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II.

Report

on Geological Field Work around Bolan and Nasa

INTRODUCTION. Lying between the "Basement Granite" in the Nasa region
and the Cambro-Silurin to the south are a group of schists and gneisses
attribuded to the spragmite.

Within this group are two zones of economic interest, one containing
bodies of pure crystalline guartz, and the other rocks rich in kyanite.
These two zones were examined, mapped, and their relationships to the
surrounding rocks elucidates as far as possible.

Samples were collected representing the lithologies present.

STRATIGRAPHY. The following, lithological units were distinguished,
structurally lowest first:

A: "The Basement Gpranite". This is a coarsely crystalline rock of

granitic apperance, containing some guartz, much biotite, and much

pink and green felspar. Adjacent to the quartz zone, a strong foliation
is developed, and the rock becomes a coarse augen gneiss.

Sample N 3.

Bgs "The Quartz Zone". This zone is very varied in composition and
thickness, but almost invariably includes graphite schist (sample nr.2).
Also present may be biotite schist (sample N.23), often with accessory
pyrite or calcite, green mica schists (particularly in the west, where
the zone is very thick), muscovite psammites, showing flow folds
isoclinal white banded quartzites, and locally, bodies of crystalline
quartz. Around Nasa, there a local bodies of pyrrhotite-pyrite rock,
underlying the quartz, locally with sphalerite and galena in small
quantities (Samples N.21, H.24, N.15).

The development of the quartz does not seem to be related to tectonism
or to be in any way predictable, but it is usually associated with the
massive quartzites.

The rocks typically show violent folding and contortion and the
thickness varies from zero to over 50 m. Locally, the unit appears
to the repeated, a lower band of quartz and gquartzities being found
within the augen gneiss below the main quartz-graphite schist zone.
This occurs in. the east, towards the summit of Nasa, and in the west
where the zone crosses Bolnabecken. The phenomenon may be simple
thrusting, but is more probably, a complex result of the high degree
of tectonism.

C: "The Irregular Gneiss". Above the Quartz Zone a unit of coarse
gneiss is found, of very varied apperance. It is frequently an
augengneiss indistinguishable from that below the quartz,and locally
it is a granitic rock similar to the unfoliated "Basement" (Zone A).
Other facies seen include: moderate graines biotite felspar gneiss
(Semple N 7), gneiss with square 1 - 2 cms felspar porphyroblasts, and
the "irregular gneiss" facies. The latter is a comrse imfoliated
rock, the grains of which are highly irregular in shape, giving the
rock a brecciated appearance. (Sample N 4).




The overall composition is similar to that of the "Basement", and
west of Randalselven, where the gaurtz zone is locally absent, and
is structurally independent of the spragmite, this unit must be
mapped with the Basement.

West of Nasa, around Bolnabecken, and near the crest of Raufjellet,
this unit includes bodies of amphibotite. These may be very thick,
and the schistosity and lithological units are folded around them.
(See Section 7, loc 31 in Field Notes, and Sample N. 27).

The "Irregular Gneiss" is usually internally folded, and it can only
be said to be over 50 m thick.

UNIT « D. Between the "Irregular Gneiss" and the Alumina Zone is
a group of gneisses and schists of varied composition. The fine

to moderate grainsize, absence of augen-texture, and the presence
of green mica distinguishes these rocks from the irregular gneiss.
Accessories include calcite and magnetite, the latiter often in some
guantity (Smaple N.20). A band of psammites, banded gquarizities
and graphite schists is locally developed at the base of the unit.

Strong, often isoclinal, folding is typical of the more competent raks,
the pelitic units showing microfolding. The zone is probably not
more than 30 m thick at maximum development.

E: "The Alumina Zone" includes many rocks types: fineZrained
quartzites and psammites, quartz-muscovite and quartz-green mica
schists, and kyanite rocks. All are rich in silica and alumina. The
unit varies in thickness from 0 to 50 m approximately, and is liable
to be very strongly conterted, the peletic rocks developing a
secondary schistsity. The occurrence of the various lithologies
within the zone is also higly variable. In character with this,

the kyanite rock develops only locally, a detailed description of the
outcrops is presented in section IV of this report.

The unit carries several interesting accesseries.s. Pyrite is common,
and occurs as a major constituent in some of the schists, causing
them to weather orange. Tourmaline has been found, and lazulite and
pyrophyllite are present in the kyanite rocks.

F: "The Normal Sparagmite" is a somewhat monotonous group of
psammites and semipelitte schists, with an average composition of

an arkose. Biotite, muscovite and a green mica are commonly present,
and accessories include an orange garnet, calcite, fluorspar (Sample
N. 8), magnetite (Sample N.22), haematite, and occasionally galena.
Pyrite is locally so gbiundant that distinct rusty zones are formed
(Localities 47 and N. 18. Samples). Bands of Qtz-felspar bondins
also occur, containing magnetite (Samples N. 16 and N. 18).

West of Randalselven the sparagmite overlying the alumina zone
includes gneisses, often similar. To those of Unit D. Magnetite
is common, and augen and pdrphyroblastic textures are sometime
developed (Sample N.19).

The thickness of rock between the Alumina Zone and the Cambro-Silurian
is probably in excess of 1 000 m in Randalselven.




III Detailed Description of the QUARTZ ZONE.

The zone is described from the east: Nasa: FRom the Swedish border

to loc. (39) on the south side of the summit of Nasa (167.741), the
crystalline quartz forms a continuous ridge. No mapping was done east
of loc. (39).

Loc. (39): Width of outcrop: » 100 m
Estimated thickness: ~ 20 m
Dip, south side: 40° S

north side: shallow but variable.
The quartz is pure, but contains occasional schist bands.

A little west, around loc. (36), the shallow variable dip is parallel

to the hillside, and the quartz zone runs up towards the summit of

Nasa. There are a number of quartz bands, from 0 to 5 m thick, but

they are much mixed with schist. The large outcrop area contains little
valuable quartz.

See notes for loc. (36, and (39), and structural section No 6.

Within the area mapped, the estimated outcrop area of uncontaminated
quartz is about 100 000 sq. m. (Nasa).

Main Body. West from loc. (36), the quartz zone is repeated, (loc 25 a),
but contains little crystalline quartz for 800 m. At loc. (25), a
large outcrop of buckled, pure guartz appears, of unknow thickness.

Loc. (25): Outerop Dimensions: NE-SW: ~300 m
_ NW-Se: ~150 m
Dip, SW side: z- 50

NE side: ~ 30° SW

West from loc. (25), the quartz is continuously exposed in a prominent
ridge.
Loc. (24), (16), (N.15):

Length: 100 m

Widths av. 60 m (locally 100 m)

Estimated thickness ~'300m

Dip: av. 507 SW

Estimated area of outcrop of Main Body:
100 000 sq m

Quartz Stream. 100 m west of the end of the Main Body , at the top of
"Quartz Stream", is a poorly exposed body of quartz. (See loc. 101).
Further down, in the stream, are a number of smaller bodies (1oc. 8,

9 and 10).

Loc. (10). Length 500 m
Width av. 100m
Dip ~ 40~ SW

Loc (8) and (9).
Total summated length 120 m
Width av. 5m
Thickness av. 3°m
Dip av. 40 BW



Estimated area of outcrop. Quartz Stream: 5 000 sqg.m.

Bolnajavre Ridge. The quartz zone is not traceable for 1 km across
Randalselven, but reappears in a direct line westwards at loc. (N.23).
From there it widens considerably, farming a large, buckled near
horizontal and very irregular outcrop on the ridge. The only
significant outerop of crystalline quartz is near loc. (N.24). See
sketch map, p.32 of notes, and Sample N.24. Map reference

(109,771).

Loc. (N.24): Outcrop Dimensions: N-S: 100 m
E-W: 50 m
Dip, Thickness and structure not discernible.

The gquartz zone continuous approximately 500 m S.W. from loc. (N.21),
then disappears.

Bolnabecken. 500 m further S.W. a thick zone of graphite schist and
quartzite appears, and continnes three kilometres to the west,
across Bolnabecken to Raufjellet. The zone there swings right
round, and outcrops over a large area extending 2 kms N.W. to
Raufleldelven. No significant quantities of crystalline guartz

were found.

Rauf jellelven. Where the zone meets this siream a substantial

body of quartz occurs. Much of this outcrop is

and mixed with ore and schist: the quality is not as high as it is
east of Bolna. However, a considerable body of quartz is present.

Loc. (57): (a): Length (SW-NE): 200 m
Widths 50 m
Thickness: 5m
Dip: Shallow N.W.

This body is continuous east with:

b)s Length: 300 m
Widths av. 10 m
Theckness: 5m
Dips 30° WM

The quartz zone continnes east up the hill, the next quartz body being

c)s Lengths: 250 m
Width: av. 50 m
Thickness: . ~5m
Dip: ' variable N

After an exposure gap, another body outcrops:

d):s Length: 200 m
Width: av. 2 m
Dip: steep N

The zone cannot be traced further,

Raufjeldelven, outcrop area: 26 000 sqg.m.



IV Detailed Description of the ALUMINA ZONE.

The zone will be described from the east:

Nasa. The alumina zone, containing hard quartzites and psammites,
forms a prominent ridge south of Nasa. However. no kyanite rock was
found, only occasional crystals being seen (loc 29).

The zone can be traced downhill to loc (37), (140,743), from there
to loc (13) there is semi-continuous exposure of kyanite rock. Blue,
white and grey verieties are present, all containing much kyanite
and some containing gqtz, muscovite, or pyrite. The band is strongly
folded, dips are frequently near vertical, and there may be more
than one band of kyanite rock distributed gmongst gtz-musc. schists,
etec.

Loc_13: Length: ~ 400 m in 650 m ground

Width: 1 m in the east, 15 m in the west
av., v8 m
Outcrop Area: 3 000 sq.m.

Hill (884 m). The zone can be traced down the north side of the
knoll (summit 884 m). Outcrop of kyanite rock is rare, but both
pure kyanite rock and blue gtz-musc schist (Sample N 5) are present.
See sketch Map, p.21 of notes, and loc. (41).

Loc. 41: Thickness of band: 10 = 50 cms.
OQutcrop area: <20 sq.-m.
Folding is intense.

Radio Hut. In this vicinity the kyanite forms a group of outcrops,
whose scattered disposition and internal contortion suggest violent
folding. Dips are frequently near vertical. ©See sketch map, p 9.
of Notes, and loc. (20).

Loc. (20): Outcrop area summated: approx. 400 sqg.m.

Bolnajavre Ridge. The alumina zone is not definitely traceable for
2 kms across Randalselven. On the rest of Bolnajavre ridge howeveyw,
the zone is thin (<% 10 m) but distinct. Occasional outcrops of
kyanite rock were seen.

Loc (53): Outcrop area: 0.2 sq.m.

Loc (51): Outcrop area: 2.5 sq.m.

Loc. N.25: Thickness: 2 cms.
Length: 3 m

Bolnabecken. The alumina zone (20 m wide) can be traced 500 m west
from the stream (at N 25) to loc. (N.26). Here there is a
substantical body of massive, grey, qtz-kyanite-musc.-pyrite rock,
fairly rich in kyanite.

Loc. N. 26. Length (E-W): AMN120 m
Thickness: av. 13 m
Dip.: 20° S.E.

From here the alumina zone can be traced a further 300 m before it
is obscured by drift.



Raufjellet 1. 1 km west of (N 26), at the bottom og a ridge running
up towards Raufjellet, is a body of kyanite rock. (Lock 58). The
band is locally 1 m thick, but it is strongly folded with other schist
types, and it is difficult to estimate the quantity of kyanite rock
present.

Loc 58. Area of outcrop, approx 3 000 sg.m.

Raufjellet 2. Towards the top of the ridge, ~800 m west of loc (58),
the alumina zone outcrops over a large area, being broadly folded with
the clips nearly parallel to the hillside. In the southerly limb a
broad syncline, plunging S.E.:

Loc (56),a: Length (NW-SE): 200 m
Widths: 15 - 30 m
Thickness, estimated: 12 m
Dip, at N.W. end 50° N.BE.
at S.E. end shallow, buckled
§b}= Length: 100 m
Width: av. 3m

Note on the STRUCTURE.

It would appear that the alumina zone and the sparagmite do not follow
the gquartz zone round to Raufjellelven. I.e: the anticline effecting
the quartz does not affect the units above. It may be that the latter
outcrop north outside the area mapped, but gneiss outcrops above the
quartz zone for a least 1 km to the north of loc (54).

Thus it is possible that the alumina zone is part of the sparagmite,
whereas the Irregilar Gneiss and the Quartz zone arw integral parts
of the Basement. The apparent parallrlism of the zones in the Nasa
region may be a result og the Tectionism.

If any discordance is present, it is probably at the base of zone D.

J. P. Platt

15. august 1969.



LIST OF SAMPLES

N 1: Moderate-grained bi-musc. S.p.s.

