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Report on Beiardal Map. Nick Badham
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Traverses were made in the NE region from the granite gneiss -
probably, in fact, sparagmite here - out for 3 - 4 kms. A basic
stratigraphy was set up. It consists generally of alternations of
schists and marbles, with the margins parallel to the regional
schistosity S1. Some of the schists are distinct, and some are not
so. This, coupled with the facts that thicknesses charge a little,
and that mineral proportions alter along strike, means that it is
hard to distinguish any ore group, unless more of the succession
be seen. This basic division pasists round to the NW cormer of
Bjellavatn, where there is a contorted zone, with miner folds
plunging at 20 - 30° to the north west. Apart from the fact that
this is late stage folding in S1, with a weak development of S2,
little more can be said, because exposure is minimal here.

To the south of this gap the succession of schist 1 — marble 3 is
similar, but thinned, to its northern equivalent, but the schists
structurally above marble 5 here are clearly different to those to
the north - the "gneiss"-like schists. This difference may be due
to lateral charges in ore unit, but I think not. Thus, either there
is a thrust, cutting out those gneissose schists, and bringing in
semipolites and a linestone - this I find unlikely because no such
thrust can be seen in the field above marble 3, and because a
thrust is unlikely first to cut aceoss S and then to rum parallel
to it, as this must have done, were it a thrust - or there is a
fold closure. This latter alternmative is plausible, because of the
evidence of fold closures in the gneiss-like schist, and because of
the general microfold, but it is impossible to prove.

Tentative theory of the fold closure:
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Such a theory reguires the schist 4 and marble 4 to be equivalents
of schist > and marble 3. While this is possible - considering the
scale of the fold, and realising that thinning may have occured on
the overtupunel limb - I find it hard to believe it.

Tentative thrust theory:
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Succession: North

Marble 4

Schists 4 Gneissose schists
Marble 3 Marble 3

Schists 3 Schists 3

Marble 2 Marbles 2

Schists 2 Schists 2

Marble 1 Marbles 1

Schists 1 _ _ _ ___ __ _ = Schists_1 -
Granite gneiss Granite gneiss

Granite Gneiss:

Pale quartso, felspathic, weakly foliated Rock. Very little mica,
and this mostly Biotite. Foliation // S1. It is a gneiss. It
contains, within it, near the contact with the metasediments, a
boudined band of biotite schist and an amphibole: epidoterfelspar
rock, all with a rim' of very contorted biotite up to 1 m thdtk.
This was a plane of movement, and may represent a substantial
thrust. The amph.: Ep: Fsp rock is probably a metamorphosed

basic to intérmediate igneous rock. The biotite schists are clearly
of sedimentary origin, and so it is concluded that the whole of the
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granite-gneiss seen is, in fact, sparagmite, with sediments
thrust over it, and the time basement further to the south,
structurally beneath it.

Schist 1:

Base = 1 m felspatic gneiss. Rotted. This is in contact
with the granite, and may actually be part of it. Next are
2 m of pale, rusty weathering muscovite schist, and then 5 m
of graphite - muscovite schist - the graphite is up to 50%
around 040165, but is elsewhere 20 - 30%. This horizon may
represent the thrust plane.

Above this is a quartzite horizon, up to 2 m thick, but very
Pinched and folded. Around 040105 there are some schists just
below this containing up to 20% black macrocrystalline kyanite.
Then come a series of semi-polites with some biotite-amphibole
bands, some thin quartzites, one of which contains specks of
haematite at 080184, and a 3 m micaceous marble. In the east
there are more quartzites. The top is generally coarse and
richer in biotite.

Marble 1:
Base is a prominent # m white quartzite. The rest is well
crystallised marble and dolomite, pale yellow in colour.

Schist 2:

Coarse, massive biotite-muscovite schists. They contain
boudined tenses of quartzite in layers, some calc-schist bands
and an amphibolite band and have large, brown, broken garnets
in many of these bands.

Marble 2:

Base = 15 cm garnet band with 40% Ca rich garnets in amphi-
bolite. 2 - 3 m of calc-schists above, and then alternations

of X 1 m beds of marble cum dolomite and garnet amphibolite-
ore of the latter being 2 m thick and having 40% large garnets.
These amphibolites thicker to the east but disappear to the
west. They are gone by 050180.
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In the east, toward the top of this group are thick muscovite

schists (musc. up to 50%) with intercalated quartzites. These
thin westward and one goes by 060185 - this is probably a fold
closure, rather than a lateral facies charge. The top 5 m are
always pure marble, and contain, along a part of its length a

metabasic body, composed mainly of talc.

Schist 3:

Generally uninteresting and thick Bi-Musc. semi-polites, with
occasionel marble bands up to 3 m in thickness, and 3 prominent
2 m thick quartzites at intervals.

Marble 3:
Coarsely crystalline grey-yellow marble and dolomite. Thickens
a little to wesrt, but dip shallows, so outcrop thickens more.

Gneissose=Schist:

A coarse bi. gntz. fsp. gneissose rock, of very uniform lithology
over all its outcrop. It contains two very pure marbles, often
with signs of first muscovite schist and then a fine grained
equivalent of the gneiss - a bi. schist. This latter is probably
a marginal facies. The gneiss closes round these "sediments",
which also contain a few quartzites, suggesting tight folding on
an axis//s1.

Talc Body:

This forms an irregular lensoid mass, thickenning with 4 large
boudins, with thinning between them, parallel to S1, near the top
of the marble 2 group. Each boudin is some 200 m long and 50 m
thick, and can be seen to close completely downwards, and to
alternate ot some 5 m before opening into the next boudin later-

ally.

The different rock types in these boudins form completely separate
tenses, streaked out// S. Usually the margins consist of an
impure talc rock, with large patches of rotted felspar and perhaps
some pyrophyllite, and this rock is usually dominant, forming the
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rounded tops of the hills 793, 823 and two others. Also common

at the edge is a staurolite, garnet, amphibole, muscovite schist,
with very large staurolite and garnet crystals and ocfasional veins
of an ashestiform mineral - tremolite? - and macro-crystalline
biotite., These reach a maximum development on T793.

Other rock types include small but common tenses of chlorite/
amphibolite with 10 - 20% magnetite - often as 1 cm octahedra.
Sometimes these are perfectly formed, and sometimes they are
streaked out // S1.

Also there are tenses of pure, pale green talc, especially
noticeable on 823,

To the west of Bjellavatn the succession is similar, allthough
thinned. No dyanite was found in schists 1, but 5 - 10% was
seen in schists 2 at 000111, However, beyond marble 3 there is
a difference,

Schists 4:
Very thick sequence with muscovite schists, marbles, graphite

schists and garnet schists near the base, a sentral thick zohe
of bi, musc. semipolitic schists, varying continually, and a top
of very garnet, ferous schists.,

Marble 4:
Thick, yellow marbles with a few thin, sparse amphibolite bands
near the base,

Folding:
Clearly there has been early folding, tight and probably over-

turned to the south, with a fold axis // S on a mesoscale and
microscale, It is probable on a macro-scale too though im-
provable without work on a wider area,

There is late stage folding in a micro- and macro-scale in many
bands, in a gently NNW plunging axis, and there are ever later
buckles, probably associated with tertiary uplift, that swing
the strike gently in places - and at the NW and SW corners of
Bjellavatn.




e

Metamorphism:

Low kyanite/staurolite grade initially, but the two have probably

persisted in a metrograde metamorphic environment of high water
pressure, because of the formation of the tale, and the

biotitisation of amphiboles.

Cronomic Prospects:
Mil.
Tale - too impure and too small

Muscovite - not good enough crystals
Graphite - too diffuse

The only one seen was 3 specks of haematite in one quartzite band,
While the facts here are agreed between John Platt and myself,

we are unlikely to agree exactly on interpretation, which is here
mine .

For the Nasa area, again we are agreed on the basic facts, but
ideas on structures and origins were still in a fluid state when
I left., Most of my ideas are in my notebook, but J.P, will, no
doubt finish fuller and better ideas when he has completed the
mapping.

_—— 0 ——
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Report_on Beisrdsl Map. Nick Badham

Traverses were made in the NE region from the granite gneiss -
probably, in fact, sparagmite here - out for 3 - 4 lms. A basic
stratigraphy wls set up. It comsists genmerally of alternations of
schists and marbles, with the margins parallel to the regiomal
schistosity S1. Some of the schists are distinct, and some are not
so. This, coupled with the facts that thicknesses charge a little,
and that mineral proportions alter along estrike, meanse that it is
hard to distinguish any ore group, unless more of the succession
be seen. IThis basic division pasists round to the NW cormer of
Bjellavatn, where there is a contorted zome, with miner folds
plunging at 20 - 30° to the north west. Apart from the fact that
this is late stage folding inm 81, with a weak development of S2,
little more can be said, because exposure is minimal here.

To the south of this gap the succession of schist 1 — marble 3 is
similar, but thinned, to its northern egquivalent, but the schists
structurally above marble 3 here are clearly different to those %o
the north - the "gneise"-like schists. This difference may be due
to lateral charges in ore wnit, but I think not. Thue, either there
is a thrust, cutting out those gneissose schists, and bringing in
semipolites and a linestone - this I find unlikely because no such
thrust cen be seen in tlhe field above marble 3, and because a
thrust is unlikely first to cut aceoss 5 and then to run parallel
to it, as this must have dome, were it a thrust - or there is a
fold closure. This latter altermative is plausible, because of the
evidence of fold closures in the gneiss-like schist, and because of
the general microfold, but it is impossible to prove.

Tentative theory of the fold closure:
S S b fB v \ ¥ . .
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Such a theory reguires the schist 4 and marble 4 to be equivalents
of schist 3 and marble 3. While this is possible - comsidering the
scale of the fold, and realising that thinning may have occured on
the overturned limb - I find it hard to believe it.

