
Juvikaksla 74402/4683 all same vein

(130) Asgottsletta74%55/4680 Cu zone by sea (possibly extends
un to)(74345/4694) occourences reported on Kis-
£iell).

Cu reported at 74355/4695 or T4375/4695%
(13c¢) Klikvik 74330/4620 Small Cu zone S——
Virdvik 74310/4625 Ou west side of harbouz T RpERS
(14.) Fornaken 74275/4563 MoS2 in Quartzite (mysitery mineral
- se¢ specimens)

(15) Kvittindvatn74215/4564 Pegmatites, Utz veins, Cu in veins

and marble.
16 Heljefjell T4257/4550 ¢
17 Jetstigen (Geitstien) 2
13 Bjornjota  74258/4553 MoSy in quartsite
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(19) EKatvatn near Galtskart Gruber : Same point? (mo exposure
at Katvatn).

20) Lysvaan 74225/4528 GQu in Peg in gneiss

21 . 74215/4560 MoSp in peg near contact.

22) Tendvatn 74281/4560 Cu desseminated in marble/schist

contact.
2233 Hellebergene  T4274/4560 ?
24) Djupdalen and (24B)Blodgvismyren (74275/4557) Open Cast

(ref.: Andreas Opsal).
a5 Kvanstifogsen

26 Iverrdalgelva, @verdalen 2

27} Storskarct 74235%/4540 (MoSz) and Cu

28) Hambogen (ref.; Andreas Opsal) 74273/454% (Cu+H032)

25} drniua T4261/4547

30) Langsieidta T4265/4550

31) Storhaugsietta (marshv100 m south of point (30)) 2 Mo result
32) Lillebalghaugen 7 (Point not known)

Other areas where we werce told of mineralisationt

as Vandet (Cu) 4765, 74468 i Taokh
B Middmsfj.(}?c) 472, T4435 20239 - III

Soncliusions.,

The main (MoSg) and (W) mineralisation is found in the border pegma-
tites ol the Bjeliatind Granite Gneiss. Geophysical investilgation
Gould be used To explore the unexposed area Otersirand - lTaksaadalv
vbere theexpected complexity would offer good chances fox pegmatites
and quartz veining with subsequent mineralisation.

The quartz at Sprlinset and Suné is considered to be of economic
broportions and purity, and easy to remove in part,

fhe wmarbles are nor consildered economic due to pyrite combumination
and structural dificulties with removal,

she Sundefjord — XKvartsnes ~ Morsdal gone and the Kisijjell = Asgote
gletta zone of the Semdhorneen area possibly worth & wmore detailed
investigation,



PLATE 12

\ ; 20 km G

{ L—
\
\
i
""',_
|iI
"". -\
g
\ r(jerrmgﬁjyf’
l|' r‘,llr
e T
o ANNDO
\\ - t\"%'- Jj’:iimry‘_}nriﬁ‘! Fo4
\ — = . £ r|— } fi ¥
\ e >~
\ o )
‘-‘—-'-!_.-—" lIJ[I,Z
Ve l/."I ).
- _—\ LANDEGODE /")
6"_-;: — 1 [‘ T

g i e = =5
\ L Yo ribs et ~ F'Je 5
! QSIS TVERRYSY § .
\ o S T AR ARy
\ Y #1504 =4 {'l:)"—n-* EJ:_._ P e e ra e
1|| /: '.-- . C"-f'r. _-3-'._ altf- == .‘ = - Y |
\ ‘S'.'/ O"I.‘"’ 1l:§f|__:_i__ ______ -—. Lol L
BLIKKSVAER L SN :
I'd :3_‘(1. % - 3 = _': =
\ -._"'3 g + ——- - = -
\ SE :
1‘ i
. . [
| SANDHORNOY!! Z,u T
\ G A3
N. ARNOY o ) -'E.
p

=

(II‘: ; ..-_. |
s ARN&I’% é]\‘l/\z«. ::;:f

- =3 G Ideskal
FUGLO (*‘{;\J \f

]

§

(P

L ~s
Tl il wi, o~

A : :
S S 16" 24 25

QD Yt
MR S — %?}.W\j,g.
A Sexumvatnt | g?‘,. SW o
é‘r‘:}:f .._E .L.]_l'_:-_ d{ QJ j .r-.1|I ; i,'

% [ o [ o N oL A . R o i :

7 =TT * e
-— A LS " ‘_‘j_'_%_

- S Fellvatn T
e Fedlvalal g Pk ¥
S  rstavarn

T et
T e

R U C

el
)7 e W Harefjell Group
%L \SVARTISEN > v

“ e 2w == sundsfjord Group and
o — — Gjetertfiell Group

-+

- | Palbrakken & Alsvik Groups

Vegda! and Bodo Groups

L',;:. Marble Groups Sokumtjeli etc.
-~ Venset Group

Meloy Vaagen & Saurvatn Groups
- ... Rocks of Sparagmitic character

Jo & 4 + + 4+ + 4+ +

AT . S N oE In the Meioy & Vaggen Groups
\ Ny = E/f—;’f NPT 2071 R \‘\‘\:\_ i -+ |Busement granitic gneisses etc
Ly o b I WSS SONRY L flce ABC Lines of sections
|J, \‘_‘- v il ‘l .3 4 ) . R - -3 l.P { ! 2 5 = FI’G. x\r i

Kibband & Nicholsen



. |
i i l|
| - a
. I |
1l | .;:
I
V -
= : 1
il — - - | | |
: | | .
i i | | | =
| : | |
L | |
= |
i I8
|
B ~ B
P I| A~
: .
I
L |
i 1 {
o ]
Fd
L Rt
I
1
|
|
| .