N* 2: Graphite schist

N 3: Basement Granite

N 4: Irregular Coarse-grained gneiss

N 5: Blue gtz-musc. schist. From loe. (41)

N 6: Musc. S.p.Ss.

N T7: Flaggy moderate-grained bi-felspar gneiss

N 8: PFine-grained bi-musc. s.p.s. with fluorspar

N 9: Fine-moderate grained bi-musc. s.p.s. with accessories

N 10: Orange-weathering fine-grained bi. psammite

N 11: Flaggy white-weathering fine-grained bi. psammite

N 12: Massive white-weathering fine-moderate grained bi.psammite

N 13: Green-mica pelitic schist

N 14: Biotite-felspar pelitic schist

N 15: Pyrrhotite

N 16: Three samples: ECrystalline Quartz + Mica + ore x 2

Green-mica Bchist + Pyrite
N 17: Coarse grained bi. felspar schist
N 18: Three samples:(Qtz-musc.-pyrite schist, orange weathering x 2
Crystalline quartz + felspar + mica + ore

N 19: Augen-gneiss with large felspar

N 20: Massive microfolded green-mica-biotote-felspar gneiss with
magnetite

N 21: Quartzite

N 22: Bi-psammite with garnet and magnetite

N 2%3: Biotite schist + pyrite

N 24: Quartz

N 25: Oringe-weathering qtz-musc-pyrite schist x 3

N 26: Qtz-musc-kyanite-pyrite rock

N 27: Amphibolite



QMR ITOm T el N
STRUCTURAL SECTIONS

iy . ~ +ha M e = ATl 13 4
Urown across the Quartz and Alunina =zones

arouna hNasa.

1@ sections are not
more than was observed

igned to indicate
n the ground,



REPORT

on Geological Field VWork in the Region around
HASA and BOLNA
July and August 1969
John Paul Platt



II
II1

Introduction

Stratigraphy
Detailed Descriptiom of

Detailed Description of
Note on the Structure

qtz =
BUSC.=
bil-

the Quartz Zone
the Alumina Zone

metres
Horth ;
Seuth ) etc

quariz
mugcovite
biotite

-

O P N -
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II.

Report

on Geological Field Work around Bolan and Nasa

INTRODUCTION. Lying between the "Basement Granite™ in the Nasa region
and the Cambro-Silurin to the south are a group of schists and gneisses
attribuded to the spyragmite.

Within this group are two sones of ecomomic interest, one containing
bodies of pure crystalline gquartz, and the other rocks rich in kyanite.
These two zones were examined, mapped; and their relatiomships to the
surrounding rocks elucidates as far as possible.

Samples were collected representing the lithologies present,

STRATIGRAPHY, The following, lithological units wvere distinguished,
structurally lowest first:

Wﬁh This is a coarsely crystalline rock of
tic apperance, containing some quarts, much biotite, and much
pink and green felspar. Adjacent to the gquartz some, a strong foliation

is develoncd, and the rock becomes a coarse augen gneiss.
Sample K 3.

", This zone is very varied in composition and
L%tnom.s. t -I Lt invariably includes granhite schist (sample nr.2).
Also present may be biotite schist (sample ¥.23), often with accessory
pyrite or calcite, green mica schiste (partiocularly in the west, where
the zome is very thick), muscovite psammites, showing flow folds
isoclinal white banded quartzites, snd locally, bodies of crystalline
quarts, Around Nasa, there a local bodies of pyrrhotite-pyrite rock,
underlying the quarts, locally wvith sphalerite ‘and galena in small
quantities ('-’1.' H.21, N.24, lo‘,)o

The development of the quarts does not seem to be related to tectonism
or to be in any vay predictable, dut it is ugually associated with the
nassive gquartszites.

The rocks typically shov violent folding and contortion and the
thickness varies from sexro to over 50 m. Locally, the unit appears
to the repeated, a lower band of quarts and quartsities being found
within the augen gneiss below the main quarts-graphite schist sone.
This occours in the east, towards the summit of Nasa, and in the west
vhere the sone crosses Bolnabecken. The phenomenon may be simple
thrusting, but is more probably, a complex result of the high degree
of tectenism,

QW. Above the Quarts Zome a unit of coarse
gneiss is y of very varied apperance. It ia frequeatly an
augengneiss indistinguishable from that below the quarts,and locally
it is a greanitic vock similar to the unfoliated "Basement" (Zone A).
Other facies seen include: moderate graines biotite felspar gneiss
(Sample ¥ 7), gneiss with square 1 -« 2 cms felspar porphyroblasts, and
the "irregular gneiss" facies. The latter is a comrse imfoliated
rock, the grains of which are highly irregular in shape, giving the
rock & brecciated appearance. (Sample N 4).



The overall composition is similar to that of the "Basement", and
wvest of Randalselven, where the gaurtz some is locally absent, and
is structurally independent of the spragmite, this unit must be
mapped with the Basement.

West of Nasa, around Bolnabecken, and near the crest of Raufjellet,
this unit includes bodies of amphibotite. These may be very thick,
and the schistosity and lithological units are folded around them.

(See Section 7, loc 31 in Field Notes, and Sample N. 27).

The "Irregular Gneiss" is usually internally folded, and it can only
be said to be over 50 m thick.

USIT D. Between the "Irregular Gmeiss" and the Alumina Zone is
a group of gneisses and schists of varied composition. The fine

to moderate grainsize, absence of augen-texture, and the presence
of green mica distinguishes these rocks from the irregular gneiss.
Accessories inoclude calcite and magnetite, the latter often in some
qantity (Smaple N.20)., A band of psammites, banded quarizities
and graphite schists is locally developed at the base of the unit.

Strong, often isoclinal, folding is typical of the more competent raks,
the pelitic units showing microfolding. The zone is probably not
more than 30 m thick at maximum development.

Ei "The Alumina Zone" includes many pocks types: fineBrained
quartzites and psammites, quartsz-muscovite and quartz-green mica
schists, and kyanite rocks, All are rich in silica and alumina. The
unit varies in thickness from 0 to 50 m approximately, and is liable
to be very strongly conterted, the peletic rocks developing a
secondary schistsity. The occurrence of the various lithologies
within the zonme is also higly variable. In character with this,

the kyasnite rock develops only locally, a detailed description of the
outerops is presented in section IV of this report.

The unit carvies several interesting accesseries.s. Pyrite is common,
and occurs as & major constituent in some of the schists, causing
them to weather orange. Tourmaline has beea found, and lazulite and
pyrophyllite are present in the kyanite rocks.

W is a somewvhat monotonous group of
ps tes and semipelitte schists, with an average composition of
an arkose. Biotite, muscovite and a green mica are commonly sent,

and accessories include an orange garmet, calcite, fluorspar (Sample
N. 8), magnetite (Sample N.22), haematite, and occasionally galena.
Pyrite is locally so -abundant that distinet rusty somes are formed
(Localities 47 and N. 18. Bmluz. Bands of Qbz-felspar bondins
also ocour, containing magnetite (Samples N. 16 and N. 18).

Vest of Randalselven the sparagmite overlying the alumina sone
includes gneisses, often similar. To those of Unit D. Magnetite
is common, and augen and parphyroblastic textures are sometime
developed (Sample N.19).

The thickness of rock between the Alumina Zone and the Cambro-Silurian
is probably in excess of 1 000 m in Randalselven.



III Detailed Description of the QUARTZ ZONE.

The zone is descwibed from the east: Nasa: FRom the Swedish border
o loc. (39) on the south side of the summit of Nasa (167.741), the
oryltalltne)quartl forms a continuous ridge. No mapping was done east
of loec. (39).

Loc, ‘12}; Width of outcrop: >100 m
Estimated thickness: ~ 20 m
Dip, south side: 40° 8

north side: shallow but variable,
The quartz is pure, but contains occasional schist bands.

A little west, around loc. (36), the shallow variable dip is parallel

to the hillside, and the quartz zone runs up towards the summit of

Nasas. There are a number of quartz bands, from 0 to 5 m thick, but
they are much mixed with schist. The large outcrop area contains little
valuable quartsz.

See notes for loc. (36, and (39), end structural section No 6.

Within the area mapped, the estimated outcrop area of uncontaminated
quartz is about 100 000 sq. m. (Nasa).

Bo West from loc. (36), the quartz some is repeated, (loc 25 a),

but contains little crystalline quartsz for 800 m. At loc. (25), a
large outcrop of buckled, pure quartz appears, of unknow thickness.

Loc. (22}; Qutorop Dimensions: NE-SW: ~ 300 m

NW-SE: ~150 m
Dip, SV side: < B
NE side: ~ 30" BW
West from loc. (25), the quartz is continuously exposed in a prominent
ridge.
Loc, (2 6
Length: 100 m
Widths ave 60 m (locally 100 m)
Estimated thickness N}OOm
Dips av. 50" SW
Estimated area of outerop of Main Body:
100 000 sq m
tz Stre 100 m west of the end of the Main Body: at the top of

"Quartz Stream", is a poorly exposed body of quartz. (See loc. 101).
Further down, in the stream, are a number of gmaller bodies (loec. 8,

9 and 10).

Loc, (10). Length 500 m
Vidth av. 10°n
Dip ~40° BW

Loc (8 d s
Total summated length 120 m
Vidth av. 5m
Thickness ave 5°n
Dip av. 40° SW



Estimated srea of outerop. Quarts Stream: 5 000 sq.m.

The quarts szone is not traceable for 1 km across
ven, but reappears in a direct line westwards at loc. (N.23).
From there it widens considerably, farming a large, buckled near
horizontal and very irregular outcrop on the ridge. The
significant outerep of crystalline quarts is near loc. (N.24). See
zk;;o? l;'. P32 of notes, and Samples H.24. Hap reference
109,771).

Loc. (ii.24)s Outorop Dimemsions: N-85: 100 m
-V 0 n
Dip, Thickness and structure not discermible.

The quarts some coniinuous gpproximately 500 m S.W. from loc. (x.21),
then disappears.

Bolmgbecken. 500 m further S,W. a thick some of graphite schist and
quartzite appears, and continnes three kilometres to the west,

across Bolmabecken to Raufjellet., The sone there swings right

round, and outorops over a large avea extending 2 kms N.VW. to
Reufeldelven. No significant quantities of crystalline quartz

were found.

Where the zone meets this stream a substantial
body of quarts occurs. iHuch of this outorop is
and mized with ore and sohist: the quality is not as high as it is
east of Bolna. However, a considerable body of quartz is present.

Loe. (57): (a)1 Length (SW-NE): 200 m
Widths 50 m
Thickness: Sa
Dips Shallow N.V,
This body is continucus east with:
(o) Lengthi 300 m
Widths ave 1=
Theckness! 5.:
Dip: 307 WM
The quarts zone continnes east up the hill, the next quartsz bedy being
(c)s Lengtht 250 m
Width: ave S50 m
Thickness: “5n
Dip: variable N

After an exposure gap, another body outorops:

(d)s Lengtht 200 m
Widths av, 2n
Dip: steep H

The zone camnot be traced furthex,

Raufjeldslven, ocuterep avea: 26 000 sq.m.



IV Detailed Description of the ALUMINA ZONE,

The sone will be described from the east:

Hgsa. The alumina sone, containing hard quartsites and psammites,
forms a prominent ridge south of Nasa. However. mo kyanite rock was
found, only occasiomal erystals being seen (loc 29).

The sone can be traced downhill to loc (37), (140,743), from there
to loc (13) there is semi-continucus exposure of kyanite vock. Zlue,
vhite and grey varieties are present, all containing much kyanite
and some containing qts, muscovite, or pyrite. The band is strongly
folded, dips are frequently near vertical, and there may be more
than one band of kyanite rock distributed amongst qtzemuso, schists,

eto.
Loc 1331 Length: 400 m in 650 m ground
Width: im :n the east, 15 m in the wvest
av. m
Outcrop Areas 3 000 sq.m.

The szone can be traced down the morth side of the
kno sumnit 884 m). Outorop of kyanite rock is rare, but both
pure kyanite rock and blue gtz-musc schist (Sample N 55 are present.
See sketch Map, p.21 of notes, and loc. (41).

Loec. 41: Thickness of band: 10 « 50 cms.
Outerop areat < 20 BQ.~m.
Folding is intense,

In this vicinity the kyanite forms a group of outcrops,
se scattered disposition and internal contortion suggest violent
folding., Dips are uently near vertical. BSee sketch map, p 9.
of Notes, and loe. (20).

Loc. (20): Outcrop area summated: approx. 400 sq.m.
%&o alunina sone is not definitely traceable for
2 kms across selven. On the rest of Bolnajavre ridge howevey,
the sone is thin ( 10 m) but distinet., Occasional outerops of
kpanite rock were seen.

Loec (53): Outerop sreat 0.2 sg.m.

Loe (51): Outcrop areas 2,5 sq.m,

Loc, N.251 Thickness: 2 oms.
Lengths 5m

M%n‘ The alumina sone ( 20 m wide) can be traced 500 m west
from strean (at N 25) to loc., (N.26). Here there is a
substantical body of massive, grey, qtsz-kyanite-musc.-pyrite rock,
fairly rich in kyanite.