Tentative thrust theory:

S
Succession: " North
Marble 4
Schiste 4 Gneissose schists
Marble 3 Marble 3
Schists 3 Schists 3
Marble 2 Marbles 2
Schists 2 Schists 2
Marble 1 Marbles 1
Sehists 1 Schists_1
Granite gneiss Granite gneiss
Granite Gneiss:

Pale guartso, felspathic, weakly foliated Rock. Very little mica,
and this mostly Biotite. Foliation 81. It is a gneiss. It
contains, within it, near the contact with the metasediments, a
boudined band of biotite schist and an amphibole: epidote-felspar
rock, all with a rim: of very contorted biotite up to 1 m thick,
This was a plane of movement, and may represent a substantial
thrust. The amph.: Ep: Fsp rock is probably a metamorphosed

basic to intermediate igneous rock. The biotite schists are claarly
of sedimentary origin, and so it is concluded that the whole of the
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granite-gneiss seen is, in fact, sparagmite, with sediments
thrust over it, and the time basement further to the south,
structurally beneath it.

Schist 1:
Base = 1 m felspatic gneiss. Rotted. This is in contact

with the granite, and may actually be part of it. DNext are
2 m of pale, rusity weathering muscovite schist, and then 5 m
of graphite - muscovite echist - the graphite is up to 50%
around 040165, but is elsewhere 20 - 30%. This horizon may
represent the thrust plane.

Above this is a gquartzite horizon, up to 2 m thick, but very
pinched and folded. Around 040105 there are some schists just
below this containing up to 20% black macrocrystalline kyanite.
Then come a series of semi-polites with some biotite-amphibole
bands, some thin guartzites, one of which contains specks of
haematite at 080184, and a2 3 m micaceous marble. In the east
there are more quartzites. The top is generally coarse and
richer in biotite.

Marble 1:
Base is a prominent # m white quartzite, The rest is well

crystallised marble and dolomite, pale yellow in colour.

Schist 2:

Coarse, massive biotite-muscovite schists. They contain
boudined tenses of quartzite in layers, some calc-schist bands
and an amphibolite band and have large, brown, broken garnetis
in many of these bands.

ble 2:
Base = 15 cm garnet band with 40% Ca rich garnets in amphi-
bolite. 2 = 3 m of calc-schists above, and then altermations
of .~ |1 m beds of marble cum dolomite and garnet amphibolite=-
ore of the latter being 2 m thick and having 40% large garnets.
These amphibolites thicker to the east but disappear to the
west. They are gone by 050180.
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In the east, toward the top of this group are thick muscovite

schists (musc. up to 50%) with intercalated guartzites. These
thin westward and one goes by 060185 - this is probably a fold
closure, rather than a lateral facies charge. The top 5 m are
always pure marble, and contain, along a part of its length a

metabasic body, composed mainly of talc.

Schist 5:
Generally uninteresting and thick Bi-Musc. semi-polites, with

occasional marble bands up to 5> m in thickness, and 5 prominent
2 m thick quartzites at intervals.

ble
Coarsely crystalline grey-yellow marble and dolomite. Thickens
& little to west, but dip shallows, S0 outcrop thickens more.

Gneissose-~Schist:

A coarse bil. gntz., fep. gueissose rock, of very uniform lithology
over all its outecrop. It contains two very pure marbles, often
with signe of first muscovite schist and then a fine grained
equivalent of the gneiss - a bi. schist. This latiter is probably
a merginal facies. The gneiss closes round these "sediments",
which also contain a few quartzites, suggesting tight folding on
an axis//81.

Talc Body:
This forms an irregular lensoid mass, thickenning with 4 large

boudins, with thimning between them, parallel to 51, near the top
of the marble 2 group. Each boudin is some 200 m long and 50 m
thick, and can be seen to close completely downwards, and to
alternate ot some 5 m before opening into the next boudin later-
ally.

.--,f“ : ..)_
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The different rock types in these boudins form completely separate
tenses, streaked out// S. Usually the margins consist of an

impure talc rock, with large patches of rotted felspar and perhaps
some pyrophyllite, and this rock is usually dominant, forming the
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rounded tops of the hills 793, 823 and two others. Also common

at the edge is a staurolite, garnet, amphibole, muscovite schist,
with very large staurolite and garmet erystals and océasional veins
of an asbestiform mineral - tremolite? ~ and macro-crystalline
biotite. These reach a maximum development on 793.

Other rock types include small but common tenses of chlorite/
amphibolite with 10 - 20% magnetite - often as 1 cm octahedra,
Sometimes these are perfectly formed, and sometimes they are
streaked out // S1.

Also there are tenses of pure, pale green talc, especially
noticeable on 823,

To the west of Bjellavatn the succession is similar, allthough
thinned. No dyanite was found in schists 1, but 5 - 10% was
seen in schists 2 at 000111, HHowever, beyond marble 3 there is
a difference.

Schists 4:

Very thick sequence with muscovite schists, marbles, graphite
schists and garnet schists near the base, a sentral thick zohe
of bi, musc, semipelitic schists, varying continually, and a top
of very garnet, ferous schists.

Marble 4:

Thick, yellow marbles with a few thin, sparse amphibolite bands
near the base,

Folding:
Clearly there has been early folding, tight and probably over-

turned to the south, with a fold axis // S on a mesoscale and
microscale. It is probable on a macro-scale too though im-
provable without work on a wider area,

There is late stage folding in a micro- and macro-scale in many
bands, in a gently NNW plunging axis, and there are ever later
buckles, probably associated with tertiary uplift, that swing
the strike gently in places -~ and a§ the NW and SW corners of
Bjellavatn.
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Metamorphism:

Low kyanite/staurolite grade initially, but the iwo have probably

persisted in a metrograde metamorphic environment of high water
pressure, because of the formation of the talec, and the

biotitisation of amphiboles.

Cronomic Prospects:

Mil.

Tale - too impure and too small
Muscovite - not good enough crystals
Graphite - too diffuse

The only one seen was 3 specks of haematite in one quartzite band,
While the facts here are agreed between John Platt and myself,

we are unlikely to agree exactly on interpretation, which is here
mine,

For the Nasa area, again we are agreed on the basic facts, but
ideas on structures and origins were still in a fluid state when
T left., Most of my ideas are in my notebook, dbut J.P. will, no
doubt finish fuller and better ideas when he has completed the

mapring.

—--0—-—
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Beport ou Beiardal Map. Hick Badham
Traverses were made in the NE region from the granite gneiss -
probably, in fact, sparagmite here - out for 3 - 4 kme. A basic
stratigraphy wls set up. It consists gemerally of alternations of
schists and marbles, with the margine parallel to the regional
schistosity S1. Some of the schists are distinet, and some are not
so. This, coupled with the facte that thicknesses charge a little,
and that mineral proportions alter along strike, means that it is
hard to distinguish any oxe group, unless more of the succession
be seen. This basic division pasists round to the NW cormer of
Bjellavatn, where there is a contorted zomne, with miner folds
plunging at 20 - 30° to the morth west. Apart from the fact that
this is late etage folding in 51, with a weak development of S2,
little more can be said, because exposure is# minimal here.

To the south ¢f this gap the succession of schiet 1 - marble 3 is
similar, but thinned, to its northerm equivalent, but the schists
structurally above marble 3 here are clearly different to those to
the north - the "gneiss"-like schists. This difference may be due
to lateral charges in ore wnit, but I think not. Thus, either there
is a thrust, cutting out those gneissose schists, and bringing in
gsemipolites end a linestonme -~ this I find unlikely because no such
thrust can be seen in the field above marble 5, and because a
thrust is unlikely first to cut aceoss 5 and them to rum parallel
to it, as this must have done, were it a thrust - or there is a
fold closure. This latter alternative is plausible, because of the
evidence of fold closures in the gneiss-~like schist, and because of
the general mierofold, but it is impossible to prove.

Tentative theory of the fold closure:

‘| ©52008




Such & theory reguires the schist 4 and marble 4 to be equivalents
of schist 3 and marble 5. While this is possible - considering the
scale of the fold, and realising that thinning may have occured on
the overturnel limb - I find it hard to believe it.

Tentative thrust theorv:

i
Succession: orth
Marble 4
Schiste 4 Gneissose schists
Marble 3 Marbdble 3
Schists 3 Schiste 3
Marble 2 Marbles 2
Schiste 2 Schists 2
Marble 1 Marbles 1
Schists 1 Schists 1 ______
Granite gneiss Granite gneiss
Granite Gpeiss:

Pale quartso, felspathic, weakly foliated Rock. Very little mica,
and this mostly Biotite. Foliation 81. It is a gneiss. It
contains, within it, near the contact with the metasediments, a
boudined band of biotite schist and an amphibole: epidote-felspaxr
rock, all with a rims of very contorted biotite up to 1 m thick.
This was a plane of movement, and may represent a substantial
thrust. ©The amph.: BEp: Fsp rock is probably a metamorphosed

basic to intermediate igneous rock. The biotite schists are claarly
of sedimentary origin, and so it is concluded that the whole of the
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granite-gneiss seen is, in fact, sparagmite, with sediments
thrust over it, and the time basement further to the south,
structurally beneath it.

Schist 1

Base = 1 m felspatic gneiss. Rotted. This is in contact
with the granite, and may actually be part of it. Next are
2 m of pale, rusty weathering muscovite schist, and then 5 m
of graphite - muscovite schist -~ the graphite is up to 50%
around 040165, but is elsewhsre 20 - 50%. This horizon may
represent the thrust plane.

Above this is a quartzite horizon, up to 2 m thick, but vexry
pinched and folded. Arcund 040105 there are some schisis just
below this containing up to 20% black macrocrystalline kyanite.
Then come a series of semi-polites with some biotite-amphibole
bands, some thin guartzites, one of which contains specks of
haematite at 080184, and a 5 m micaceous marble. In the east
there are more quartzites. The top is generally coarse and
richer in biotite.

Marble 1:
Base is a prominent 2 m white gquartzite. The rest is well

crystallised marble and dolomite, pale yellow in colour.

Schist 2: :

Coarse, massive biotite-muscovite sghists. They contain
boudined tenses of quarizite in layers, some calc-schist bands
and an amphibolite band and have large, brown, broken garnets
in many of these bands.

bl :
Base = 15 om garnet band with 40% Ca rich garnets in amphi-
bolite., 2 - 5 m of calc-schists above, and then alternations

of .1 m beds of marble cum dolomite and gernet amphibolite-

ore of the latter being 2 m thick and having 40% large garnets.
These amphibolites thicker to the east but disappear ito the
west. They are gone by 050180.
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In the east, toward the top of this group are thick muscovite
schists (musc. up to 50%) with intercalated guartzites. These
thin westward and one goes by 060185 - this is probably a fold
closure, rather than a lateral facies charge. The top 5 m are
always pure marble, and contain, along a part of its length a
metabasic bedy, composed mainly of talc.