" ¥ o T d
gl !*‘I! '.l _"I'.J T

. LE&END To  naP T

L ._____—.-,___-_-————_‘

s

. G - ‘s_;:r.‘f--.-.ww-- '

Sg_'-‘_e%.‘oy\ - '1'. - H.!:, },J‘-",“?-

— — ——

Gray  Sity  Scht (sparagmt ARUELE
+ WNaashawgea Sparagmite
Colcargens  Puditic st ol R g o
RS S e
. e | ) o el T
ey N . Pulde . wl=2 D
1--' Cle Palites bi-é gt - 9 '
g =} Eﬁﬂl'rrl s q99 $¢
= 15 18is2 Paly P“'& {"‘Aﬂh}: —e 5 (RIS q99-25 i
Amphbotie 1023 S‘ZN.:; pa— D! skt 't@""“"') 1913% [GILDESKAL
Horkle 0= 2 . - Quartaite o qqq..z_.*‘ | &ROLLP
! e, B s ] | &nm%-ﬂ_n_ge-:_W' - 499-3 '
> Groaihie [T | Calenrents “Secdstuns’ 99925
Amphibaithe Ga2iss Goaerss — 5| Guartr A.M_m;h\; ..'.rq"ﬂ'zzu |
| F=Ts © TR DA A |

wse Net Seaa

RELATions  OBSCUR E

Livl—‘#,ﬁ_-l"d-%y. Bu‘{'.h (z,‘.'q,‘.‘s ‘s:_- :
: ‘ 2t :

Tmparae Macble
Anperl.(l’lg- fen o5

r.

— o — —_—

— — —_——— e ——
|
-

5
£ - , ' ] | ‘N
O Soathara  and  Northera . Saccessions Sa/\.ra.'ftal I.F_'Far L L.,_k;;_-_._...,,_d.,_] Shde
(3]

I n 1 k
Fastara Sty Sehsl Suceassions Seperated  From ,g)'l.l_l-i_ij,‘.f“f{:_&tiﬁ}_; and -