Loc. N. 26, Length (E-W): 120 m
Thickness: av. 14 =
ni.).l 200 8.E.

From here the alumins sone can be traced a further 300 m before it
is obsured by drift.



v.

%1 kn west of (N 26), at the bottom og & rl.dco running
up tow jellet, is a body of kyanite rock. z Lock 58). The
band is locally 1 m thick, but it is strongly folded with other schist
types, and it is difficult to estimate the quantity of kyanite rock

present.

Moo 58, Area of outorop, approx 3 000 sq.m.

Tovards the top of the ridge, - 800 m west of loc (58),
gone outcrops over a large area, being broadly folded with
the clips nearly parallel to the hillside. In the southerly limb a
broad mm’ ’lm S.E.1

Loc (56).a1 Length (NW-SE): 200 m
Width: 15«30 nm
Thickness, estimated: 12.-
Dip, at N,W. end 50" N.E.
at 8.,E, end shallow, buckled
Length: 100 m
Width: ave 3 m

Hote on the STRUCIURE.

It would appear that the alumina sone and the sparagmite do not follow
the quartz szone round to Raufjellelven. I.e: the antiocline effecting
the guartsz does not affect the units above. It may be that the latter
outcrop north outside the area mapped, but gneiss outcrops above the
quartz sone for a least 1 km to the north of loc (54).

Thus it is possible that the slumina sone is part of the sparagmite,
vhereas the Irrvegular Gneiss and the Quartsz sone arw integral parts
of the Basement., The apparent parallrlism of the sones in the Nasa
region may be a result og the tectioniesm.

If any discordance is present, it is probably at the base of sone D.

Je P. Platt

15. august 1969.



LIST OF SAMPLES

1
21
5
4:
51
61

T

81

9t
10:
11:
123
13
141
15
16:

171
162

192
203

Hoderate-grained bi-musc. s.p.s.

Graphite schist

Basement Granite

Irregular Coarse-grained gneiss

Blue qtz-muse. schist. From lou. (41)

Husc. 8.p.8.

Flaggy moderate-grained bi-felspar gneiss

Fine-grained bi-musc. 8.p.s. with fluorspar
Fine-moderate grained bi-musc, s.p.s. vwith accessories
Orange-veathering fine-grained bi. psammite

Flaggy white-weathering fine-grained bi. psammite
Maseive vhite-veathering fine-moderate grained bi.psammite
Green-mice pelitic schist

Biotite~felspar pelitic schist

Pyrrhotite

Three samples: (Crystalline Quartz + Mica + ore x 2

Green-mica Bchist + Pyrite
Coarse grained bi. felspar schist
Three samples:(Qtz-musc.~pyrite schist, orange weathering x 2
Crystalline quartz + felspar + mica + ore

Augen~-gneiss vith large felspar

Massive micrafolded green-mice~biotote~felspar gneiss with
negnetite

Quartzite

Bi-psanmite with garnet and magnetite

Biotite schist + pyrite

Quarts

Orange-veathering gte~nusc-pyrite schist x 3
Qtzenusc-kyanite-pyrite rock

Amphibolite



Drowvn ascross the Quarts end Alunina sones
around Nasa.

The letters marking the ends of the sections
are marked on the 11 10 000 map.

Colour coding as for the map.

The sections avre not designed to indicate
more than was observed on the ground.






BOLNA 22. July

1)

3)

4)

5)

6)

7)

In stream 800 m south of radio hut, near two small lakes.

Fine-grained banded semipelitic schists (almost gneisses). Very

massive., Some rusty-weathering grains.

Sligth flexuring 80/225
70/228
90/240

In stream 600 m south of radio hut, 300 m east of (1), Massive
pale semipelites continne to stream. Then Fine-moderate grained
biotite schists, sometimes very dark. All massive,

75/234

Rusty weathering grains, flecks of pyrite and iron ores, calcite
graing 2-5 mms diam.,

Some fine augen temture, and microfolding. Previous "S" has
distinctive outerop on glaciated surfaces.

North side of stream : rock paler : schistosity 1rregu1ar, grainsize
variable. Flecks of galena and band of purple mineral (fluorspar)
along the schistosity. (Specimen N 8?

Rocks contain muscovibte: not seen at loc (1). Ptygmatic quariz
veins.

100 m north of (2), over stream, fine-grained pale bi-musec,
semipelitic schist. Coarser than that at (1). Local flecks of
haematite.

200 m north of (%) Scarce outcrop. Musc semipelites (in place)
dipping east.

On hill (758) 200 m south of radio hut. Coarse-grained musc.-bi.
semipelitic schists, and gqtz-musc. schists strongly microfolded
and very irregular dip. Generally N,E, 45/045

100 m north of 5), over hill (758). Fine grained qtz-musc.-pyrite
schists. 80/050.

In stream 400 m east of radio hut. Coarse bi. gneiss with good
schistosity and occasional augen texture. Also gtz, felspar

70/030.

In next stream north, 200 m N.E, of 7).
Crystalline quartz. Not seen further west, down stream. Some
ironstaining, but the quartz is fairly pure.

Dip: 55/216
Joints: 60/015
45/026
85/312

Just downstream (structurally below gquartz) rusty weathering
grephitic schist, and with im pure, fine-grained guartzite. North
of stream, irregular coarse grained augen gneiss,




9)

2

Immediately below quartz, massive jointed fine-grained bi.-musc.
semipelitic schist, conformable with quartz. 40/ 230,

Qtz-body as seen: 30 m long (east-west), maximum 5 m thick. Above

and south of quartz, banded fine-grained semipelites, then fine-

grained augen gneiss. Buckled, but dip generally south-west.
85/238.
45/220.

Upstream, pale semipelitic and psammitic schist exposed below quartz,
then coarse augengneiss.

100 m upstream, no guartz. Seguence seen:

Foliated gneiss

Masgive psammites
up Graphite schist 0.

Banded guartzite

Grap

Coarse augen gneiss.

N PO

B BEHB

Schists continne upstream, dip steep south or vertical, strike
undulating.

400 m upstream form (8), 1 km east of radio hut. Crystalline quartz
body 40 m long, 2-3% m thick, lying directly on augen gneiss, no
graphitic schist. Massive fine-grained bi.semipelites above, then
calcareoug fine-grained bi. schists.

100 m further upstream, gtz body 50 m x 3 m. Rests conformably
above 1 m masgive bi.semipelite, then coarse augéngneiss

35/190.

400 m upstrean (east) of (9), just south of stream. Very coarse
irregular biotite gneiss with pink felspar. Poorly developed and
inconsistent schistosity. Highly contorted qiz-bi. gneisses in
stream. Below about




12)

13)

1mx 10 m schist heavely veined with quartz. Coarse augen
gneiss below.

Irregular gneiss continuous south to next stream.

In stream 800 m upstream from (7), 300 m south of (10). Coarse
irregular bi.-gneiss with some sugen texture. Strongly folded
schistosity

A1l vertical. Overall E-W strike.

30 m south-east, banded and contarted bi.-musc. gneiss, nearly
horizontal.

20? m downstream, imfoliated gneiss in stream. 50 m further:
70/200.

Abandoned. See locality (41).

Just west of hill (934 m), 1.6 km east of radio hut. Massive
vhite and pale-blue gtz-kyanite-musc. rock. Some very rich
kyanite rock, Also small pure crystalline quartz bodies, and
patches of coarsely crystalline radiating pyrophylite.
Schistosity near vertical, but contorted 85/035.

Continnes sparadically 200 m to east.

BOLNA 23, July

14)

Quartz stream. North bank, 300 m east of (9).
Coarse irregular augengneiss with poor schistosity.

Further northeast, schistosity decreases, grainsize increases:
grades into coarse granite gneiss: felspar, biotite a little
quartz. Lithology continnes north to lake, east up stream on
north side. Moderate grained augen gneiss. Foliation approx
horizontal, flexured about E-W axes on 10 m scale 15/266.

Small bondin (2 x 1 m) of crystalline quartz in augengneiss.
Further up, in stream bed, 5 - 10 cm quartz vein with nodules
of galena ~5 cms diam.



15)

16)

162.)

4

1 km southeast of lake (858 m), 1-3 kms upstream from (14). 50 m
south of stream lower contact of large quartz body. No exposure
below, but much ore in boulders and at base of quartz. Qiz-
pyrrhotite-pyrite rock. Sample N 15.

400 m east, at west end of lake, schistosity in semipelitic
schists below wuartz: 45/226

in quartz: 45/236
Quartz apparently concordant.
Thickness of gquartz, which forms prominent ridge, difficult to
estimate. Possibly 50 m.

Moraine filled decression on south side, but patches of schist
adere to the quartz indicating steep southerly dip.

200 m south of (15), across channel. Coarse augéngneiss 55/222,
Lying above, massive, very hard felspathic amphibolite lacking
visible foliation.

50 m west down ridge augengneiss lies under amphibolite with a

shallow dip /
10/130

200 m southwest of (16). After exposure gap, banded felspathic
amphibolite with strong schistosity and much meso-folding.
Banded quartzite within gabbro ) 10 cms thick

55/238
Plunge of fold axis: 10/160

Walked across hill (884) See locality (41)




17) 200 m west of hill (884 m), on south side og ridge. Qitz-musc
schists, weathering organge. Nearly vertical, striking N-S.
Estwards, pass into buckled beds.

Steep limb 75/216
1 m scala buckles Also 80/058
overturned.

100 m south: pale fine grained musc.-bi. semipelitic schist.
South across buckled schists with overall soutterly dip. Some
moderate grainsize muscovite schists and biotite schists in
band. Some fine-grained augen texture.

18) 600 m south of (17). Isolated exposure of fine grained bi.
semipelitic and psammitic schists. Some quartzites. Lithology
like that of (1).
50/228

BOLNA 24. July

19) 800 m west of (1), 1-2 kms southwest of radio hut, between two
streams. Very massive fine grained bi. semipelitic schists, or
gneiss. Looks like fine grained granite gneiss. 45/214.

20) Radio hut on hill (749). Scattered outcrops of strongly
folded gtz-muscovite schists (orange weathering) and gtz-kyanite
rock. Scattered pyrite in both types.

Kyanite rock white or pale blue, litle weathering. Kyanite
vigsible on surface as 1 - 5 mm grains. DMore competent than
surrounding schists, forms metre scale folds, approximately all
in vertical plane.

See scale drawing of outcrops, next sheet.

100 m north of hut, contorted green mica schists, approx
vertical.






21)

22)

7

1 km north of radio hut, 300 m north of quartz stream. Isolated
outcrop of massive poorly foliated irregular coarse crystalline
rock. Green and piink felspar, much biotite, a litle quartz.

400 m west, by quartz stream, well foliated mafic gneiss (felspar +
biotite). Vertical, strike 308.

Just north of bridge over Randalselven on west bank., Fine grained
massive bi. semipelites and psammites. Dip fairly constant 20/138.
Flaggy apperance.

100 m upstream a few metres down section, 1/2 m band of pale bi.

psammite with minute red garnets and numerous flecks of magnetite.
Sample N 22. Dip as before.

150 m further, some lithology. 50/208.
Wet weather.

BOLNA 25. July

23)

24)

25)

26)
27)

Stream south of quartz stream. 800 m east of (11), 1 -8 kms east
of radio hut. Irregular coarse greined biotitic gneiss. 75/028.

Northeast contact of gabbro with gneiss traced. Contact irregular,
veins into gneiss. Intrusive relations: rotation of gneiss blocks.
Also gtz-felspar veins in gabbro. ("Gabbro": always felspathic
amphibolite and epidote amphibolite: fairly coarse grained).

Gneiss near gabbro vertical, dip rapidly shallows away from it:

45/246.

Across channel with no exposure to quartz:

South side of gtz ridge, 500 m east of (16). Flakes of fine-
grained biotite semipelitic schist attached to quartz. 50/252.
Width of qtz body at this point ~100 m on the ground.

North side. Contact conformable 30/242.
Below a few metres of biotite psammitic gneiss, then coarse
augen-gneiss.

Om guartz, near marsh and lake 300 m south of (24). Quartz layer
turns horizontal, and the outcrop forms a lobe to the south.

Thin patches of schist on surface. Dip < 5° to south.

Eastwards: 20/190

Then augen gneiss appears to east. End of quartz body. Eastwards,
thin band of contorted graphitic and other schists, dipping to
S-E., between the gneisses. Band runs eastwards in gully.

Abandoned. See locality (36).

Across marsSh 200 m west of (25). Coarse augen gneiss.  50/310.




28) S.E. side of Gabbro. 200 m east of hill (1055 m), 100 m west
of (27). Coarse augen gneiss. 85/340.
Gneiss folded round gabbro, dips beneath it. But dips always
steepen towards it. No Continuous exposure on south side.

Graphite schist, contorted, 50 m east of (28). Gabbro tongues
in augen gneiss, all vertical, 200 m south of (28).
400 m southeast of (28), microfolded mica semipelitic schists
and musc. psammites in contact with augen gneiss.