Schist 5:

Gemerally uninteresting and thick Bi-Husc. semi-polites, with
occasionel marble bands up to 3 m in thickness, and 5 prominent
2 m thick guartzites at intervals.

HMaxble i
Coarsely crystalline grey-yellow marble and dolomite. Thickens
& little to wes®, but dip shallows, so outcrop thickens more.

Gueissope~Schist:

A coarse bi. gntz. fsp. gneissose rock, of very uniform lithology
over all its outerop. It contains two very pure marbles, often
with signs of first muscovite schist and then a fine grained
equivalent of the gneise - a bi. schist. This latter is probably
& marginal facies. The gneiss closes round these "sediments",
which also contain a few guartzites, suggesting tight folding on
an axis//S1.

dale Body:
This forms an irregular lensoid mass, thickenning with 4 large

boudins, with thinning between them, parallel to 51, near the top
of the marble 2 group. ZEach boudin is some 200 m long and 50 m
thick, and can be seen to close completely downwards, and to
alternate ot some 5 m before opening into the next boudin later-

ally.

i
The different rock types in these boudins form completely separate
tenses, streaked out// S. Usually the margins consist of an

impure talc rock, with large patches of rotted felspar and perbaps
some pyrophyllite, and this rock is usually dominant, forming the
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rounded tops of the hills 793, 823 and two others. Also common
at the edge is a staurolite, garnet, amphibole, muscovite schist,

with very large staurolite and garnet erystals and océasional veins

of an asbestiform mineral - tremolite? - and macro-crystalline
biotite. These reach a maximum development on 793,

Other rock types include small but common tenses of chlorite/
amphibolite with 10 - 20% magnetite - often as 1 em octahedra,
Sometimes these are perfectly formed, and sometimes they are
streaked out // 51,

Also there are tenses of pure, pale green tale, especially
noticeable on 823,

To the west of Bjellavatn the succession is similar, allthough
thinned. No dyanite was found in schists 1, but 5 - 10% was
seen in schists 2 at 000111, However, beyond marble 3 there is
a difference.

ats 4:
Very thick sequence with muscovite schists, marbles, graphite
schists and garnet schists near the base, a sentral thieck zohe
of bi. muasc, semipolitic schists, varying continually, and a top
of very garnet, ferous schists,

ble
Thick, yellow marbles with a few thin, sparse amphibolite bands
near the bdbase,

Polding:
Clearly there has been early folding, tight and probably over=

turned to the south, with a fold axis // S on a mesoscale and
microscale. It is probable on a macro-scale too though im-
provable without work on a wider area.

There is late stage folding in a micro- and macro-scale in many
bands, in a gently NNW plunging axis, and there are ever later
buckles, probably associated with tertiary uplift, that swing
the strike gently in places -~ and a% the WW and SW corners of
Bjellavatn. ,



6.

Metamorphism:
Low kyanite/staurolite grade initially, but the two have probably

persisted in a metrograde metamorphic environment of high water
pressure, because of the formation of the tale, and the
biotitisation of amphiboles.

Cronomic Prospects:
Eil,

Tale - too impure and too small
Muscovite - not good enough crystals
Graphite = too diffuse

The only one seen was 3 specks of haematite in one quartzite band,
While the facts here are agreed between John Platt and myself,

we are unlikely to agree exactly on interpretation, which is here
mine,

For the Nasa area, again we are agreed on the dasic facts, but
ideas on structures and origins were still in a fluid state when
I left. Most of my ideas are in my notebook, but J.P. will, neo
doubt finish fuller and better ideas when he has completed the
mapping.

-—-0-—..
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Report_on Beiardal Map. Nick Badham

Traverses were made in the NE region from the granite gneiss -
probably, in fact, sparagmite here - out for 3 - 4 kms. A basic
stratigraphy was set up. It consists generally of alternations of
schists and marbles, with the maergins parallel to the regional
schistosity S1. Some of the schists are distinct, and some are not
so. This, coupled with the facts that thicknesses charge a little,
and that mineral proportions elter along strike, means that it is
hard to distinguish any ore group, unless more of the succession
be seen. This basic division pasists round to the NW cormer of
Bjellavatn, where there is a contorted sone, with miner folds
plunging at 20 - 30° to the north west. Apart from the fact that
this is late stage folding in 81, with a weak development of S2,
little more can be said, because exposure is minimal here.

To the south of this gap the succession of schist 1 — marble 3 is
seimilar, but thinned, to its northeran equivalent, but the schists
structurally above marble 5 here are clearly different to those te
the north -~ the "gneiss"-like schiste. Thie difference may be due
to lateral charges in ore unit, but I think not. Thus, either there
is a thrust, cutting out those gneissose schists, and bringing in
semipolites and a linestone - this I find unlikely because no such
thrust can be seen in th» field above marble 3, and because a
thrust ies unlikely first to cut aceoss S and then to rum parallel
to it, as this must have done, were it a thrust - or there is a
fold closure. This latter altermative is plausible, because of the
evidence of fold closures in the gneiss-like schist, and because of
the general microfold, but it is impossible to prove.

Tentative theory of the fold closure:




2.

b Such a theory reguires the schist 4 and marble 4 to be equivalents
of schist 3 and marble 3. While this is possible - considering the
scale of the fold, and realising that thinning may have occured on
the overturmel limb - I find it hard to believe it.

Tentative thrust theory:

e —m—————

Succegsion: North
Marble 4
Schists 4 Gneissose schists
Marble 3 Marble 3
Schists 3 Schists 3
Marble 2 Marbles 2
Schists 2 Schists 2
Marble 1 Marbles 1
Schists_1 Schists_1
. Granite gneiss Granite gneiss

Granite Gneiss:
® Pale quartso, felspathic, weakly foliated Rock. Very little mica,

and this mostly Biotite. Foliation // S1. It is a gneiss. It
contains, within it, near the contact with the metasediments, a
boudined band of biotite schist and an amphibole: epidote-felspar
rock, all with a rims of very contorted biotite up to 1 m thidk.
This was a plane of movement, and may represent a substantial
thrust. The amph.: Ep: Fsp rock is probably a metamorphosed

basic to intérmediate igneous rock. The biotite schists are clearly
of sedimentary origin, and so it is concluded that the whole of the



S

granite-gneiss seen is, in fact, sparagmite, with sediments
thrust over it, and the time basement further to the south,
structurally beneath it.

Schist 1:

Base = 1 m felspatic gneiss. Rotted. This is in contact
with the granite, and may actually be part of it. Next are
2 m of pale, rusty weathering muscovite schist, and then 5 m
of graphite - muscovite schist - the graphite is up to 50%
around 040165, but is elsewhere 20 - 30%. This horizon may
represent the thrust plane.

Above this is a quartzite horizon, up to 2 m thick, but very
pinched and folded. Around 040105 there are some schists just
below this containing up to 20% black macrocrystalline kyanite.
Then come a series of semi-polites with some biotite-amphibole
bands, some thin gquartzites, one of which contains specks of
haematite at 080184, and a 3 m micaceous marble. In the east
there are more quartzites. The top is generally coarse and
richer in biotite.

Marble 1:
Base is a prominent # m white quartzite. The rest is well
crystallised marble and dolomite, pale yellow in colour.

Schist 2:

Coarse, massive biotite-muscovite schists. They contain
boudined tenses of guartzite in layers, some calc-schist bands
and an amphibolite band and have large, brown, broken garnets
in many of these bands.

Marble 2:

Base = 15 cm garnet band with 40% Ca rich garnets in amphi-
bolite. 2 - 3 m of calc-schists above, and then alternations

of “ 1 m beds of marble cum dolomite and garmet amphibolite-
ore of the latter being 2 m thick and having 40% large garnets.
These amphibolites thicker to the east but disappear to the
west. They are gone by 050180.
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In the east, toward the top of this group are thick muscovite

schists (musc. up to 50%) with intercalated quartzites. These
thin westward and one goes by 060185 - this is probably a fold
closure, rather than a lateral facies charge. The top 5 m are
always pure marble, and contain, along a part of its length a

metabasic body, composed mainly of talc.

Schist 3:

Generally uninteresting and thick Bi-Musc. semi-polites, with
occasional marble bands up to 3 m in thickness, and 3 prominent
2 m thick quartzites at intervals.

Marble 3:
Coarsely crystelline grey-yellow marble and dolemite. Thickens

a little to west, but dip shallows, so outcrop thickens more.

Gneissose-Schist:

A coarse bi. gntz. fsp. gneissose rock, of very uniform lithology
over all its outcrop. It contains two very pure marbles, often
with signs of first muscovite schist and then a fine grained
equivalent of the greiss - a bi. schist. This latter is probably
a marginal facies. The gneiss closes round these "sediments",
which also contain a few quartzites, suggesting tight folding on
an axis//s1. '

Talc Body:

This forms an irregular lensoid mass, thickenning with 4 large
boudins, with thinning between them, parallel to S1, near the top
of the marble 2 group. Xach boudin is some 200 m long and 50 m
thick, and can be seen to close completely downwards, and to
alternate ot some 5 m before opening into the next boudin later-
ally.

The different rock types in these boudins form completely separate
tenses, sireaked out// S. Usually the mergins consist of an

impure talc rock, with large patches of rotted felspar and perhaps
some pyrophyllite, and this rock is usually dominant, forming the
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rounded tops of the hills 793, 823 and two others. Also common

at the edge is a staurolite, garnmet, amphibole, muscovite schist,
with very large staurolite and garnet crystals and ocfasional veins
of an asbestiform mineral - tremolite? - and macro-crystalline
biotite. These reach a maximum development on T793.

Other rock types include small but common tenses of chlorite/
amphibolite with 10 - 20% magnetite - often as 1 em octahedra.
Sometimes these are perfectly formed, and sometimes they are
streaked out // S1.