_.':_:I:‘cta‘l‘l‘.i.k!r( (zl:'!"_-r =ty l:yf'!‘&- Slde - -

o

2y Sl

%

B 14

e — i —

#
—

&
e

g

*- IS5 =A%



: cTREME LeLt Y . r N
. GILLES KA R : _ " ¢ 5 6¢ . e B MR
5 1 50 51 52 33 e 53 &c 5t _ 53 S oot b A S b')( ; . [ i ( SEREIEL! ‘ ,"m S -].
7 . ' fom e b - e I | | L ‘ ‘ G ges o X .
= ’ | @) 3 L A\ | SUNDSFIoRD (L] A—aam Ty
|‘ } ‘ . . b "t
4 - f ‘ ',_: I ] (' A A 8 | G RO P \. L ,\ \‘\’_“_‘kf-.\[\ stad {Fll"‘j"“l*‘-)
/‘\ }b “' {f (‘ . !' ;' I: Q ‘i— l: \ ) ’\nk « o \'. ,\.r‘t 1-“/
214 A VL! Lﬁ‘ j L{' e’ : :*. wakr z | \ Sand 49 ea Dan L -.;:_
.-—-/_/ \iyj (,’\ : ': - = : y \ r‘,)/ b’ ?\- : (R ,.-/
~ ' A | e o ST
! | 4 — e | — i ) lﬂln
7 | Cﬂ\) i = 1 NCT TR A ‘ }w (Sketlwk) %Jd""kfwkm_ﬁ e k?
R o R T oy s ‘ Wiy @\J * AR \ ! I 77 s T om /, [
. ) = ) i \
j ! i ;j /,-j? \ : F'; \ :M / '-l\J / " 'E°//
} i f“‘/ \‘) M O‘ .'\\ \ " { Q"} af rg;;;
| =/ ; | i . ] 5 N / o~ 4.7 e b
¢ 3 L ' % [ Mer 8 p* / L
i 4 l/ 8) i f b5 }I : (C;{ sdaf)} e JIS S d ff <; &;3 ’
| - e N R : , 4 3
‘II / ! f) Fanf‘- c. B f ; -ﬂﬂ- {“/ ' ‘ I&%‘}'K)l bn{i-f_(%(_ﬂ:\."j\_e-:ﬂ Ay ] - ‘“3 - — - 2 L
72— | BB =1 - “'{[ﬂ = /"‘ FE N1 ;’{‘ l\, F n...:‘kl.. ‘. ﬁ J i j ’ ! \ IAn ’/ : .":/ zo{ [(‘:]
F f" {," 4 S £® ‘-{_ ‘, Q)Q c‘/"‘-‘
L” '3 / (4: I i l "‘\1\ ¥ ‘(‘ > g e
L ! ) ; / ' 2 " j f
- i _,f _-\ \\‘ | ’_,...l\‘ \ | {:) - {//( / klj{—}
‘43 y ‘ " Y ! A k ' / “’/ :
1 L ‘ P LS Vi . 2 ") L
J \ MR o (o eiey | T
- N Ll - —-,--/—- Pl iy ! & \ .*:(c..,\ ; (zRouP ‘ ’
O3 SRR + | = > | “"k K
/ ’4 - i EANY Y. / ‘f, i of
\'::; ‘ L " b :.Q / / I
8 o slikvk T T it # 2
‘ i A w! 1L G Py
N | e . - S ) P
3> : ; (Aiw l\ : - /ﬁ *
i l | T /
! ' . ; | ™ e -4
. B | @ad? | i ——] S R s 7
ey T HELEY e |
' ’ y
| Ve = ' : .
180\ =3 A " N /
i | LDy & o
i i uj ¥ "l.",;:,'
{ | A
. ! (r"' Hc:q‘J Setdak: ; HAREFYELL |
\‘—‘“J"‘A- — "L"\— : Q;"gf _&EQ_H(P_ e = == e el
o] - s
. P | s
} ! / -y
i | s aten
i & / A, { @ 5 kavelddaien (G)
21 i | ""’ 3 -”\’\‘ | -f' S r ‘."'T‘\
- | @ N
o S N, - ' '
/" | B P L \ 4
! g \ R L { - - \\-—,7‘;_*-“"" ‘]’""\/'\J —
- . A . L AL WAL
o il = \ @ / < ’111 I : \\
A /r J ! @IL-\. () \ L o 1'\ ,J
¥ i | Mo :
/ 2 | 1 @iy | N
274 4 s-’ f“. E;-?m(m 4 J¥? : P
X" Lanag: .\ P l | .\* \ y ‘
ﬂ,x»(-..h-"‘i‘n- //J;'"' ) (?\sgb . o,.‘t‘(?._) L_ - o= | __Lg (—':‘ i . i ————— _— = - 3 Y s - /:f: ] "
— ———— 0 3 : serwystale | Y | - 7
26 o Dt_'gm I / . . : . . B‘)’"t}" “-CH ) | fr! | | ‘( (== i
: | s ralia. Ml y{idl-*("b , f '| /
| i | Al | i
| | L Laksaadasv* | .' DY | |
169 A ! /-—-- ! )| &ﬂl : 7 F '
g ~ 1 7\ l
I b "‘("-\ (&ltshu) ? ; {’ F - L [ 1
| ! . — - ———t i ‘ | b |
'{‘"] =N *. | ﬁ\ : l 3= R }
I 7% "th"l{‘ J | | g ; . M\. i
Ho » k * ‘ '
i | ‘zmlld'i%nd e @ hitamt “ ¢ . | @i I \
[ | [ . Tﬂ.ﬁ-rolnibﬁl‘% ? b iy i i [ l
| [ | g@mullblh\) ! : i t s
£ | | v | f J S :‘\\ o' 8 ' = |
]' i | i | i b , =
= = * ' AL . 1 e .
B L P — o ! | | =] 4 |
5 I & & | ~ ' /’
| i WSy | - |
| // L b \L]&;‘.) ! |I ! / . - | |
Z! l /‘ﬁ \ { I ] | |
= E | i | i \
x i_ _‘__1 /,/ l ‘i B .y R [ L AIRSTA DD_AL o —
T T 3 (,_L,l.u[p)cfkb 1228~ V
4L - l‘kle‘? ‘(lPlQp H rl-ll‘{‘u 4+ seml ’...J.ﬁ. Setugts +,~ul+u
- L §0 ped [PRawy  From  aMs  Mars ] LA - ARl ¥ i
Sca.ll- lea ik Lo ! y g r ! e o
e FX B
19 12 -1 S‘QJ‘F vd (peeap s &-‘.‘.h Ak §ilighpid  Gmacgs . I
w8 -1v MAP T 4 3 (pl.{... ‘\....u:i.. Sehte ¢ aarbles’’
Ah““ G"" % “*‘3"\“' mice posr Mfdﬂn’. sedae)
G)"’"{jl-“ (g!-‘-p ! Gaugper 3 wee.  herableadie [TVTAN
M H“Fﬁ‘.ﬂ (&"GP ] - o -
' TION POINTS H. Mason,

REL&l:} I'ERED