Vertical. Strike ~ 300.

29) 100 m northwest of hill (1068 m), 3 - 2 kms southeast of radio
hut. Long ridge formed of orsnge weathering muscovite schists,
and some very clean banded quartzites 1 - 5 m thick. A litle
kyanite seen, but rocks largely quartz. Rocks mainly vertical,
but folded. Overall strike ~ 300. On north side, steep S-W dips.

30) In boulder filled gully, 200 m SW of (28).
Schistz (in place ?). 45/105.

31) West side of gabbro. 200 m west of hill (1055 m) foliated ampi-

bolite, vertical, in conformable contact with augen gneiss.
Strike 044.

Gneiss streaked, locally thrust and contorted. Becomes increasing
schistose westwards. Then 5 m graphite schist, and then green
mica schists, 8ll vertical, contorted.
Very sharp fold about N-S axis bungs sequence into horizontal. 1In
crags 100 m south of stream, near horizontal graphite schists
seen above augen gneiss. Dip gentle southwards.

Sequence seen: Green mica schist

Graphite schist 5 m
Biotite schist -5 m
Quartzite 0.5 m
Schistose augen gneiss) 50 m

Coarse augen gneiss )
Gabbro

500 m west, 200 m south of stream and loc (23) contorted
graphite schist, dipping gently south, overlain by microfolded
green mica schists.

BOLNA 27. July

32) By small stream, 400 m east of Randalselven, 600 m S-E of Bolna
Station. Fine grained bi. s.p.s. (semi-pelitic schist).
50/224

Isolated exposure. Ground much covered by drift and forest.



33)

25 a)

35)

2

400 m east of Randalselven, 600 m east of Bolna Station. Fine-
moderate grained bi.-musc. sJp.Ss.
Gently buckled beds. 25/190

No further exposure up to guartz stream. In stream, 400 m north
of radio hut, coarse irregular biotitic gneiss 30/046

Up quartz stream, mapping in outcrops. See localittes (8), (9)
and (10).

Above locality (10), no exposure for 200 m. Then varied schists

in stream 40/176

100 m upstream, gquartz body appeare, thickens from 0 - 10 m in

30 m. Northern margin observed, but guartz continuous uphill

with hardened, contorted graphite schists and black calcareous bio-
tite schists on southern margin, then augen gneiss above 50/186.
700 m above (10), over 50 m ground exposure of sediments above
quartz.

Quartz irregular and much contaminated by sediment. On southern
margin, fills tension gashes in contorted schist.

Qtz body apparently not quite connected with body forming main

ridge. :

Eastern end of quartz ridge: 400 m N.E. of loc (25). Small
gtz body (25 m x 2 m), apparently within ¥basement" augen gneiss,
below main, quartz horizon. Augen gneiss above and below: all
dip south

25/192
50 m along strike, east, another small body, mainly veined
agein gneiss.
Series of veined patches connect this eastwards with another body,
(15 m x 1 m), with psammitic schist above and below.
This passes into 2 - 3 m quartzite + psammites in tight buckle
fold.
Thins to nothing eastwards.

400 m west of summit (1213 m). Augen gneiss with intercalated
bands of psammite. 25/342.

Quartz and contorted schist, all buckled, lie south and siructur-
ally above, dipping gemerally south down hillside. Several dis-

continuous 1 m quartz bands.



10
36) Quartz band passing into white banded quartzite. East of small
pond, 400 m south of (35), 700 m S.W. of summit 25/226.
Quartz irregular and of varied thickness: 1 - 3 m.

Sketch section:

50 m east, NE-SW gully exposes augen gneiss right up the hill.

100 m west, on east side of pond:

100 m further west, on the west side of pond:

BOLNA 28. July

37) S.E. end of big kyanite body, 600 m S-E og (13). Thin band of
contorted kyanite %N 1 m. Massive quartzites and gtz-musc.

Schists associated - 85/230.



38)

39)

BOLNA

"

Om ridge, around hill (1038 m), very strongly contorted gtz-musc.
schists.

Around loc. (29) aqtz-musc. schists and quartzites. On north
side, on the ridge, green mica schists.

Much gtz veining. Small patches of fluorspar in gtz.
No kyanite seen.
On north side of ridge, 500 m S-E of hill (1068 m). Psammites

and semipelites dip under yellow weathering contorted muscovite
schist.

On top of ridge, quartzites and gtz-musc. schists strongly
contorted. General appearance of vertical dip, strike 300.

Flow folds in psammites: 10 cm secale.
No exposure in gully to north. Hillside across gully, 1 km east

of hill (1068 m), 900 m S.W. of summit (1213 m), quartz, buckled
dipping steeply down hill., Black biotite schists above, also

gschists and banded quartzite within it 40/220.
Quartz body as a whole -~ 20 m thick
500 m NW, augen gneiss. 30/200

Calcareous black biotite schists associated with quartz.

Thin band of graphitic schists running east from (25) not
traceable into schists associated with (36) and (39) 50 m exposure
gap.

No exposure between loc (25 a) and the lake north of the quartz
ridge, along strike.

Between lakes, near horizontal augen gneiss. On north side of
quarts body, hardened and brecciated schist mingled with quartz.

On south side of western lake, nearly 1 m of coarse breccia
cemented by quartz.

29, July.

Revisited loc (20)
Revisited loc £5) (6). Mainly gtz-muscovite schists, at (5),
two 10 cms bands of harder gtz-musc. rock irregularly developed.
One isolated 2 x 1 m outcrop of kyanite rock S-E of (5). A
little north, some 50 cm gquartzites, strongly folded.

Overall strike to NW.
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Knoll (763 m) above loc (5), bi. s.p.s. either side of micro-
folded gtz-musc. schist.

41) EHill (884 m), and around. See sketch map.

(a) Moderate grained bi.-musc. s.p.s. Much microfolded, and
contorted. Dip generally near vertical, strike about 325.
Also 70/068.

(b) Orange weathering qtz-pyrite-musc. schists. Strong development
of two schistosities very confusing.

(c) Sample locality N 5. At bottom of crag, fairly dark moderate
grained bi. s.p.s. Considerable microfolding 30/196
Massive s.p.s. no microfolding, just above 40/196.
Then strongly contorted gtz-musc. schist with 10 cm band of
blue weathering kyanite rock. Strongly folded on 10 em scale.

Fold axis plunges 20/122.

OQutcrop passes out of hill westwards. Eastwards, passes into band
including 1/2 m of blue gtz-musc. rock. Specimen N.S.
Also, pyritous, quartzites, and rusty coarse-grained muscovite
schists.

5 m length of kyanite outcrop.

Sketch section:

On top, red orange qtz-musc schist: 65/058.

(d) Kyanite rock reappears: 20 cms thick, but deffuse margins.
Gently dipping: wuphill, gradual transition into contorted beds:

(e) Bi-musc. s.p.s. 60/218

On summit, gently dipping gtz-pyrite-musc. schist.
(£) Kyanite body. Outcrop about 15 m x 1/2 m. Not continuous.
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Locality (13) Revisited.

To north, by small stream, very foliated gneiss, and moderate
grained bi.-musc. s.p.s. with rusty weathering grains, all
nearly horizontal.

Kyanite body about 15 m thick. Vertical on north side. South
side 30/196.

Eatwards, across gully, vertical. contorted psammites and s.p.s.
with rusty cavities. Just uphill, green mica s.p.s. horizontal.
Increase in grainsize and foliation uphill.

Revisited loc 31.
Revisited loc 16 a.

700 m NW of radio hut, but 11th power pole down: contorted gtz-
musc. schist. No kyanite seen. 50 m south, over stream and
power line, moderate grained bi.-musc. s.p.s.
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BOLNA 22, July

1)

2)

3)

4)

5)

6)

7)

In strean 800 m south of radio hut, near two small lakes.
Pine-grained banded semipelitic schists (almost gneisses). Very
massive, Some rusty-wveathering grains.

Sligth flexuring 80/225
70/228
90/240

In stream 600 m south of radio hut, 300 m east of (1). Massive

pale semipelites contimne to strean. Then Fine-moderate grained
biotite schists, sometimes very dark. All massive. 78/854

Rusty weathering grains, flecks of pyrite and iron ores, calcite
grains 25 ums diam. |

Some fine gugen temture, and microfelding., Previous "S" has
distinotive outerop on glaciated surfaces.

North side of stream : rock paler i schistosity irregular, grainsise
variable, Flecks of galena and band of purple uunl (nun,u)

along the schistosity. (Specimen N 8
nom contain muscovide: not seen at loc (1) Ptygmatic quartz
ve .

100 m north of (2), over stream, fine-grained pale bi-musc,
nlip:*u‘:j.c schist., Coarser than that at (1). Local flecks of

200 m noxth of (3) Scarce outorop. Muse semipelites (in place)
dipping east.

On hill (758) 200 m south of radio hut., Coarse-grained musc,=bi,
senipelitic schists, and gis-musc, schists atrongly microfolded

and very irregular dip., Genmerally N.E, 45/045
100 2 noxth of 5), over hill (758). Fine grained gim-musc.-pyrite
schists, 80/050.

In stream 400 m east of radio hut. Coarse bi. gneiss with good
schistosity and occasional augen texture. Also gts, to}lnr
70/030.

In next stream morth, 200 m N.E. of 7).
Crystalline quarts. Not seen further west, down stream., Some
ironstaining, but the quarts is fairly pure.

Dips 55/216
Jointss 60/015
45/026

85/312

Just downstrean (structurally below guarts) rusty weathering
graphitic schist, and with im pure, fine-grained guartaite. North
of stream, irregular coarse grained asugen gneiss.



2)

10)

Immediately below quarisz, massive jointed fine-grained bi.-musc.
semipelitic schist, conformable with quarts. 40/230,

Qtz-body as seen: 30 m long (ecast-west), maximum 5 m thick. Above

and south of guartz, banded fine-grained semipelites, then fine-

grained sugen gneiss, Buckled, but dip generally mth;/n;:.
85/238.
45/220.

Upstrean, pale semipelitic and psammitic schist expeosed below guarts,
then coarse augengneiss.

100 m upstream, no guarts., BSequence seen:
Foliated gneiss

Massive psammites w5 a
up Graphite schist 0.5 m
Banded gquartszite 2n
Grap Inm

Coarse augen gneiss.

Schists continne upstream, dip steep south or vertical, strike
undulating.

400 m upstrean form (8), 1 km east of radio hut. Cryetelline quarts
body 40 m long, 2-3 m thick, lying directly on wugsn gneiss, no
graphitic schist, Massive fine-grained bi.semipelites above, then
calcareous fine-grained bi, schists.

100 m farther upstream, gtz body 50 m x 3 m. Rests conformably
above 1 m mageive bi.semipelite, then coarse wil;/
35/190.

400 m upstrean (east) of (9), just south of stream. Very coavse
irregular biotite gneiss with pink felspar., Poorly developed and
inconsistent schistosity. Highly contorted gtz-bi. gneisses in
stream, Below about



1)

12)
13)

132 x 10 m schist heavely veined wvith quartz. Coarse augen
gneias below,

Irregular gneiss continmuous south to next streanm.

In stream 800 m upstrean from (7), 300 m south of (10). Coarse

irregular bi.-gneiss with some augen texture. Strongly folded
schistosity

All wvertical. Overall E-VW strike.

30 m south-east, banded and contarted bi.-musc. gneiss, nearly
horizontal.

203 n downstrean, imfoliated gneiss in stream. 50 m further:
70/200.

Abandoned. See locality (41).

Just west of hill (934 ), 1.6 km east of radio hut, Massive
vhite and pale~blue gtz-kyanite-muse, rock. Some very rich
kyanite rock. Also small puve crystalline quartz bodies, and
patches of coarsely orystalline radiating pyrophylise,
Schistosity mear vertical, but contorted 85/035.

Continnes sparadically 200 m to east.

BOLNA 23, July

14)

Quarts stream. North bank, 300 m east of (9).
Coarse irregular sugengneiss with poor schistosity.

Further northeast, schistosity deoreases, grainsise increases:
grades into coarse granite gnelss: felspar, biotite a litile
quarts. Lithology contimnes morth to lake, east up stream on
north side, Moderate grained augen gneiss. Foliation approx
horisontal, flexured about B~V axes on 10 m scale 15/266.

Small bondin (2 x 1 m) of crystalline quarts in sugengneiss.
Further up, in streem bed, 5 ~ 10 cm gquartz vein with nodules
of galena 5 cas diam.



15)

16)

16a)

4
1 kn southeast of lake (858 m), 13 kms upstrean from (14). 50 =
ore in boulders and at base of quarts., Qis-
Saample

400 n east, at west end of lake, schistosity in tie

schiste yuarts: 4:/2-;!
in quarts: 45/236

Quartz apparently concordant.

Thickness of quarts, vhich forms prominent ridge, difficult to

estimate, Possibly 50 m.

Moraine filled decression on south side, but patches of schist
adere to the quarts indicating steep southerly dip.