Also there are tenses of pure, pale green talc, especially
noticeable on 823,

To the west of Bjellavatn the succession is similar, allthough
thinned, No dyanite was found in schists 1, but 5 - 10% was
seen in sehists 2 at 000111, However, beyond marble 3 there is
a difference,

Schists 4:

Very thick sequence with muscovite schists, marbles, graphite
schists and garnet schists near the base, a sentral thick zohe
of bi. musc. semipolitic schists, varying continually, and a top
of very garnet, ferous schists.

Marble 4:
Thiek, yellow marbles with a few thin, sparse amphibolite bands
near the base.

Folding:
Clearly there has been early folding, tight and probably over-

turned to the south, with a fold axis // S on a mesoscale and
microscale. It is probable on a macro-scale too though im-
provable without work on a wider area.,

There is late stage folding in a micro- and macro-scale in many
bands, in a gently NNW plunging axis, and there are ever later
buckles, probably associated with tertiary uplift, that swing
the strike gently in places - and a% the KW and SW corners of
Bjellavatn.



6.

Metamorphism:
Low kyanite/staurolite grade initially, but the two have probably

persisted in a metrograde metamorphic environment of high water
pressure, because of the formation of the tale, and the
biotitisation of amphiboles,

Cronomic Prospects:
Mil,

Tale = too impure and too small
Muscovite -~ not good enough crystals
Graphite - too diffuse

The only one seen was 3 specks of haematite in one quartzite band.
Wnile the facts here are agreed between John Platt a2nd myself,

we are unlikely to agree exactly on interpretation, which is here
mine,

For the Naz2a area, again we are agreed on the basie facts, but
ideas on struetures and origins were still in a fluid state when
I left, Most of my ideas are in my notebook, but J.P, will, neo
doubt finish fuller and better ideas when he has completed the
mapping,

—— 0 -—— —
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LEGEND—TEIKNTYDING

International boundary with marker

Riksgrense, grenserdys, - merke +4+4+0+++

Province boundary
Fylkesgrense A O

District, town boundary
Heradsgrense, bygrense

Parish boundary
suknegrenss- e

Crown lands boundary
Statsalmenningsgrense

Main road; Route number—Hovudveg, vegnummer

. Jarnveg som er i bygging

Secondary road—Bygdeveg
Private road—God privat kéyreveg ——

Cart road—Kferreveg

Winter road; Track—Vinterveg. Lite synleg stig (ferdaveg)

Path, distinct—Kldvveg, gongveg, tydeleg trakka stig

Path with markers—Vordeset! stig og bldmerkt skogsveg

Telephone or telegraph line; Station
Telefon-telegraflinje, stasjon

Power transmission line; Power station, transformer station
Elekirisk leidning, kraft el. transformatorst.

Rocks: Awash; Sunken—Bade i sjomalet, Bée under vatnet * +

Sandy foreshore flat—Hovstrand med fiore og sloggrunnslinje

Marsh—Myr IE__A:

Coniferous woods—Barskog [ TJ
v

=
[2 [ o
& ]

*
.

Deciduous woods—Lauvskog

~ Mine, mining claim; Quarry—Gruve, skjerp; Steinbrof

Railroad, double frack; Stations; Halt
Jarnveg (tvisporal, stasjon, stoppestad

Railroad, single track; Caretakers house
Jarnveg (einsporal, voklarhus

Railroad, narrow gauge, electric tramway
Tertioer jornveg, elekirisk sporveg

Railroad under construction

Streetcar line
Trallebane, hestejarnveg

Aerial cableway—Togbane (taubane)
Church; Parish, chapel—Hovudkyrkje. Soknekyrkje. Kapell _
Cemeteries—Kyrkjegard

Factory, power station, etc.; Mill
Stéere fabrikk, drilt, kraftverk, mylne o.l.

Brickwarks; Small mill; Sawmill
Teglverk; Mylne [mollel, kvern; Sag

Wireless telegraph station—Tradlaus stasjon
Airfield; Parade ground—Flyplass. Eksismo
Horizontal control points—Trigonometrisk punkt
Lighthouse, light; Beacon; Air navigation light
Fyr, Iykt. Sjomerke. Luftfyr
Fishers or hunters cabin, cattle camp, etc.
Fiskarbu, skyttarbu, felceger o.l

Farms; Farm, mountain pasture—Gaord, smabruk, ploss, soster

Cottage, school, hotel, meetinghouse, tourist shelter, inn, sports-
hunters cabin, small farm, small pawer station, mill, etc.
Villa, skole, hotell, bedehus, turisthytte, gjestgjevarhus,

B o

?lll

1410

?409

7408

7407

706

}'405

7404

66°45"

15°13'10"

lower

.. northeen
peak

post office
vicarage

rescue station
sanatorium
sports cabin
rock, skerry
schoolhouse
hunters hat
Rreat

stream, current
sound
mountain-pasture
shieling
southern
telegraph station
peak, pinnacle
lakelel, poal
tourists shelter
lumber shanly
meelinghouse
lake (lakelet)
western
factory, works
carelokers house
plaih, meadow
ouler

.. enstern
upper
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REWRITE OF NOTE BOQK

8th July. Base Telegraphstue 1. (078172)

Traverse to North. Coarse Bi-Mu schists just to N of last
outerop of gnt.gneiss. Granite gneiss is generally well
foliated pale guartzo fsp rock dipping gently N, with dip
increasing toward contact from 15o to 300. These first schists
contain boudins of vein quartz, intrudeqﬁ%o the foliation (8S).

Above this is massive schist of similar composition. This contains
amphibolitised bands. It varies in coarseness.

Next is a good quartzite, with specks of ore - prob. haematite-in.
It shows good microfolding or t-w axis, of S, which here dips
generally at 30 - 40° at 000°.

Above this is a "dirty"™ marble - about 5 m thick. Then mica
schists with a prominent 2 m white quartzite that does not seem
to be so boudined out as others. This makes the base of a thick
marble of dolomite sequence.

Above this are schists with quartz vein in of varying grain size.
Dip 320 at 347°. Called Exposure (1) (072186). This too contains
an amphibolitised band, and also some scattered large garnets.
Caleschists bands. One of these garnetbands is 6" thick and
continuous along strike for 100 m. It is over 50% garnet -
exposure (2) (at 072188).

Then in cliff at 070188 are a series of dolomite/marble and
amphibole + garnet + biotite bands. One of these latter is 2 m
thick with 40% garnets, of poor quality.

On the Southern margins of hill 823 (070189) is talc - exps (3) -
probably from the metamgihism of basic and ultrabasic rocks.

The care of this is of serpentine mineral. Chlorite, talc and
altered felspar (scapolite). A marble lies to the North - clear
and pure and coarsely crystalline.

Grening Setting up a basic stratigraphy.

Granite 1. Granite gneiss

Gneiss Foliated gneiss

Schist 2. Rusty Bi-Mu svhists and quartzites + amphs.
Graphite at base 50 m

Marble 1 3. Dirty Marble (Pieske) 15 m

Schist 2 4. Schists. Semipelitie + calc bands.

OS2 .00¥8
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Marble 2 B Marbles and dolomites. 2' white quartzite at
base.

Schist 3 6. Thick schists + quartz boudins + calc layers.

Marble 3 T Marbles. Garnet amph. at base.

Mica schists + 6" garnet band.
Marble/amph. bands + 2 m garnet

band.
Schist 4 8. Schists - very rich in musc. Thin. Rusty.
9. Talc etc.
Marble 4 10. Marbles.
Specimen numbers. 2 S Garnet musc. Bi. schist from band in
Marble 3.
3 8 Talc.

Contact of gneiss seen on return is in
Schists 1 proper.
Musc. graphite schists 5 m.
Muscovitite 2 m.
Felspatic gneiss 1 m.
Gneiss.

The graphite schists are very contorted and rusty weathered.
They certainly are a plane of mowement, but on what seale is
impossible to tell - they may be a large thrust.

Jul th.

Exposure (i  - 092176. Granite gneiss sensu stricts is here
underlain by a series of biotitites and amphibole, epidote,
felspar rocks. These contain a foliation//S of the granite.
The contact is near 100% biotite, a metre, and so thick, which
has clearly been a plane of movement. Then what are in effect
biotite schists come in, These thicken and thin along the out-
crop, and are clearly boudins - they do not maintain the same
structural horizon, but get lower to the south. The granite
thins to the NE, but always remains between these rocks and
schists 1. Dip of contact is 15° at 340°.

Schists 1 down here show a typical contact with the granite, and
then go to normal schists + quartzites. No marbles are seen
until 095195, Here is 15 m of impure marble dipping gently to
the north.
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Schists above this are variable and thick, and then we come

on to marble 3 with garnet and amphibole bands. Above this are
muscovitites and muscovite schists, weathering very rusty, with
4 or 5 prominent quartzite bands 1 - 2 m thick, dip. 55° at 350°.
This zone is 30 m thick here, where as it was only some 2 - 5 m
at hill 825. Then again above this are garnetiterous schists.
Exposure (E} (088200) Hill 793. Thickenned lens of talc rock,
thinning to E and W along strike. Above this are thick marbles.

This lens contains many smaller lenses and streaks of different
rock types.

Included are - Garnet + staurolite amphibolite in serpentine (?2).
- Talc + altered fsp.
- Serpentine streaks.

In general the talc is dominant and other rocks form small
5mx 1 m lenses.

Exposure 6 (077193). Looking back at hill 793.

On top of exps. (E) is talc felspar rock again, with tenses of
staurolite garnet amphibolite. Staurolite crystals up to 30 m
long seen. 2 tenses - 30 m x 5 m of amphibole chlorite rock
with very large cubes of magnetite — up to 10%.

Quartzites in the rusty zone here are thinner and so is the
rusty schists. The talc assemblage thins again to the west.
Marbles are still to N of talc,

Specimens: S51 = Amph (?) + magnetite.

S52 = Asbestos from thin vein.
S53 = Serpentine/talc.
S54 = Staurolite, musc., garnet, biotite rock.



July 10th.

Traced the biotite lens in the granite gneiss (exps. (E) ) round
to prove it to be part of basement, not schists 1. Many
littologies in it. Each boudin seems to be some 100 m long,

and lower than that are to the north. It fades out to 1 m thick
behind the hut.