200 m south of (15), acxoss ohennel, Coarse augengneiss 55/222,
Lying sbove, massive, very hard felespathic amphibelite lacking
visible foliation.

50 m west down ridge augengneiss lies under amphibolite with a
i 10/130

200 m southwest of (16). After exposure gap, banded felspathic
smphibolite with strong schistosity and much meso-folding.
Banded quartsite within gabbro 10 cms thick

55/238
Plunge of fold axiss 10/160
Walked across hill (884) See locality (41)



17)

18)

200 m west of hill (884 m), on south side og ridge. Qbts-~muse
schists, weathering organge. Nearly vexrtioal, striking E-S,
Estvards, pess into buckled beds,
Steep limbd 15/216
1 m secala duckles Also 80/058
overturned,

100 m souths pale fin, grained musc.-bi. semipelitic schist.
South across buckled schists with overall souflerly dip. Some
moderate grainsise muscovite schists and biotite schists in
band, Some fine-grained sugea texture.

600 m south of (17). Isolated exposure of fine grained bi.
semipelitic and psammitic schists. Some quartszites. Lithology
like that of (1). s/kie

BOLNA 24. July

19)

20)

800 m west of (1), 12 kme southwest of radio hut, between two
streams, Very massive fine grained bi, semipelitio schists, or
gnoiss. Looks like fine grained granite gneiss. 45/214.

Redio hut on hill (749). Scattered outorops of strongly
folded gtz-muscovite schists (orange weathering) and gts-kyanite
rock. GSocattered pyrite in both types.

Kyanite rock wvhite or pale blue, litle weathering. Kyanite
visible on surface as 1 « 5 mm grains., More competent than
surrounding schists, forms metre scale folds, approximately all

See scale drawing of outcrops, next sheet,

100 m porth of hut, contorted green mica schists, approx
vertical.






21)

22)

T

1 km north of radio hut, 300 m north of quartz stream. Isolated
outcrop of massive poorly foliated irregular coarse crystalline
rock, Green and pink felspar, much biotite, a litle quartsz.

400 m west, by quartz stream, well foliated mafic gneiss (felspar +
biotite). Vertical, strike 308.

Just north of bridge over Randalselven on west bank., Fine grained
massive bi., semipelites and psammites., Dip fairly comstant 20/138.
Flaggy apperance.

100 m upstream a few metres down section, 1/2 m band of pale bi.
psammite with minute red garnets and numerous flecks of magnetite.
Sample N 22, Dip as before.

150 m further, some lithology. 50/208,
Vet weather.

BOLNA 25. July

23)

24)

25)

26)
27)

Stream south of quartz stream. 800 m east of (11), 1 -8 kms east
of radio hut. Irregular coarse grained biotitic gneiss. 75/028.

Northeast contact of gabbro with gneiss traced. Contact irregular,
veins into gneiss. Intrusive relations: rotation of gneiss blocks.
Also qtz-felspar veins in gabbro. ("Gabbro": always felspathic
amphibolite and cpidote amphibolite: fairly coarse grained).

Gneiss near gabbro vertical, dip rapidly shallows away fro; iz:
45/246.

Across channel with no exposure to quartsz:

South side of qtz ridge, 500 m east of (16). Flakes of fine-
grained biotite semipelitic schist attached to quartz, 50/252.
Width of gtz body at this point ~100 m on the ground.

North side. Contact conformable 30/242.
Below a few metres of biotite psammitic gneiss, then coarse
augen-gneiss.

Om quartz, near margh and lake 300 m south of (24). Quarts layer
turns horizontal, and the outcrop forms a lobe to the south.

Thin patches of schist on surface. Dip < 5° to south.

Eastwards: 20/190

Then augen gneiss appears to east. End of quartz body, Eastwards,
thin band of contorted graphitic and other schists, dipping to
§-E., between the gneisses. Band runs eastwards in gully.

Abandoned, See locality (36).
Across marsh 200 m west of (25). Coarse augen gneiss. 50/310.



28) 8.E, side of Gabbro. 200 m east of hill (1055 m), 100 m west
of (27). Coarse augen gneiss. 85/340.
Gneiss folded round gabbro, dips beneath it. But dips alvays
steepen towards it. No Continuous exposure on south side.

Graphite schist, contorted, 50 m east of (28). Gabbro tongues
in augen gneiss, all vertical, 200 m south of (28).
400 m southeast of (28), microfolded mica semipelitic schists
and musc., pssamites in contact with augen gneiss.

Vertical., &trike ~ 300,

29) 100 m morthwest of hill (1068 m), 3 - 2 kas southeast of radio
hut. Long ridge formed of orange weathering muscovite schists,
and some very clean banded quartsites 1 -« 5 m thick. A litle
kyanite seen, but rocks largely quarts. Roocks mainly vertical,
but folded., Overall strike . 300, On north side, steep S~V dips.

30) In boulder filled gully, 200 m SW of (28).
Schists (in place 7). 45/105,

31) WVest side of gabbro. 200 m west of hill (1055 m) foliated ampi-

bolite, vertical, in conformable contact with augen gneise,.
Strike 0“0

Cneiss streaked, locally thrust and contorted. Becomes increasing
schistose westwards., Then 5 m graphite schist, and then green
mica schists, all vertical, contorted.
Very sharp fold about N-S axis bungs sequence into horisontal, In
crags 100 m south of stream, near horisontal graphite schists
seen above sugen gneies. Dip gentle southwards.

Sequence seen: Green mica schist

Graphite schist 5m
Biotite schist 3=5 m
Quartzite 05 m

Schistose augen poi.u; 50 m
Coarse augen gneiss
Gabbro

500 m west, 200 m south of stream and loc (23) contorted
graphite schist, dipping gently south, overlain by microfolded
green mica schists.

BOLNA 27. July

32) By small stream, 400 m east of Randalselven, 600 m S-E of Bolna
Station. Fine grained bi. s.p.s. (semi-pelitic '“;;}%‘
24
Isolated exposure. Ground much covered by drift and forest.



33)

35)

9

400 m east of Randalselven, 600 m east of Bolna Station. Fine-
moderate grained bi.-muse., Sip.s.

Cently buckled beds, 25/190
No further exposure up to gquarts stream, In stream, 400 m north
of radio hut, cosree irregular biotitic gneiss 30/046

Up quarts stream, mapping in outcrops. See localittes (8), (9)
and (10).

Avove locality (10), no exposure for 200 m. Then varied schists
in stresm 40/176

100 m upstream, quartsz body appeare, thickens from 0 - 10 m in

30 ms Northern margin observed, but gquartz continmuous

vith hardened, contorted graphite schists and black calcarecus bio=-
tite schists on southern margin, then eugen gneiss above 50/186.
700 m above (10), over 50 m ground exposure of sediments above
quarty,

Quarts irregular and much contaminated by sediment. On southern
nargin, fills tension gashes in contorted schiast.

Qt:.. body apparently mot quite commected with body forming main
ridge,

Bastern end of quarts ridge: 400 m N.E, of loc (25). Small
qts body (25 m x 2 m), apperently vithin *basement™ augen gneiss,
belov main, quartz horiszon, Augen gneiss above and belows all

dip south
25/192

50 m along strike, east, another small body, mainly veined

agein gneiss.

Series of veined patches connect this eastwards with another body,
(15 m x 1 m), vith psammitic schist above and below.

This passes into 2 - 3 m quartzite + psammites in tight buckle
fold.

Thins to nothing eastwards.

400 m west of summit (1213 m). Augen gneiss with intercalated
bands of psammite. 25/342.

Quazrt torted schist, all buckled, lie south and structur-
ally w.”ﬁm mr.liy south uu'mxuu. Several dis-
continuous 1 m quartiz bands.
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36) Quartz band passing into white banded quartsite. BEast of small
pond, 400 m south of (35), 700 m S.¥. of summit 25/226,
Quarts irregular and of varied thickness: 1 - 3 m,

Sketch section:

50 m east, NE-SV gully exposes augen gneiss right up the hill,
100 m west, on east side of pond:

100 m further west, on the west side of pond:

BOLNA 28, July

37) S.B, end of big kysnite body, 600 m S-E og (13). Thin band of
contorted kysnite 1 v 1 m. Massive gquartzites and qtz-musc.
Schists associated - 85/230.



a1

11
:h:::go. around hill (1038 m), very strongly contorted gts-musc,
B

Avound loc, (29) qtz-musc. schists and quartzites. On north
gide, on the ridge, green mica schists.

Much gtz veining, Small patches of fluorspar in qts,
No kyanite seen.

38) On morth side of ridge, 500 m SeE of hill (1068 m). Psammites
and semipelites dip under yellow weathering contorted muscovite
schist.

On top of ridge, quartzites and qte-musc. schists strongly
contorted., General appearance of vertical dip, strike 300.
Flov folds in psammites: 10 om suale.

39) [HNo exposure in to north, Hillside scross gully, 1 km east
of hill (1068 m), 900 m S.¥, of summit (1213 m), quarts, buockled
dipping steeply down hill, Black biotite schists above, also
schigts and banded quartzite within it 40/220,
Quarts body as a whole 20 m thick
500 m NW, augen gneiss. 50/200
Calcareous black biotite schists associated with quartsz.

Thin band of graphitic schists rumning east from (z;) not
traceable into schists associated with (36) and (39) 50 m exposure
gap.

Ho exposure between loc (25 a) and the lake north of the quaris
ridge, along strike.

Between lakes, mear horisontal augen gneiss. On north side of
quarts body, hardened and brecciated schist nmingled with quartz,
On south side of westerm lake, nearly 1 m of coarse breccia
cemented by quarts. —

BOLNA 29. July.

Revisited loc izo)

Revisited loc (5) (6). Mainly gtz-muscovite schists, at (5),
two 10 oms bands of harder gts-musc. rock irregular developed.
Ome isolated 2 x 1 m outorop of kysnite rock S-E of (5). A
1#tle morth, some 50 om quartzites, strongly folded.

Overall strike to N¥,



- —

41)
(a)

(»)
(o)

(a)

(e)
()

12

Enoll (763 m) above loc (5), bi. 8.p.8. either side of micro-
folded qtz-muse, schist,

Hill (884 m), and around, See sketch map.

Moderate grained bi,-musc. ®.p.s. Much microfolded, and
contorted. Dip generally near vertical, strike about 325,
Also 70/068,

Orange wea qte-pyrite-musc. schists., Strong developuent
of two schistosifes very confusing,

Sample locality N 5. At bottom of crag, fairly dark moderate

grained bi, s.p.s. Considerable microfolding 30/196

Massive s.p.s. no microfolding, just above 40/196.

Then strongly contorted qts-musc., schist with 10 om band of

blue weathering kyanite rock, Strongly folded on 10 sm scale.
Fold axis plunges 20/122,

Outcrop passes out of hill westwards, Eastvards, passes into band

including 1/2 m of blue gts-musc, rook. Speeimen X,.B8.

m.tmttm. quartzites, and rusty coarse-grained muscovite

g 8tas.

5 » length of kyanite outcrop.
Sketch section:

On top, red orange gqtz-nmusc schist: 65/058.

Kyanite rock regpppears: 20 cms thick, but deffuse
Gently dipping: wuphill, gradual transition into mtartod beds:

Bi-mus 60/218
On sumait, sently dipping qts-pyrite-muse. schist.

Kyanite body. Outorop about 15 m x 1/2 m. Not continuous.
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Locality (13) Revisited,

To north, by small stream, very foliated gneiss, and moderate
grained bi.,-musc. 8.p.s. vith rusty weathering grains, all
nearly horisontal.

Eyanite body about 15 m thick. Vertical on north side. South
side 30/196.

Eatwards, ascross gully, vertical. contorted psammites and s.p.s.
vith rusty cavities. Just uphill, green mica s.p.s. horizontal,
Increase in grainsisze and foliation uphill,

Revisited loc 31.
Revisited loo 16 a.

700 = NV of radio hut, but 11th power pole down: ocontorted gte-
musc., schist, No kyanite seen. 50 m south, over stream and
power line, moderate grained bi.-musc. s.p.s.



"
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BOLNA 31. July

East bank of Randalselven: working upstream from bridge. Lithology
changes from fine grained bi.s.p.s. and psammitic schist to moderate-
coarse grained bi,-musc. s.p.s. and psammites a little above loc (N 22).

N 1)

42)

N 2)

N 3)

N 4)

43)

N 6)

N 7.

300 m upstream from bridge: end of exposure in stream. Moderate
grained bi.,-musc. s.p.s8. with ore. Heavily weathered. Gentle
flexuring. 50/150. Sample.

500 m up from bridge, opposite generator. Isolated exposure of
fine grained bi.- musc.- S.p.S. 60/210.
No further exposure on east bank until quartz strean.

Gorge of quartz stream 350 m east of Randalselven. Steeply dipping
graphite schists with small quartz bodies. =6 m s.p.s.

above. Sample 70/217.

Upstream, above and south of graphite schists, schistose irregular
gneiss and augen gneiss. North, finer grained, microfolded,
svhistose gneiss directly overlies locally folded graphite schist.
Graphite schist followed up hill, north of stream, gneiss to the
south, and foliated musc. augen-gneiss to the north.

150 m north of quartz stream, 250 m east of (N 2). Unfoliated
"Granite"., Qtz-felspar-biotite rock: Dbiotite in large aggre-
gates, possibly pseudomorping, amphibole. "Basement": structurally
below graphite schist: passer up into augen gneiss. Sample.

Quartz stream, 200 m S.E. of (N 2). Coarse-grained irregular
gneiss. Rough foliation. 40/072.

Sample,

5 cms bands of schist in gneiss parallel to foliation. Downstream,
easterly dip steepens, passes trough vertical to steep westerly
overlying grephite schist.

Gully east of and parallel to Randalselven. 200 m S.E, of
Randalselven, 400 m west of (N 2). Coarse biotite schists and
moderate-coarse grained bi.-musc. s.p.s. 85/040.

By stream, 350 m S.E. of Randalselven, 650 m south of guartz
stream. Gentle anticline in musc. psammites and s.p.s. Some
contortion and qtz veining. Sample.

West bank of Randalselven, 450 m N.E. of Bolna Station. Flaggy
moderate grained biotite felspar gneiss. Some coarse layers
with augen texture. Gentle irregular buckles. Sample 25/063.
North, coarse felspathic augen-gneiss (in place ?), then varied
moderate grained bi. s.p.s. and bi.- musc.-pelitic schists.

300 m north of (N 7), coarse bi.-felspar varied augen-gneiss.



BOLNA
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2nd August

Visitors.

N 9)

N 10)

N 11)

N 12)

N 13)

N14)

BOLNA
44)

Hillside. 1 - 6 kms S.E. of radio hut, 300 m south of (13).
Fine-moderate grained bi.-musc. s.p.s. Somewhat microfolded.
Much green mica, muscovite, also calcite, ore graines, and
rusty cavities.

Sample. F

Dip constant. 30" to S.
Pass up into fine grained flaggy bi. s.p.s. and gneisses.

150 m south of (N 9). Fine grained bi. psammite. Weathered pale
orange. Sgmple.
Dip as before.

150 m S.E. of (N 10). Fine-grained bi. psammite with iregularly
distributed 1-2 mm quartz grains. Very flaggy. White weathering.
Sample. 10° to S.E.

Traverse S.E. over much similar rock all dipping 10 -20° to south.

500 m S.E. of (¥ 11). Fine moderate grained massive bi.-psammite.
White weathering. g
Sample. 20" to S.

600 m south of (N 12). Moderate grained massive green-mica.
8.p.S., weathering white. Passes south into greenygica pelitic
schist. ©Sgmple 30" to S.W.

Traverse sogth over green-mica schists. Dip steepens steadily
to about 70" S.W.

250 m north of hill (939 m). 2 - 7 km. S.E. of radio hut.

250 m S.W. of (N 13).

15 m band og steeply dipping bi.felspar pelitic schist.

Sample.

Then s.p.s. with biotite schist bands. Near summit, another 15 m
biotite rock: much harder and more massive than previous one.
Summit: near vertical crinkled qtz-green mica schist. Strike F-S.

3rd August

West side of Randalselven valley. In Bolnabecken 500 m S.W. of
Bolna Station, 50 m west of railway.

Fine-grained bi.psammite and moderate-grained green-mica. S.p.S.
Gentle buckled. 20/184.

Stream roughly parallel to strike, but cuts down section a little,
Upstream, 1 m band of bi. schist, some moderate grained musc.-bi.
S.p.8., and much fine-grained biotite psammite.

Traverse south from bend in stream. Much fine-grained bi.psammite
moderate grained g.m. s.p.s. (green-mica semi-pelitic schist).
Oceasional bands rich in green mica or biotite. Very occasional
minute ( 1/4 mm) garnets, and one isolated garnet aggregate

( 2 cms diam) seen.

Dips all shallow southerly.
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N 16) 500 m S.W. of Bolnabecken, 1 - 3 kms west of Bolna Station.
g.M. S.p.8. 15/176.
In stream 10 m south, band of contorted crystalline gquartz
and green mica, 20 cms thick, Ore particles, and green
and red staining.
2 Sanmples.
Just above, green-mica schist with scattered pyrite. Sample.

Traverse south. Other small guartz veins seen with rims of
chloritized biotite.

N 17) 500 m south of (N 16). Coarse-grained felspathic schist.
2 - 3 mm felspars, some biotite. Pale yellow weathering.

Sample. 30/216.
100 m south, g.m.s.p.s. with scattered 1 mm garnets
50/216.

Many 5 cms gtz-felspar-calcite veins, parallel to schistosity.

45) 600 m south of (N 17). Fine-grained bi.psammite. Some mod-coarse
bi-pelitic schist. Dip vertical. Strike 304.

300 m further south, Cambro-Silurian graphite schists. Dip
gentle south.

Bulk of rock: Dbi.-psammite or g.m.S.p.S.
G.M.S.: 1/2 m green mica schist bands developing second

schistosity.
Pyritons bands: 1/2 m bands of qtz-musc-pyrite schists weathering
orange. Sample x 2.
Lower band causes very rusty water in pomds near stream.
Qtz-bands: Impersistent 5 cms bondinaged bands of quartz,
felspar and ore scattered in massive mica. Sample.

30/186.

300 m north of stream, mod-grained gtz-bi-felspar gneiss. Some
augen-texture. Dip as before. 10-20 m thick. 1 - 2 m normal
sparagmite below.

N 19) 300 m north of (N 183. Augen-gneiss with scattered 1 - 2 cms
rounded felspars. Conglomeratic.
Appearance. Sample. Irregular contact with overlying schists.
More bi. s.p.s. further north.




N 21)

See sketch map, next page.
Sequence seen:

Very coarse augen-gneiss

Psammites and biotite schists:
up 1 isoclinally folded

Graphite schist

Pgammitic schist

Banded quartzite

Coarse augen-gneiss

Much contortion: sheet-dip shallow

19
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Top of ridge. 600 m north of Bolnabecken, 1-2 kms N.W. of Bolna
Station. Orange weathering gtz-musc. and gtz-green mica schists.
Also fine-grained s.p.s. and thin guartzites. Buckled.

Overlie mod.-grained gneiss. 25/152.

West up ridge, gneiss. Dip locally steep. In stream 300 m north,
moderate grained gneiss. Vertical - Strike 130.

BOLNA 4th August

47)

487)

N 20)

49)

200 m north of Bolnabecken, 450 m west of Bolna Station. Fine-
grained bi.psammite. 30/188.

6 rustu weathering pyritous bands, 1/2 m - 1 m thick, wvisible
over 200 m traverse north from (47). Some bands with muscovite
or green mica. Intervening rock normal sparagmite (bi.psammite
and S.p.s.)

400 m further traverse north. All normal sparagmite dipping
south.

700 m north of (47). Fine-moderate grained s.p.s. microfolded,
rests sharply and conformably on moderate grained gtz-felspar-bi.
gneiss. (2-3 mms felspar).~2 m mafic gneiss rests on 10 - 20 cms
crystalline quartz, then contorted bi. gquartzite. 40/194.

Across 30 m gully, pale green-mica. s.p.s. On ridge to north,
moderate grained g.m.s.p.s. Some contortion, guartz veining,steep
d. ps.

No high alumina zone seen.

200 m N.W. of (48), 1 km N.W. of Bolna Station. Massive micro-
folded moderate grained green-mica biotite felspar gneiss. Seat-
tered 1-2 mms grains of magnetite. Sample. 20/140.

Very varied lithologies, to north and south, gneiss, biotite
schist, bi. s.p.s., g.m.8.p.8. Much contortion, gtz veining.
Dips shallow, generally S.E.

50 m north of stream, 200 m north of (N 20). Microfolded moderate
grained qtz-bi.-felspar gneiss. Irregularly sized augen of
felspar. 40/186.

Rest sharply, conformably, on 2 m graphitic schist. Microfolded
augen-gneiss beneath: becoming coarser down-section to north.
Graphite schist traceable for 200 m west.

Traverse north: Coarse, sometimes flaggy, augen gneiss. Low

southerly dips. Marked lineation, probably formed by outcrop

of g vertical cleavage. Thin, 5 cms, quartzite band seen.
Dip of schistosity: 159/234.
Lineation plunges 50/178.
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BOLNA 5th August

Railway cutting 300 m N.E. of Bolna Station. Moderate grained green-
mica gneiss.,

N 23)

N 24)

e)

In stream 400 m N.W. of railway, 1.1 kms north of Bolna

Station. Coarse biotite augengneiss. 80/044.
Just upstream, 1/2 km band of black biotite schist with pyrite
within augengneiss. Sample. 60/236.

20 m upstream: 3 m of schist and black quartzites.

Outcrop continnes sporadically up gully to south of main stream.
(See diagram, page 20).

1/2 - 3 m schist. No crystalline guartz. Augen gneiss either
side.

Schist outcrops may not be latterally continuous. Dip vertical
or steep N.E,

300 m N.W. of (N.23), two outcrops seen with gentle southerly
dips: out of line. Structure may be:

Middle limb exposed at (N 23).
Just N.W. antivlinal fold nose runs into hill.

In northerly branch of stream, 500 m. N.N.W. of (N 23). Two
small bodies of crystalline quartz (10 m x 3 m and 20 m x 3 m)
associated withschists. Gneiss nearly dips gently south or

is horizontal. Sample of quartz.

100 m north, body of crystalline gquartz, about 100 m x 50 m
on the ground. Structure not discernible, but dips probably
shallow. Some associated guartzite and graphite schist. Augen
gneiss to west and north., (See diagram page 20).

with
Going north-west from (b), line of quartz bodies mixed/schist :
M 2 m thick, About 100 m long. Then disappears. Traverse
north over augen-gneiss to Bolnajavre.

By southern branch of stream. Graphite schist. Quartz body
10 x 2 m.

N.W. up gully. Semicontinuous 1 - 2 m band of graphite schist.
Isoclinally folded psammites. Dip gently south under augen
gneiss.

BOLNA WED. 6th August

N 21)

£)

Revisited. See diagram, page 20.

Band of massive quartzite and graphite schist, 1 - 2 m thick,
near, horizontal. 15 m x 1.5 m body of crystalline gquartz in
band.

Outcrop fades out northwards.
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Small pond in stream. 400 m N.E. of Bolnabecken, 2 - 3 kms N.W.
of Bolna Station. Outcrop of graphitic and biotite schist, +
quartzite and psammites, thickens rapidly from nothing westwards.

40/202.

Meets Bolnabecken 600 m west at sharp bend in stream. Gabbro

above, on south side.

Several metres of white-weathering psammite beneath (north)of

graphite schist. Then augengneiss.

400 m east of Bolnabecken, 600 m S.E. of (50). 5 m band of
quartz-musc. schists and quartzites. 5 x 1/2 m body of kyanite
rock. Bi.psammites above, fine-moderate grained bi.-g.m. gneiss,

with rusty weathering cavities below.
Augen gneigs 70 m north.

BOLNA 7th August.

52)

53)

N 25)

Bolna railway cutting 150 m N,E. of Bolna Station.
end moderate grained g.m. gneisses.

N.W. of Bolna in- stream 200 m east of (48), ~1/2 m.

47/206.

Masgsive psammites
60/216.

Clean white

quartzite, between biotite schists. No kyanite seen. Irregular

augen gneiss to north, green mica gneiss to south.
Dip steep south.
Semicontinuous outcrop upstreanm.

100 m north of (N 20), same zone includes g.m. s.p.s., white
weathering s.p.s. orgnge-weathering gtz-g.m.-pyrite schist. Not

convincingly rich in alumina.
To south: moderate-grained v. massive g.m. gneiss,

and very massive

pale bi.-musc. s.p.s. with ptygmatic qtz veins, and contartion,

microfolding.

Band of orange-weathering schist runs west of (N 20).

500 m west of (N 20), 400 m east of (51). 150 m east of large
pond at head of gully. Crags of very massive moderate-grained
bi.-g.m.s.p.s. overlook lake., Just south, above, band of gtz-musc.
schists etc. 1 m x 20 cms body of kyanite rock. No appreciable

contortion.
Aluminous zone continuous past (51) to Bolnabecken.

35/196.

Bolnabecken, 400 m west of (51). Aluminous band, wisth of outcrop

on ground: 50 m.

Band includes 1 - 2 cm band of coarse-grained blue kyanite.

Impersistent.

Sequence seen:
Mod.grained bi.,-g.m.s.p.s.
& . g.Mm.8.P.8.

Orange-weathering qtz-musc.-pyrite schist. Sample x3.

Mod. grained g.m.s.D.S.

Orange qtz-musc.-pyrite schist
up T Fine-grained musc. s.p.s.

Quartz-musc. schist

Kyanite band i

Quartzite

Qtz-g.m. schist

Microfolded g.m. magnetite schist, rusty cavities

Fine-grained bi. gneiss

Mod.grained bi.gneiss with square 2+3 mm felspars.
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Traverse further S.E. downstream, g.m.s.p.s. and bi.-felspar. gneiss
rich in magnetite.