Schists 1 have very prominent quartzites in the east, on to the
Junkerdal Map, including ore 10' thick. These are however often
boudined. These appears to be a fold here as dip of S is 20°

at 290° at 094193,

Dip of base of marble 3 is 559 at 338 so the fold must be
contained in schists 2 marble 3 sequence.

Hill 656 (09920 ) has schists 4 on southern edge - very rusty
and with quartzite bands, and then has marbles above those.
Dip of these is 50° - 60° at 3480. There is then a series of
alternating marble and rusty (muscovite) schists and quartzite
bands, before thick marbles on the N of the hill.

The talc body must have thinned out by here, although there is
a % m amphibolite band. The talc only really appears 1 km
to the west of this hill at 091203.

July 11th.

Trying to follow marble 1 and 2 to see which is which. Schists
2 have large garnets in some bands, and are generally coarse
than the others.

Schist 2 and marbles 2 and 3 go round a flexure or there is a
discontinuity around 090195. There is no exposure in this
grand so it is hard to decide which marble that at 095195 is.

Talc at top of 79% has garnets up to 30% in many bands.
Possibility of ky here, though no definate crystals seen.

Amph + mag + garnet suggest a basic rather than ultrabasic
origin.

To north of 793 is thick marble, and with a great thickness of
minteresting schists, containing 3 prominent quartzite horizons.
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These dip at 65° at 350° and are some 2 m thick. They are
fairly boudined and broken. These schists also contain thin
marble bands. Then here is a much thicker marble - very pure.
Then, at 075203 begins a sequence of coarse, almost gneissose
schists of very uniform littology. Theare bi., gutz., fsp.
schists. At 070209 is a marble again, with thin politic rusty
(musc.) schists at its margins. Then to the N is more "gneiss-
ose" schist. The schists bordering the marble seem to be at
first finer equivalents of the "gneissose" are, and then to be
musc. - schists. At 068208 are two large boudins of quartzite,
which correlate to thinner bands in the marble-marginal schists.
The "gneissose" schist closes round this marble schist sequence
in a small lake, and then to the west another such sequence
opens out:

Coming back round lake and marbles - that at hill 792, then
being schist, then thin marbles then (exposure (8)) at 060186
is another talc body.

Looking east at hill 823 the talc thins down to the lake and
swings to the north. It also closes downwards - ie it is a
3 boudin.

The talc at 060186 has amph + gnt + musc schists with no stauro-
lite, solid talc tenses a few metres long// to S, magnetite (?)
amph. tenses, serpentine tenses, pure talc tenses of the
dominant talc + altered felspar rock swinging around all these.

Walking south the is more marble touching the talc, then
schists, then another marble that links to that on hill 0701853.
Thrust the schists above this have thinned considerably to the
west. Dip here is 359 at 3429,
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Exposure (i) sy 50 m above contact is a thick kosic band
before the graphite schists, dipping 25° at 068180.

Grening. Revised "stratigraphy".
"O0oj.t. gneiss™. Gneissose schist (+ mbles. + schists + qutzs.)

Mble 3. Marble - usually clean + dolomitic.
Sch. 3. Schists - minteresting.
Mble 2. Containing the talc body. Thick rusty
schists + quartzites in fast, thin in west.
Sch. 2. Schists - mbles. + amphs. + gutzites.
Mble 1. Marble - thick + clean.
Sch. 1. Schists = + qutz. + thin dirty marble.
Granite gneiss.
Specimers - S7 = Muscovitite
88 = Magnetitic rock.
July 12th.

Dip in marble 2 in east edge of Hill 93%2 (051177). Marble is
thicker here.

Granite contact runs up S edge of this hill. Marble 1 seems

to be *absent here in the schist 1 sequence. Dip in marble 3 at
043177 is 40° at 310. There is no talc here. Following this
marble back, the talc thins out by 054183, schists to N of
marble 3 dip 40° at 305°, so contact has swung a lot, and
succession here has thimed.

Further to sw. strike has swung more - dips 60 at 300° 030160.
Traversing back to Bjellavatn from 018165. Thick schists +

calc bands + garnet bands ——> 5 m marble —> garnet mica schist
(40° at 288°) —> 8 m marble —> gnt. mica schist + quartzites
-—> 3 m marble— very contorted garnet mica schist —> coarse
felspatic schist (psammite)—> 15 m marble —>10 m semipolites
—350 m marble (marble 2) (all before this is part of Bechist 3
gequence)—> calcschists #.marble bands 30 m—> 20 m marble
(marble 1) — thin semipolites—>2 m quartzite — Exposure
(039165) ky musc.schist-—> musc. schists —> graphite schists
——> granite gneiss.

All between granite + marble 1 is schist 1. Graphite at the
contact is up to 50% in a 3 m band for 100 m laterally. Kyanite
is dark coloured and up to 0% in a 1 m band, dipping 50o at
515°.



Specimers SS1
S8

ky. musc. schist.
graphite schist.

2

July 135th.

Walking down to Storsletten. Granite contact followed and
mapped, dip 10° at 290° in one place, but usually nearer

340°. Contact cuts across streams generally here after following
them on top. Exposure lost in trees.

July 14th in gjestgiveri.

July 15th.
Walked up to 426, but John's leg bad, so carried him back to
hotel.

July 16th.

Balked up to Bjellavatn. Exposure nearest lake at 023151 in
musc. schist - prob. within 10 m of contact with granite.
Schists above up to hill 804 (021156). Many quartzites and
calc schist bands. Marble at top, 20 m thick. Dip 50° at 320°.
More schists + gquartzites + garnets to nw. Then 30 m marble.
Then schists with garnets. Very tightly folded on ew. axis,
with plunge of 20° to east.

Long graps of no expose to nw. Then schists - very psammitic -
at 018163. No good foliation, but miner folds plunging 30° at
320°. Most of valley to north is morsaine.

These schists cannot be correlated with those mapped to the

ne. of the morsaine, and there is probably a fold of fault
running through this gap. The intemsity of miner folding,
observing S, and developing 82 suggests a fold. A closure of
schists over marble at 021165 seems to fit with this idea. 1
have no idea what the fold does, unless i plot all fabrica or a
stereogram.

Walking to nw. from last exposure are old exposures of rusty
schists and garnet schists, getting less folded to the nw., and
with S1 becoming more prominent. There are some graphitic
schists.

On west side of Harodalen at 998162, after long bog with no
exposure, is coarse semipolite and musc. schist. Dip 400 at
260°. Large quartzite boudins in bands. Weakly or non garneti-
ferous.
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This does not seem to be equivalent to the "gneiss"™ to the ne.,
allthough there is no exposure to tell between them.

Dip at 592 is 50° at 270°. Garnet schists are now pedominert
(99%160). Large and small garnets, between 10% and 50% of the
rock. Dip is 70° at 280°. There are mesofolds with 50 m
amphitudes in this garnetiferous band. The band strikes north
up the hill.

To n. of the garnet band is a linestone - dip 350 at 2750. This
fairly thick and going down into the valley - 1 m not

Walking back fgrther to so. much the same succession is seen,
with better exposure. ie. Garnet schists —7 thick and varied
schists with garnet band near its eastern margin, and rusty
zones either side of it — marble 3 —3 garnet semipolites —
marble 2 — schists (much more contorted with miner folds
plunging 15° at 005°). Dip at 011131 is 60° at 290° > quart-
zite bands —y marble 1 —) schists and rusty bands — graphitic
schist-—> granite gneiss at 017140.

July 17th.
Half way up Bjellavatn, just ne. of hill 721 granite contact

is exposured,

The usual contact succession is present, but there is very little
kyanite in the schists above the quartzite.

Thin marble 1 at 100 m above lake, then schist 2 and marble 2.
Marbles thicker to the south, but contain their characterisitc
components throughout a few boulders of a talc. Felspar rock
lie about here - very large ores. Perhaps there is another
talc body soon.

Ore band in schists 2 has garnet and kyanite in, but neither in
large quartities.

Strike swings round base of lake - check tomorrow.

Walking wnw. on a traverse from 000100. Marble 3 is of usual
thickness. The schists beyond it go.

Rusty polites + 1lsts. + quartzites-—> semipolitic biotite
schists —> coarse psammitic "schists" in 5 - 10% large garnets
(50° at 290°) —> great thickmess of garnet mica schists and
semipolites with rusty zone at base. (These don't quite tie

up with the garnet poor schist, sequence to the north, but
there may be some slight compositional change along strike)—>
Psammitic schists—> garnet rich schists —3 limestone + amphs.

Walking back further to north seme succession is observed.
No economic minerals - in fact no "minerals" at all.



July 18th.
Heavy rain and low cloud. Visibility 20 m.

July 19th.
Very bad weather with poor visibility west to south end of

Bjellavatn, to follow granite and marble 1 across Bjelldga stream.

Impossible to continue further up hill, because of low cloud.
Strike has swung to nw. - se., and dip generally steepers round
here. All sequence seen is normal. Came across Nils Hollanders
camp. He is not working because of the weather, so I too0

@m’ giving up. He is looking for minerals - and finding small
amounts - in the granite - which is probably sparagmite here.

July 20th.
Walked down to Storsletten.

July 21st.

To Bolna. Purpose - to“see out ky. + quartz. Structure,
outcrop and interpret them. Also look for ore minerals.

In afternoon, distinctive "mappable"™ lithologies were looked
for.

1/. Augen gneiss.

2/. Quartz + graphite schist.

3/. Quartzite + ky (in places) + musc. schist.
4/. Schists.

5/. Psammites.

Also boulders of a matic felspar and amphibole - and chlorite? -
rock of what was probably a gabbro. @lnes says it outcrops
further up, and was a gabbro, but is now mainly chlorite,
epidote and Na-felspar.

22nd July.
Traverse from 120742 to 128753.

1 400 m se. of transformer hut (T.H.) is quartzo felspathic
pale hard massive psammite, gently folded about a near
vertical axis. Prominent schistosity (S1). Dip avg. = 80
at 230°. Less than 10% mica. This continuos to nne., with
fairly constant lithology. Some quartz crystals are well
rounded suggesting that they may still be sedimentary remnants.
At this grain size it is probable that they were either pat of
"turbidite" (sensulate) or continental sandstones, as the fel-

(0]
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spar must come from day minerals or reconstitute from other
sedimentary felspar. The latter is most plausible, seeing

we are on a basement granite and that these are "Vorland®
sediments. In places Bi contact 30%, and ditto for muscovite -
perhaps from local patches of other sediment in an equivalent
dominatly of quarts and felspar/kaolin - the weathering products
of the basement "granite®.

(:)Coarse bi. musc. semi. - polites musc. semi. - polites.
Variable coarseness. Transformer H is 300 m at 016°. Biotite
often crinkles by later folds, out of plane of Si. Dip of

8, = 75° at 234°, but again, gently folded. S, is weakly
developed. In places this sequence contains minute specks of
haematite and golena and some iron sulphide. Also a few thin
calcareous bands and streaks of fluorspar in places.

(:JZOO m at 0600 from TH. Quartz., flsp., musc. psammites, with
20% mica. Small specks of mineral - both haematite and falena -
but very sparse. Bands of Bi.rich rock. This similar to C@
but with more mica. Dip 70 - 80° at 240°.

C)150 m of no exposure and then 2 patches of rock in place.

The southern most is psammite like (:) dipping 20° at 058°.

It has calc bands. The secand is musc. schist with up to

2% pyrite. Dip 350° at 046°. These are close, at 100 m at
3%6° from T.H.

(5 50 m at 324° from T.H. Musc. schists with pyrite, fine
muscovite bands and quartzites - very refolded and boudinnage
common in these. S generally dips 40° at 078° to 500 or 0480,
but varies. The quartzites contain only very sparse kyanite

or a rough check.

6 20 m to n. of 5. Massive semi. - polite. Dip 80° at

050°. Up to 1% pyrite.

@DBOO m at 250° from T.H. in stream. Augen gneiss. Quartz and
felspar well segregated, and streaked and folded biotite
between. Dip of S1 between 70° at 030, of vertical striking
120° - 300°. The banding is // to S,. A few small epidote
patches seen, and also bi.rich bands.

@bﬁoo m at 244° from T.H. in stream. Psammites, semipolites,
quartzite (gmeenish + banded) and graphite schist, some 5 - 10 m
thick. Dip 85° at 238°—> 45° at 220°. Both up and down.
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Stream, within graphite schist are thin tenses of quartz.
Cavernous and covered with an iron y but clear and pure
inside, with no minerals. The lower of these is 20 m long and
5 m wide. It thins to east and dissappears under boulders to
the west.
20 m to north is more augen gneiss. This is better crystallised,
and more schistose.
Walking from to 157750, up stream.
The second quartz tens is up to 5 m thick and 800 m long.
It dips // to its contacts, which are // to Sy, at 50° at
220°.
Joint -planes in it at - 60° at 015°

55° at 216° ( S,)

45° at  96°

85° at 312°
On both sides of it are thin wedges of psammites and semi-

o

polites and graphite schist, before augen gneiss. Top is
observed by and boulders. 100 m further up stream,
however, psammittes are in contact with augen gneiss on both
sides - so no quartz here, ever though graphite schist is
present.

@ In same quartz body, # way up.

Thebouldering psammites have calc bands. Contact dip

35° at 192°.

At top of quartz body, where it dissappears,there are

veins and pods of quarts in the augen gneiss and metasediments.

Quartz is intrusive. The pods are // to S1, s0 intrution was
syn of post formation of S1, but pne. the later folding that
elsewhere 82, as the sediments and quartz contain these
folds.

Walking back to ssw. from 10 .

Augen gneiss first, which still seems different (more ginuous
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micas) than that to n. Bi.rich banded horizons. Exposure of
this for 200 m, then 50 m no exposures.

@ 300 m south of . Augen gneisses dipping 85° at 0040_.-—9
vertical, strike 940 - 2740, S1 is very folded here.

A250 m to S of () 50% musc. in a musc. schist, with 2 - 3%
pyrite. Dip 300 at 206°. Quartzites at top of ridge, and
then more musc. schists. ILook for ky later.’

13Ky. 150 m to n. of @lnes' hut - 0.H.

Much quartzite, associated, and museovite too. The ky. %

age varies between 10 and 40%, 1 recon (up to 5% pyrite also)
in quartzite. There is also a lot of vein quartz. Dip is
variable and very folded, but generally steeply at 0350.

Geening.
Traverse 1 - 8. Section, showing S1 dips at contact N.

July 23rd.

To n. of augen gneiss is a green basic rock, d4ip 30° at
220°, about 5 m thick at 1%38757. This prob. a metamorphosed
dyke and small intention. of dolerite/gabbro, in basement
granite. All ground is a coarsely crystalline, unlineated
quartz, fsp., biotite rock - granitic looking, but probably
not so in eomposition. This becomes lineated near the margin.
Where the quartz is intruded augen gneiss. This is
slightly different from the other augen gneisses to south
which are prob. granitised sediment of sediment of sparagmite
age - not part of basement as such. Foliation in margine of
granite here dips = 15° at 266°. There are many shallow

open folds of 20 m amphitude here, with an axis plunging
about 10° at 245°. Often, near the contact, the augen have
become hands of biotite. A small quartz vein at 145748 has a
little well crystallised galena in, but very small amment.
This vein is related to the quartz body, and is // to S,.
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(:)ﬁ-km from lake, at 314° is gquartz to granite (to distinguish
it from the other augen gneiss it is called granite here)
contact. The edge zone is very veined. There are sparse, small
patches of mineralisation with pyrife, pPyrohotite,
pyrite, chalco pyrite and a rather pale yellow sulphide -
probably a "mixture" of 2 of the afarementioned, ie of inter-
mediate composition.
Musc. graphite schists in thin slivers stuck or to edge of
quartz - still pme. and white. Quartz is 20 m thick and contact,
and a plane in it dip 45° at 226°. South contact has slivers of
graphite schist and then a thin layer of psammites and
quartzite before the augen gneiss, dipping 55° at 222°.

16 147745. Metabasic rock - gabbro. Amph., chlorite, fsp.,
(epidote?) assemblage. Dip 55° at 221°, This is generally
poorly foliated, except at margins, suggesting it is late stage.
50 m to west is augen gneiss swinging round base of gabbro,

dip 10° at 130° round here. Thus gabbro seems to have affected
S by its intrusion. Quartz contact retains same strike, however,
so effect is local.

Further to sw. is banded amphibolite, 55° at 238°, microfolded
along an axis plunging 15° at 154°.

f2)Revisited. Base of cliff is bi. semipolite, 5 m thick.

300 at 1900.1_1 m of fsp. psammite. Musc. schist with
quartzites, muscovitites and thin (% m) band of kyanite.

Ky % ago 20% usually. All have accessery pyrite. Then semi-
polites 5 m. Then musc.guartz schist 2 m, then gquartzites +
musc. schists - very refolded, plunge at 10° at 2200, 30 m.

Dip is 30° at 220°. Further to south miner folds plunge 30°

at 142°. It is probable that we have 2 periods of later folds.
An earlier set plunging se., nw. and a later set plunging sw,
buckling the first ofes, so that they plunge both ways. This

gives a small scale dome and basin effect to the beds with
local dips pointing in all directions.
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@Miner folds in se.-nw. axis refolded in ne.-sw. axis,

so axis of first are plunges both ways, 20 m to s. is quartz,
fsp., musc., semipolite = 85° at 215°. These 5. Specks of
haematite and galena, 30 m to s. dip = 80° at 058° - ie it
is generally vertical.

100 m across to s. is this, then bi. semipolite and then
quartz Ifsp. psammites 1

200 m over, near 2ndstream. Psammites 5 50° at 128°.

Succession obtained off 2 traverses is:

1) Quartz, fsp. psammites. 1, 18, 19, 22.

2) Bi., musc. semipolites and psammites. 2, 3, 17, 32, 33.

3) Musc. schists and musc. and quartzite and ky. 4, 5, 13, 12,
20, 29.

4) Semipolites and psammites. 6, 30.

5) Augen gneiss and psammitic bands. 7, 10, 11, 23, 25.

6) Psammites, semipolites and graphite schist + calc schists
containing quartz. 8, 9, 15 etc.

7) Augen gneiss - basement.

July 24th
19 1 type psammites 450 at 214. Continues 300 m to south -
not going further.

20 T.H. purpose to follow ky upwards and note % ages etc.

40 m to nw. of T.H. are quartz musc. rocks with pyt. +
psammitic bands. Also accessary haematite. 70o at 0400.
Miner folds plunge 045° at 15°. Ky is thin # m band,

very pinched, sinuous and folded. 20% ky, about in guartzite.
Succession = 1 m quartzite + ky (sparse)—> 1 m quartz musc.
schist —3 m quartzites 20% ky + quartzveins-—>1 m quartzite
+ ky (sparse)—>1 m muscovitite— 5 m quartz, musc., pyt
schist—>3 type psammites. Dip is near vertical.

Ky containing quartzites thin to east and west, when musc.,
quartz, pyt. schist closes round these tenses.
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There is ky in most of the rocks but the muscovitites, but
in very low %ages. These beds are so much more folded than
others that this is probably an early fold crest.

To east of this tens psammites runs the quartz, musec., pyt.
rock, with no quartzites running through, in surface.

300 m further up the ridge semipolites and psammites dip

70° at 068°, to south of musc., quartz, pyt. rock in contact
with it. Thus the contact of 2 3 swings here. % km up it
is back again an old line.

A base of 836 ridge is a 20 m amplitude fold plunging 090°
at 20°. On north edge of this ridge is a 4 - 1 m band of
quartzite containing a little kyanite, in quartz, musc., pyt.
rock. Weather atrocious so down below clouds.

7 Revisited, then 8 to study "irregular gneiss" and see
if it is the same as the basement gneiss. I think it is now.
The 2nd stream north of T.H. is cut in semipolites and

graphite schist between the 2 augen gneisses. Fault. Still
coloured different on
map, far distinction.

No exposure in streams, after they join.