Upstream: Variable gneiss, including very biotite-rich gneiss. Then
coarse irregular gugen-gneiss.

Zone followed west from stream. Strongly contorted gts-musc. schist
in 20 cms bands, parallel to regonial schistosity. Also 1/2 m
fine-grained massive quartzites. No kyanite. Some crystalline gtz-
felspar bodies.

N 26) 600 m west of (¥ 25). Straight along strike. Hard, orange-weathering,
gtz-kyanite-muscovite-pyrite rock. Locally very rich in kyanite.
Thickens from O - 13 m in 25 m continuowmoutcrop. Then sporadic
outcrop of 1 - 2 m thick kyanite rock over next 100 m. Partly
obscured by drift. Sample. 20/158.
Moderate-grained bi.-g.m.s.p.s. with rusty cavities above.

N 27) 300 m north of (W 26). Amphibolite. Sample. 35/168.
Augengneiss above.

BOLNA 9th August

Tragerse to connect gtz-graphite schist zone between localities (N 21) and
(50”). Outcrop sparse: distinct gap present.

Graphite schist and guartzites arouhd Bolnabecken scarched for guartz.
No significant guantities present.

West of Bolnabecken, massive white quartzites below the graphite schist
separate from the latter, forming a separate unit within the augengneiss,

Further west, augen gneiss seen, gabbro above. -
50 m no exposure between. 20" /126

54) In stream, 1-5 kms west of graphite schist outcrop in Bolnabecken,
2-1 kms west of loc (50). ZFolded graphite schist and associated
biotite schist, green mica schist. Substantial outcrop of folded
schists in this area, but no quartz seen. 25/106

55/234

anticline:%

Upstream buckled augen-gneiss.

Quartz body, 20 m x 2 m in anticlinal axis in stream.

Traverse south of buckled and contorted gneiss. Much isoclinal
folding. Sheet dip nearly parallel to hillside. Slovly up section.

55) On ridge, 700 m south of (54).
Alumins zone. Sequence similar to that seen further east:

up Qtz-musc-schist + qtzites
Fine-grained pale psammites
Green-mica gneiss.
No kysnite seen., Much contortion: Tight metre-scale folds. Second
schistosity in fold cores.

Ridge runs west up towards Raufjellet. 500 m west, on north side

of ridge, at bottom, large area of rusty weathering muscovite schists.
Near horizontal. Above south onto ridge, flow-folded massive white
psammites. On ridge, gtz-musc. schists.
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56) West end of alumina-zone ridge, 600 m west of (55). Massive kyanite

rock. 50/050.
Very rich in blue kysnite: 0.3 - 1.0 cms length. Zone 15 m wide on
ground.

Continuous exposure south for 60 m. Then zone widens: Kyanite
band buckled, locally near horizontal. Some obscuration by drift.
Traced for a further 150 m into gully. Bands of blue, white and
grey kyanite rock seen. All rich in kyanite.

Further 100 m long zone continnes line on other side of gully. Band
much narrower: 3-5 m maximum., Thins southwards.

Zone not traceable north from (56), but many very large boulders
of blue kyanite rock on hillside.

BOLNA 10th August
Traverse west, south of alumina zone, to elucidate structure.

At sharp bend in Bolnabecken, 200 m south of loc (N 25). Bi.psammite over-

lying moderate-grained bi-felspar gneiss. 25/222.
200 m south of (N 26). Fine-grained bi.psammite. 25/1178.
500 m west: moderate-grained g.m. s.p.s. 20/156.

Shallow dips, nearly parallel to hillside. Outcrop trend variable.

400 m west, by stream: first fold observed.
Steep limb: 65/052.
Dip undulates 15/104.

N.W. to loc (56) observing two mayor synclines in hard musc. psammites with
small orange garnets.

Further exsmination and mapping around localities (56) and (54).
Large body of amphibolite observed towards top of Raufjellet ridge. To
N.W.: thick graphite schists beneath. Then augen gneiss.

Traverse north to valley bottom, mapping augen-gneiss and graphite schist.
Valley heavily covered by drift. .

57) In stream, near head of Raufjellelven. 3-4 kms north west (along
valley bottom) from (N 25). Large body of cavernous crystalline
quartz and rusted ore mixed with schist. Augen-gneiss below (s.E.),
graphite schist above. Zone probably connects southwards with
graphite, around loc (54). To N.E. zone runs up hillside.

Near lake in stream: graphite schist 30/346.

5 m thickness of quartz wvisible.

N.E.of lake, quartz purer, less mixed with schist, less cavernous.
Quartz band 3-5 m thick runs 300 m N.E. from lake. Then no exposure.
200 m N.E. uphill, in direct line, 3-5 m thick band of quartz with
shallow dip forms wide outcrop. Some schist and coarsely crystal-
line potash felspar, but much pure massive quartz.

150 m long zone beyond with schists and some 1 m x 20 cms bodies
of pure crystalline dolomite. Then 200 m long body of cavernous
rusty quartz runs east. Thickness variable: 1/2 - 3 m.
Augen-gneiss above and below. Then zone disappears.

Small outcrop of horizontal graphite schist found 400 m south.
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BOLNA 11th August

Traverse north past Bolnajavre. Augen gneiss. N-¥W on hill above quartsz,
loc (57). Augen gneiss. West across stream, to north of loc (57).

Augen gneiss.

South east along valley, bottom, to west of streams and lakes, past loc
(57). Grephite schists and psammites outcrop for 1 km S.E. of (57).

Then swings SW. Augen gneiss below, S.E,

58) On ridge of alumina zone, 200 m east of loc (55). Wide outcrop
of contorted quartz, quartzites, gtz-musc schist, and kyanite rock.
1-2 m thick very folded band of kyanite. ©Sheet dip gentle south.

Green mica gneisses above and below. Zone about 100 m long, disappears
east and west.

J.P. Platt
14.8.1969
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BOLNA 31. July

East bank of Randalselven: working upstream from bridge. Lithology
changes from fine grained bi.s.p.s. and psammitic schist to moderate-~
coarse grained bi,-musc, s.p.s. and psammites a little above loc (N 22).

N 1)

42)

N 2)

¥3)

N 4)

43)

N 6)

HT.

300 m upstream from bridge: end of exposure in stream. Moderate
grained bi.-musc, s.p.s. wvith ore., Heavily weathered. Gentle

flexuring. 50/150. Sample.
500 m up from bridge, opposite generator. Isolated exposure of
fine grained bi.- musc.- 8.p.8. 60/210.

No further exposure on east bank until quartz streanm.

Gorge of quartz stream 350 m east of Randalselven., Steeply dipping
graphite schists with small quartz bodies. =>6 m s.p.s.

above. Sample 70/217.

Upstream, above and south of graphite schists, schistose irregular
gneiss and augen gneiss. North, finer grained, microfolded,
svhistose gneiss directly overlies locally folded graphite schist.
Graphite schist followed up hill, north of stream, gneiss to the
south, and foliated musc. augen-gneiss to the north.

150 m north of quartsz stream, 250 m east of (N 2). Unfoliated
"Granite®, Qts-felspar~biotite rock: biotite in large aggre-
gates, possibly pseudomorping, amphibole. "Basement": structurally
below graphite schist: passer up into augen gneiss. BSample.

Quartz stream, 200 m 8.E, of (N 2), Coarse-grained irregular
gnelss. Rough foliation. 40/072.

Sample.

5 cas bands of schist in gneiss parallel to foliation. Downstreaa,
easterly dip steepens, passes trough vertical to steep westerly

overlying graphite schist.

Gully east of and parallel to Randalselven, 200 m S.E. of
Randalselven, 400 m west of (¥ 2)., Coarse biotite schists and
moderate-coarse grained bi.-musc. s.p.s. 85/040.

By stream, 350 m S.E. of Randalselven, 650 m south of quarts
gtream, Gentle anticline in musc, psammites and s.p.s. Some
contortion and qtz veining. Sample.

West bank of Randalselven, 450 m N.E. of Bolna Station. Flaggy
moderate grained biotite felspar gneiss, Some coarse layers
with sugen texture, Gentle irregular buckles. Sample 25/063.
North, coarse felspathic augen-gneiss (in place ?), then varied
moderate grained bi. s.p.s. and bi.- musc.-pelitic schists,

300 m north of (¥ 7), coarse bi,-felspar varied augen-gneiss.
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BOLEA 2nd August
Visitors.

N 9) Hillside. 1 - 6 kms S.E. of radio hut, 300 m south of (13).
Fine-moderate grained bi.-musc. s.p.s. BSomewhat microfolded. |
Much green mica, muscovite, also calcite, ore graines, and
rusty cavities. |
Sample. °
Dip constant. 30" to S. |
Pass up into fine grained flaggy bi. s.p.s. and gneisses.

N 10) 150 m south of (N 9). Fine grained bi. psammite. Weathered pale

orgnge. Sample.
Dip as before.

¥ 11) 150 m 8.E, of (N 10). Fine-grained bi. psammite with iregularly
digtriduted 1-2 mm quartz grains. Very flaggy. Vh%to weathering.
Sample. 10" te S.E.

Traverse 5,5, over much similar rock all dipping 10 -=20° to south.

N 12) 500 m S.E. of (N 11). Fine moderate grained massive bi.-pna-nito.‘
Vhite waathering. "
Sample. 20" to S. |

N 13) 600 m south of (N 12). Moderate grained massive green-mica.
S8.Ps8.; weathering white. Passes south into mon-,ics pelitic
schist. Sgmple 30" %o B.W.

Traverse usth over greem-mica schists. Dip steepens steadily
to about 70" S.V. |

H14) 250 m north of hill (939 m). 2 = 7 km. S.E, of radio hut.
250 m S.¥W. of (! 15). :
15 m band og steeply dipping bi.felspar pelitic schist.
Sample,
Then 8.p.8. with biotite schist bands, Near summit, another 15 m
biotite rock: much harder and more massive than previous one.
Summit: mnear vertical crinkled gtz-green mica schist. Strike N-B.

BOLNA 3rd August |

44) Vest side of Randalselven valley. In Bolnabecken 500 m S.W, of |
Bolna Station, 50 m west of railway.
Fine-grained bi.psammite and moderate-grained green-mica. S.p.s.
Centle buckled. 20/184.
Strean roughly parallel to strike, but cuts down section a little,
Upstream, 1 m band of bi. schist, some moderate grained musc.-bi.
8.p.8., and much fine-grained biotite psammite.
Traverse south from bend in stream, Much fine-grained bi.psammite
moderate grained g.m. s.p.s. (green-mica semi-pelitic schist).
Ocaasional bands rich in green mica or biotite. Very occasional
minute ( 1/4 mm) garnets, and one isolated garnet aggregate

2 cms diam) seen,

Dips all shallow southexly.
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¥ 16) 500 m S.W. of Bolnabecken, 1 = 3 kms west of Bolna Station.

¥ 17)

45)

X 19)

Eells B.PeB, 15/17‘.

In stream 10 m south, band of contorted crystalline gquarts
and green mica, 20 cms thick., Ore particles, and green

and red staining.

2 Samples.

Just above, green-mica schist with scattered pyrite. Sample.

Traverse south., Other small quartz veins seen with rims of
chloritized biotite.

500 m south of (N 16). Coarse-grained felspathic schist.
2 -« 35 mm felspars, some biotite, Pale yellow weathering.

Sample. 30/216.
100 m south, g.m.8.p.8. with scattered 1 mm garnets
50/216.

Many 5 cms gqtz-felspar-calcite veins, parallel to schistosity.

600 m south of (N 17). PFine-grained bi.psammite. Some mod-coarse
bi-pelitic schist, Dip vertical. Strike 304.

300 m further south, Cambro-Silurian graphite schisgts. Dip
gentle south.

bi.~psammite or g.m«8.P.8,
t 1/2 m green mica schist bands developing second
schistosity.
MHL 1/2 m bands of qtzemusc-pyrite schists weathering
orange. ample x 2.
Lower band causes very rusty water in pomds near stream.
Stz-bands: Impersistent 5 oms bondinaged bands of quarts,
felspar and ore scattered in massive mica. Ml;a/ o
186.
300 m north of stream, mod-grained gtz-bi-felspar gneiss. Some
augen-texture, Dip as before. 10-20 m thick. 1 - 2 m normal

sparagmite below.

300 m morth of (N 18). Augen-gneiss with scattered 1 - 2 cms
rounded felspars. Conglomeratic.

Appearance, Sample. Irregular contact with overlying schists.
More bi. s.p.s. further noxth.



N 21) See sketch map, next page.
Sequence seent

Very coarse sugen-gneiss

Psamnites and biotite schistis:
up 7 isoclinally feolded

Gpaphite schist

Psammitic schist

Banded quartzite

Coarse augen-gneiss

Much contortion: sheet-dip shallow

2 m
~5m

~10 m
5m

21/218.