21 Farily basic massive unlineated rock with bl., ehl., T8p,
and little quartz. This is part of basement and is probably

a meta intermediate dyke (diorite) and perhaps an "acidified"
basic (dolerite) dyke.

200 m to south-west is more of this, surrended by augen gneiss.
Dip is vert., strike 128° here.

Augen gneiss seen in stream at 122755 - not sure which part of
it though.

A boulder of rounded augen gneiss fregments in graphite schist
seen. This looks like a fault brecoia, suggesting that the
contact is a fault, up which quartz was emplaced.
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22 Weather so bad that have retired to Randalselven to de a
section.

1 type psammites here, by bridge and for 200 m up stream.
These gently folded on axis plunging 15° at 150°. odd patches
with more bi. and musc. One band has magnetite and small
garnets. Dip 20° at 138° at bridge. 50° at 205°, 200 m to n.
Then no more exposure.

July 25 th.
23 Irregular gneiss. Dip 75 at 028. It still has 0dd bi. rich
horizons, indicating perhaps that it is granitised

sediment - hard to forget bi. separating from qutz. and fsp.
and vica versa.

200 m to SE is same

100 m to E is same

100 m to NE of last is "gabbro" - very metamorphosed.
On top of hill, at 147746, gabbro runs to sw. of augen gneiss,
with contact running nw. se. This is mapped in. Patches of
net veining in gabbro. It veins the augen gneiss along s.
It is chilled against the gneiss, but is foliated in its
margins. The gneiss is best éround it slightly. Thus the
gabbro is late stage metamorphic. Prob. intruded into a still
hot region, during copling, and this promoted very slow
cooling and high wup's . Hence the gabbro minerals would
adjust to their chlorite, epidote, felspar assemblage, yet
s. would be bent by instrusion. The slow coolinger high wup
may have helped lingering "Hydsthemal" conditore nearly -ie
the quartz and mineral intrusion.

24 Quarts contact swings to south here in a large ridge on

top of the hill. Dip of top contact is shown by slivers of
semipolite adhering, to be 50° at 2520 at 150744. The quartz
then shallows in dip and its ground outerop thickems. It is
actually some 25 m thick. N contact dips 30° at 242° on the
"crest" of this swing against augen gneiss. Sediment thickens
around quartz because of shallowing too. Contacts are full of
quartz veins, but no mineral.



Quartz tongues off at "crest" of swing into 2 bodies,
apparently. These may be continuous and may be separate
"blips". They are always in a metasedimentary avelope.

25 Small patch of pyrite mineralisation at 150743.
Schists here lie virtually horizontal on quartz.

Sediments continue to east up hill, with some good tens of
quartz in - 30 m and 2 m, between the two gneisses. They
are thick and folded on east-west axis, very operly.

26 Is graphite schist in metaseds., dipping 35° at 114°.
The main guartz body defineately ends at the base of the
hill, where it is nearly horizontal.

27 Gneiss folded round at base of quartz at 149743. Dip 35°
at 310°.

28 Gneiss on hill below gabbro 100 m south of 27.

x 200 m east of 1038 is contact of gneiss with sedimente.
Gabbro has out by here. Seds. and semipolites and
psammites of 4 type, as lower down. Dip vertical, strike 3000.

29 Just of south edge of ridge are guartzites and muscovitite.
Very dip torted. 1 small amount of ky in some. 20 m thick.

30 Seds. in stream in contact with gabbro streak, with gneiss
to north of this. 45° at 1050, but probably totated by
slumping.

31 Gabbro in contact with gneiss, before seds., so gneiss does
surround gabbro. South is vertical,strikign 044°.
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Grening

Sections through quartz body.

S N along 148 longditude.
27th July.

32 Weakly micaceous pale massive psammites 50° at 224° = 1.

3% Psammites with more mica. pale. Gently folded round
agently eastward plunging axis. 25° at 190O and 30° at 240°.
200 m to north and bi. semipolites. All these = 2. These

dip steeply to north.

Going up stream with quartz in, to map bodies exactly on

1 ¢ 10 000.

Augen gneiss at base - 30° at 040°.

18t body is 20 m and 5 m maximum.

2nd body is not continuous right up to the top, but is

2 bodies. The lower ore is 200 m long + 4 m wide, "Sediments"
run: right through, however, where there is no quartz, 2rd
body is over 10 m thick, dipping 40° at 220°. 1t swings away
from stream and then back to its o0ld strike, This is because
it goes over the axis of a small sw, gently plunging fold. ie.
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The seds, here are up to 10 m thick en the south side.
After very contorted with slightly overturned (to the north)
microfolds. These are probable dragfolds on a thrust. s

They are clearly lier than the later, open, shallow plunging
micra folds,
Many small pods of quartz in sediments up here, some more than

1 m long.

Quartz body on top is now completly sorted out. It is up to
20 m thick, At top end dip shallows and sings round and then
the body goes above the hill, because the plunge of the fold
is steeper than that of the hill.
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The small tenses of quartz to the north of the main body are
not tension gash fills as they are surrounded by a sedimentary
evelope. They must either be folded with faulted-equivalents
of the main body. Since the certaining sediments dip south
under augen gneiss it is most probably fault repeated - only
an isocline could do this other wise and there is no evidence
for isoclines. The increase in contortion in harrow zones
suggests a small thrust as well.

Walking from 160738 to 1214 peak. - Sediments sometimes with
quartz in, repeat themselves up the hillside, because of small
tight folds. Often one limb of these folds is missing, and
perhaps a small thrust is present - these are impossible to
see in the graphite schists. Most of these folds plunge at
some 20° to sw,, but some plunge to ne., so there is later
folding on another axis.

Section 1 kxm west of 1214 peak - north + south.
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The silver mines are outcrops of quartz with argentiferous
galena in them, The guartz bodies are also very broken, with
slivers of graphite sehist amongst them.

July 28th.

Walking up ky from ﬁ:) to top, to get some idea of what it is
doing., A (:) The beds are vertical, very contorted, and
certain a remarkable number of well crystallised minerals
ineluding kyanite, quartz, pyrophyllite, a green mica, musco-
vite (tale?) and pyrite. The ky % is very great in 3 or 4
thick quartzite beds. The succession also includes chlorite
bands, (Chlorite and kyanite in association, Must be retro-
grade from bi., while ky has resisted better) quartzites and
quartz, musc. rocks and is rimmed by the quartz, musc., pyt.
rusty schist, as always. This centortion is not echoed in
the psammites of either side, so this zone may be a fold

cone af a thrust.
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200 m to the ese. is the continuation of the 13 ridge, but now

it has much less kyanite - barely 10%. The quartzite are dominant
but thinner. There is no development of macrocrystalline minerals.
There is a slight southerly swing in the strike of the ridge here,
and quartzites and gntz, musc. pyt. schists close round the ky
outecrop.

These rocks also contain streaks of this unknown purple mineral,

37 300 m at 140° from 13 . Strike is 140°, dip vertical,
Musc. pyt. gntz. schist with much purple mineral,

There are two possibilities.
Either the red line is a thrust, or
there is a fold - shown in green,
The contortion of the quartzites and musc. rocks, and their vertical
dip, compared to that of 40° - 60° of the psammites to the north,
suggests a thrust, So far does the lack of cornelation either
side, as might be expected, were this a fold. Such a thrust is
almost cortainly folded, as is that between quartz and basement,

but the ky zone does not seem to reappear,
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Walking up sw. side of 1214 mapping the exact outcrops of quartz

and sedimemst on the basement, so that folds and faults may emerge.
The folds and thrusts explain the sudden terminations of successions
into the hillside. All the quartz and sediments can be seen
clearly lying on the top of the basement here.

Walking back down to cross to eastern end of 1086 ridge., Psammites
(4) are barked at 40° at 200° against vertical and very contorted
quartzites, and muscovitites (3). To the north, in the valley
augen gneiss outecrops, dipping gently to north, with just beneath
it,psammites (3) also dipping north. Further up sediments appear,
folded into basement. This suggests that the 2 augen gneisses are
one and the same here,

Section NS.

The 4 psammites here are almost gneisses, and have amph, bands,
and also specks of galena,

Walking again up Nasa hillside, to check outerops it seems that
the folds are much tighter than I originally thought, and that ore
limb (southern) may be thickenned, while the other (N) may often
be thinned, and ever become a small thrust.

Thus the quartz may be
thick in one place, and
absent in another,
As well as these folds are others to them, so the plunge charges,
and quartz comes in and out of the hill in the other dimension,
In places quartzite can be seen quartz directly, and this is
prob, how the quartz body was formed.
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Back on north edge of quartz by lake at 149744, Contact is very
veined with quartz, and there is 1 - 2 m of sedm, before the augen
gneiss, These are often very baked in appearance, and are
frequently brecciated, with gaps filled both with quartz and
graphite schist - of boulder found in stream lower down., This is
proof of movement and probably a largish fault,

Graphi'te schist appearing from beneath the gneiss, Also cale
schists and a quartzite., Gabbro lies on top of the gneiss, Augen
gneiss also lies below graphite schist here (140744). This graphite
schist could be part of quartz and related sediments are also of

3 - 4 transition,

Found later that in fact it doesn't dip underneath, but comes out

in a tight fold against gabbro gneiss.

Here this may be a thrust, or may be an overturned fold limb,
where as further up it is almost certainly a thrust,

These graphite schists of all appear in an open fold, plunging

15° to the west, but are also folded tightly about a north- south
axis, with the eastern limb overturned. These seds, don't lie

¥p with those round the musc, gqntz. pyt.(3)—ppsammite (4) junction,
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REWRITE OF NOTE BOOK

8th July. Base Telegraphstue 1. (078172)

Traverse to North. Coarse Bi-Mu schists just to N of last
outorop of gnt.gneiss. Granite gneiss is generally well
foliated pale guartzo <fsp rock dipping gently N, with dip
increasing toward contact from 15° 1o 300. These first schists
contain boudins of vein quartz, 1ntruaeq¢%o the foliation (S).

Above this is massive schist of similar composition. This contains
amphibolitised bands. It varies in coarseness.