19
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Top of ridge. 600 m north of Bolnabecken, 1-2 kms N.W. of Bolna
Station. Orange weathering qtz-musc., and qtz-green mica schists.
Also fine-grained s.p.s. and thin quartsites. Buckled.

Overlie mod.-grained gneiss. 25/152.
West up ridge, gneiss. Dip locally steep. In stream 300 m north,
moderate grained gneiss. Vertical - Strike 130.

BOLNA 4th August

47)

48)

N 20)

49)

200 m north of Bolnabecken, 450 m west of Bolna Station. Fine-
grained bi.psammite. 30/188.

6 rustu weathering pyritous bands, 1/2 m - 1 m thick, visible
over 200 m traverse north from (47). Some bands with muscovite
or green -.;.u. Intervening rock normal sparagmite (bi.psammite
and 8.P:8:).

400 m further traverse north. All normal sparagmite dipping
south.

700 m north of (47). Fine-moderate grained s.p.s. microfolded,
reats sharply and conformably on moderate grained gtz-felspar-bi.
gneiss., (2-3 mms felspar).~ 2 m mafic gneiss rests on 10 - 20 oms
erystalline quartsz, then contorted bi. quartazite. 40/194.

Across 30 m gully, pale green~-mica. s.p.s. On ridge to north,
moderate grained g.m.s.p.s. Some contortion, quarts veining,steep

200 m N.W. of (48), 1 km N.V. of Bolns Station. Massive micro-
folded moderate grained green-mica biotite felspar gneiss. Soat-
tered 1-2 mms grains of magnetite. Sample. 20/140.

Very varied lithologies, to north and south, gneiss, diotite
schist, bi. s.p«8., g.m.8.p.8. Much contortion, qtz veining,
Dips shallow, gemerally S.E,

50 m noxrth of stream, 200 m morth of (N 20), Microfolded moderate
grained gqtz-bi.-felspar gneiss. Irregularly sized augen of
felspar. 40/186.

Rest sharply, conformably, on 2 m graphitic schist. Microfolded
augen-gneiss beneath: becoming coarser down-section to north.
Graphite schist traceable for 200 m west.

Traverse noxth: Coarse, sometimes flaggy, augen gneiss. lLow

southerly dips. Marked lineation, probably formed by outcrop

of a vertical cleavage. Thin, 5 ocms, guartzite bend seen.
Dip of schistosity: 159/234,
Lineation plunges 5°/178.
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BOLNA 5th August

Railway cutting 300 m N.E. of Bolna Station. Noderate grained green-

mica gneiss.

N 23) In stream 400 m N.¥W. of railway, 1.1 kms north of Bolna
Station. Coarse biotite augengneiss. 80/044.
Just upstream, 1/2 km band of black biotite schist with pyrite
vithin augengneiss. Sample. 60/236.

¥ 24)

e)

20 m upstream: 3 m of echist and black quartzites.

Outcrop continnes sporadically up gully to south of main streanm.
(See diagram, page 20).

1/2 = 3 m schist. No crystalline quarts. Augen gneiss either
side.

Schist outorops may mot be latterally continmuous. Dip vertical
or steep N.E.

300 m N.W. of (W.23), two outcrops seen with gentle southerly
dips: out of line, Structure may be:

Middle limb exposed at (N 23).
Just N.W. antivlinal fold nose runs into hill.

In northerly branch of stream, 500 m. N.N.W. of (N 23). Two
snall bodies of crystalline quarts (10 m x 3 m and 20 m x 3 m)
associated withschists. GCneiss nearly dips gently south or
is horizontal. Sample of guarts,

100 m north, body of crystalline gquartz, about 100 m x 50 m
on the ground, Structure not discernible, but dips probably
shallow. Some associated guartzite and graphite schist. Augen

gneiss to west and morth, (See diagram page 20).
with

Going morth-west from (b), line of quarts bodies mixed/schist :
~ 2 m thick. About 100 m long. Then disappears. Traverse
north over augen-gneiss to Bolnajavre.

By southern branch of stream, Graphite gchist. Quartz body
10 x 2 m.

N.W, up gully. Semicontinuous 1 - 2 m band of graphite schist.
Isoclinally folded psammites, Dip gently south under augen
gneiss,

BOLNA WED, 6th August

N 21)
£)

Revisited. See diagram, page 20.

Band of massive gquartszite and graphite schist, 1 - 2 m thick,
near, horizontal. 15 m x 1.5 m body of crystalline quartz in
band,

Qutcrop fades out northwards.
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Small pond in stream. 400 m N.E, of Bolnabecken, 2 - 3 kms N.V,
of Bolna Station. Outcrop of graphitic and biotite schist, +
quartzite and psammites, thickens rapidly from nothing tn;tvu-tl.
40/202,
Meets Bolnabecken 600 m west at sharp bend in stream. Gabbro
above, on south side.
Several metres of vhite-weathering psammite beneath (north)or
graphite schist. Then augengneiss.

400 m east of Bolnabecken, 600 m S.E., of (50). 5 m band of
quartz-musc, schists and quartsites. 5 x 1/2 m body of kyanite
rock, Bi.psammites above, fine-moderate grained bi.-g.m. gneiss,
vith rusty weathering cavities below.

Augen gneiss 70 m north, 47/206.

BOLNA 7th August.

52)

53)

N 25)

Bolna railway cutting 150 m N.E, of Bolna Station. Massive psammites
and moderate grained g.m. gneisses. 60/216.

N.W. of Bolna in stream 200 m east of (48), ~1/2 m. Clean white
quartzide, between biotite schists. No kyanite seen, Irregular
augen gneiss to north, green mica gneise to south.

Dip steep south.

Semicontinuous outcrop upstreanm.

100 m north of (N 20), same sone includes g.m. S.P.8., white
wveathering s.p.s. orgnge-weathering qtz-g.m.-pyrite schist. Not
convineingly rich in alumina.

To south: moderate-grained v. massive g.m. gneiss, and very massive
pale bi.-musc. 8.p.s. with ptygmatic qtz veins, and contartion,
microfolding.

Band of orange-weathering schist runs west of (N 20).

500 m west of (N 20), 400 m east of (51). 150 m east of large
pond at head of gully. Crags of very massive moderate-grained
bi.=g.m.8.p.8, overlook lake. Just south, above, band of gtz-musc.
schists etec., 1 m x 20 cms body of kyanite rock. No appreciable
contortion, 35/196.
Aluminous some continuous past (51) to Bolnabecken.

Bolnabecken, 400 m vest of (51). Aluminous band, wisth of outcrop
on ground: 50 m.

Band includes 1 - 2 cm band of coarse-grained blue kyanite.
Impersistent.

Sequence seen:
HO‘.MI. bi.=g.m.8.Pe8,
. " g«MuB.PeB.

Orange-weathering qtz-musc.-pyrite schist. BSample x3.
Mod, grained g.m.s.p.s.
Orange qtz-musc.-pyrite schist

up ’i‘ Fine-grained musc. 8.p.s.

' Quartz-musc, schist

Kyanite band
Quartzite
Qtz-g.m. schist
Microfolded g.m. magnetite schist, rusty cavities
Fine-grained bi. gneiss
Mod,grained bi.gneiss with square 2.3 mm felspars.
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Traverse further S.E, downstream, g.m.s.p.s, and bi.-felspar. gneiss
rich in magnetite,

Upstream: Variable gneiss, including very biotite-rich gneiss. Then
coarse irregular augen-gneiss.

Zone followed west from stream. Btrongly contorted gte-musc. schist
in 20 ems bands, parallel to regonial schistosity. Alse 1/2 m
fine-grained massive quartszites. No kyanite. Some crystalline qitz-
felspar bodies.

N 26) 600 m west of (N 25). Straight along strike. Hard, orange-weathering,
gtz=kyanite-muscovite-pyrite rock, Lecally very rich in kyanite.
Thickens from O - 1§ m in 25 m contimiows outcreop. Then sporadic
outerop of 1 - 2 m thick kyanite rock over next 100 m. Partly
obscured by drift. Sample. 20/158.
Moderate-grained bi.~g.m.s.p.s. with rusty cavities above.

N 27) 300 m north of (N 26). Amphibolite. Sample. 35/168.
Augengneiss above.

BOLNA 9th August

Trayerse to commect qtz-graphite schist zone between localities (N 21) and
(50°). Outcrop sparse: distinet gap present.

Graphite schist and quartszites around Bolnabecken scarched for quarts.
No significant quantities present.

West of Bolnabecken, massive white quartzites below the graphite schist
separate from the latter, forming a separate unit within the augengneiss.

Purther west, augen gneiss seen, gabbro above. .
50 m no exposure between. 20%/126

54) In stream, 1-5 kms west of graphite schist outcrop in Bolnabecken,
2-1 kms west of loc (50). Folded graphite schist and associated
biotite schist, green mica schist. Substantial outcrop of folded
schists in this area, but no quartz seen. skt akine g;;g:

Upstream buckled augen-gneiss.

Quartz body, 20 m x 2 m in anticlinal axis in stream.

Teaverse south of buckled and contorted gneiss. Much isoclinal
folding. Sheet dip nearly parallel to hillside. Slovly up section.

55) On ridge, 700 m south of (54).
Alumina zome, Sequence similar to that seen further east:

up 4 Qtz-musc-schist + qtzites
T Fine-grained pale psammites
Green-mica gneiss.
No kyanite seen. Much contortion: Tight metre-scale folds. Second
schistogity in fold cores.

Ridge runs west up towards Raufjellet. 500 m west, on north side

of ridge, at bottom, large area of rusty weathering muscovite schists.
Hear horizontal. Above south onto ridge, flow-folded massive white
psammites. On ridge, gqtsz-musc. schists.
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56) West end of alumina~zone ridge, 600 m west of (55). Massive kyanite

rock. 50/0500
Very rich in blue kyanite: 0.3 = 1.0 cmg length. Zone 15 m vide on

Continuous exposure south for 60 m, Then sone widens: Kyanite
band buckled, locally near horizontal. Some obscuration by drift,
Praced for a further 150 m into gully. Bands of blue, white and
grey kyanite rock seen., All rich in kyanite.

Further 100 m long some contimnmes line on other side of gully. Band
auch narrower: 35 m maximum, Thins southwards.

Zone not traceable morth from (56), but meny very large boulders
of blue kyanite rock on hillside.

BOLNA 10th August
Traverse west, south of alumina some, to elucidate structure.

At sharp bend in Bolnabecken, 200 m south of loc (¥ 25). Bi.psammite over-

lying moderate-grained bi-felspar gneiss. 25/222.
200 m south of (W 26). Fine-grained bi.psammite. 25/178.
500 m wests moderate-grained g.m. 8.p.s. 20/156.

Shallow dips, nearly parallel to hillside., Outcrop trend variable.

400 m west, by streams first fold observed.
Steep limbs 65/052.
Dip undulates 15/104.

H.W. to loc (56) observing two mayor synclines in hard musc. peammites with
small orange garmets.

Further examination and mapping around localities (56) and (54).
Large body of amphibolite observed towards top of Raufjellet ridge. To
N.W.: thick graphite schiste bemeath. Then augen gneiss.

Traverse north to valley bottom, mapping augen-gneiss and graphite schist.
Valley heavily covered by drift.

57) In stream, near head of Raufjellelven. 3-4 kms north west (along
valley bottom) from (N 25). Large body of cavernous orystalline
quarts and rusted ore mixed with schist. Augen-gneiss below (s.E.),
graphite schist above. Zone probably connects southwards with
graphite, avound loc (54). To N.E. gone runs up hillside.

Near lake in stream: graphite schist 30/346.

5 m thickness of quartz visible.

¥.E.of lake, quarts purer, less mixed with schist, less cavernous.
Quartz band 35 m thick runs 300 m N.E. from lake. Then no exposure.
200 m N.E. uphill, in direct line, 3-5 m thick band of quarts with
shallow dip forms wide outcrop. Some schist and coarsely crystal-
line potash felspar, but much pure massive quaris.

150 m long zome beyond with schists and some 1 & X 20 cma bodies
of pure orystalline dolomite. Then 200 m long body of cavernous
rusty quarts runs east. Thickness variable: /2 = 3 m.
Augen-gneiss above and below, Then sone disappears.

Small outorop of horizentel graphite schist found 400 m south.
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BOLNA 11th August

Traverse north past Bolnajavre. Augen gneiss. N-V on hill above gquarts,
loc (57). Augen gneiss., Vest across stream, to north of loec (57).
Augen gneiss.

South east along valley, bottom, to west of streams and lakes, t loc
(57). Graphite schists and psammites suterop for 1 km S.E, of (57).
Then swings SV, Augen gneiss below, B.E.

58) On ridge of alumina zome, 200 m east of loc (55). Vide outorop
of contorted quartz, quartzites, gtz-musc schist, and kyanite rock.
1=2 m thick very folded band of kyanite. Sheet dip gentle south,
Green mica gneisses above and below, Zone sbout 100 m long, disappears
east and west,

J.P. Platt
14.8.1969
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