Next is a good quartzite, with specks of ore - prob. haematite-in.
It shows good microfolding or t-w axis, of S, which here dips
generally at 30 - 40° at 000°,

Above this is a "dirty" marble - about 5 m thick. Then mica
schists with a prominent # m white quartzite that does not seem
to be so boudined out as others. This makes the base of a thick
marble of dolomite sequence.

Above this are schists with guartz vein in of varying grain size.
Dip 320 at 347°., Called Exposure (1) (072186). This too contains
an amphibolitised band, and also some scatiered large garnets.
Caleschists bands. One of these garnetbands is 6" thick and
continuous along strike for 100 m. It is over 50% garnet -
exposure (2) (at 072188).

Then in c¢liff at 070188 are a series of dolomite/marble and
amphibole + garnet + biotite bands. One of these latter is 2 m
thick with 40% garnets, of poor quality.

On the Southern margins of hill 823 (070189) is talec - exps (3) -
probably from the metamdphism of basic and ultrabasic rocks.

The care of this is of serpentine mineral., Chlorite, talc and
altered felspar (scapolite). A marble lies to the North - clear
and pure and coarsely crystalline.

Grening Setting up a basic stratigraphy.

Granite 1. Granite gneiss

Gneiss Foliated gneiss

Schist 2. Rusty Bi-Mu svhists and quartzites + amphs.
Graphite at base 50 m

Marble 1 3. Dirty Marble (Pieske) 15 m

Schist 2 4. Schists. Semipelitic + calc bands.

O52.00%
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Marble 2 5. garbles and dolomites. 2' white guartzite at
ase.

Schist 3 6. Thick schists + quartz boudins + calc layers.

Marble 3 7. Marbles. Garnet amph. at base.

Mica schists 4+ 6" garmet band.
Marble/amph. bands + 2 m garnet

band.
Schist 4 8. Schists - very rich in musc., Thin. Rusty.
9. Talc etc.
Marble 4 10, Marbles.
Specimen numbers. 2 S Garnet musc. Bi. schist from band in
Marble 3.
3 8 Talc.

Contact of gneiss seen on return is in
Schists 1 proper.

Musc. graphite schists 5 m.
Muscovitite 2 m.

Felspatic gneiss 1 m.
Gneiss.,

The graphite schists are very contorted and rusty weathered.
They certainly are a plane of movement, but om what seale is
impossible to tell - they may be a large thrust.

July 9th. :

Exposure (:) - 092176. Granite gneiss sensu stricts is here
underlain by a series of biotitites and amphibole, epidote,
felspar rocks. These contain a foliation//S of the granite.
The contact is near 100% biotite, a metre, and so thick, which
has clearly been a plane of movement. Then what are in effect
biotite schists come in, These thicken and thin along the out-
crop, and are clearly boudins - they do not maintain the same
structural horizon, but get lower to the south. The granite
thins to the NE, but always remains between these rocks and
schists 1. Dip of contact is 15° at 3400.

Schists 1 down here show a typical contact with the granite, and
then go to normal schists + quartzites. No marbles are seen
until 095195. Here is 15 m of impure marble dipping gently to
the north.
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Schists above this are variable and thick, and then we come

on to marble 3 with garnet and amphibole bands. Above this are
muscovitites and muscovite schists, weathering very rusty, with
4 or 5 prominent quartzite bands 1 - 2 m thick, dip. 55° at 350°.
This zone is 30 m thick here, where as it was only some 2 - 5 m
at hill 823. Then again above this are garnetiterous schists.
Exposure (@ (088200) Hill 793. Thickenned lens of tale rock,
thinning to E and W along strike. Above this are thick marbles.

This lens contains many smaller lenses and streaks of different
rock types.

Included are - Garnet + staurolite amphibolite in serpentine (7).
- Tale + altered fsp.
- Serpentine streaks.

In general the tale is dominant and other rocks form small
5mx 1 m lenses.,

Exposure 6 (077193). Looking back at hill 793.

On top of exps. (@} is talc felspar rock again, with tenses of

gtaurolite garnet amphibolite. Staurolite crystals up to 30 m
long seen. 2 tenses - 30 m x 5 m of amphibole chlorite rock
with very large cubes of magnetite - up to 10%.

Quartzites in the rusty zone here are thimnner and so is the
rusty schists. The talc assemblage thins again to the west.
Marbles are still to N of tale,

Specimens: S51 = Amph (7) + magnetite.
852 = Asbestos from thin vein.
S53% = Serpentine/talc.
854 = Staurolite, musc., garnet, biotite rock.
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July 10th,

Traced the biotite lens in the granite gneiss (exps. (4) ) round
to prove it to be part of basement, not schists 1. Many
littologies in it. ZEach boudin seems to be some 100 m long,

and lower than that are to the north., It fades out to 1 m thick
behind the hut.

Schists 1 have very prominent gquartzites in the east, on to the
Junkerdal Map, including ore 10' thick. These are however often
boudined., These appears to be a fold here as dip of S is 20°

at 290° at 094193,

Dip of base of marble 3 is 55° at 338 se the fold must be
contained in schists 2 marble 3 sequence.

Hill 656 (09920 ) has schists 4 on southern edge - very rusty
and with guartzite bands, and then has marbles above those.
Dip of these is 50° - 60° at 348°. There is then a series of
alternating marble and rusty (muscovite) schists and quartzite
bands, before thick marbles on the N of the hill.

The talc body must have thinned out by here, although there is
a 4 m amphibolite band. The talc only really appears 1 km
to the west of this hill at 091203.

duly 11th.
Trying to follow marble 1 and 2 to see which is which. Schists

2 have large garnets in some bands, and are generally coarse
than the others.

Schist 2 and marbles 2 and 3 go round a flexure or there is a
discontinuity around 090195. There is no exposure in this
grand so it is hard to decide which marble that at 095195 is.

Talc at top of 793 has garnmets up to 30% in many bands.
Possibility of ky here, though no definate crystals seen.
Amph + mag + garnet suggest a basic rather than ultrabasic
origin.

To north of 793 is thick marble, and with a great thickness of
minteresting sehists, containing 3 prominent quartzite horizons.
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These dip at 65° at 350° and are some 2 m thick. They are
fairly boudined and broken. These schists also contain thin
marble bands. Then here is a much thicker marble - very pure.
Then, at 075203 begins a sequence of coarse, almost gneissose
schists of very uniform littology. Theare: bi., gutz., fsp.
schists. At 070209 is a marble again, with thin peolitic rusty
(musc.) schiste at its margins. Then to the N is more "gneiss-
ose"™ schist. The schists bordering the marble seem to be at
first finer equivalents of the "gneissose" ore, and then to be
musc. - schists. At 068208 are two large boudins of quartzite,
which correlate to thinner bands in the marble-marginal schists.
The "gneissose" schist closes round this marble schist sequence
in a small lake, and then to the west another such sequence
opens out:

Coming back round lake and marbles - that at hill 792, then
being schist, then thin marbles then (exposure (@)) at 060186
is another talc bedy.

Looking east at hill 823 the talc thins down to the lake and
swings to the north. It also closes downwards - ie it is a
3 boudin.

The talc at 060186 has amph + gnt + musc schists with no stauro-
lite, solid talc ienses a few metres long// to S, magnetite (?)
amph.-tenses, serpentine {enses, pure talc ienses of the
doninant talc + altered felspar rock swinging around all these.

Walking south the is more marble touching the talec, then
schists, then another marble that links to that on hill 070183.
Thrust the schists above this have thinned considerably to the
west. Dip here is 35° at 342°.
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Exposure (:) » 50 m above contact is & thick kosic band
before the graphite schists, dipping 25% at 068180,

Grening. Revised "stratigraphy".
"Ooj.t. gneiss". Gneissose schist (+ mbles. + schists + qutzs.)

Mble 3. Marble - usually clean + dolomitic.

Sch. 3. Schists - minteresting.

Mble 2. Containing the talc body. Thick rusty
schists + quartzites in fast, thin in west.

Sch. 2. Schists - mbles. + amphs. + qutzites.

Mble 1. Marble - thick + clean.

Sch. 1. Schiste = + qutz., + thin dirty marble.
Granite gneiss.

Specimers - S7 = Muscovitite

S8 = Magnetitic rock.

July 12th.
Dip in marble 2 in east edge of Hill 932 (051177). Marble is

thicker here.

Granite contact runs up S edge of this hill., Marble 1 seems

to be absent here in the schist 1 sequence. Dip in marble 3 at
043177 is 40° at 310, There is no talc here. Following this
marble back, the tale thins out by 054183, schists to N of
marble 3 dip 40° at 3050, 80 contact has swung a lot, and
succession here has thimed.

Further to sw. strike has swung more - dips 60 at 300° 030160.
Traversing back to Bjellavatn from 018165. Thick schists +

calc bands + garnet bands —— 5 m marble - garnet mica schist
(40° at 288°) —> 8 m marble —> gnt. mica schist + quartzites
—3 % m marble — very contorted garnet mica schist —5 coarse
felspatic schist (psammite) —> 15 m marble —? 10 m semipolites
—3 50 m marble (marble 2) (all before this is part of Bchist 3
gequence)-—» caltschists +-marble bands 30 m-— 20 m marble
(marble 1) — thin semipolites—— 2 m gquartzite — Exposure (E)
(039165) ky musc.schist—> musc. schists —> graphite schists
-3 granite gneiss.

All between granite + marble 1 is schist 1. Graphite at the
contact is up to 50% in a 3 m band for 100 m laterally. Kyanite
is dark coloured and up to 30% in a 1 m band, dipping 50° at
315%,



Specimers 581 = ky. musc. schist.
882 = graphite schist.

duly 13th,

Walking down to Storsletten. Granite contact followed and
mapped dip 10° at 290° in one Place, but usually nearer

340°, Contact cuts across streams generally here after following\

them on top. Exposure lost in trees.

duly 14th in giestgiveri.

duly 15th.
Walked up to 426, but Johan's leg bad, so carried him back to
hotel.

July 16th.
Balked up to Bjellavatn. Exposure nearest lake at 023151 in

misc. schist - prob. within 10 m of contact with granite.
Schists above up to hill 804 (021156). Many quartzites and
calc schist bands. Marble at top, 20 m thick. Dip 50° at 320°.
More schists + quartzites + garnets to nw. Then 30 m marble.
Then schists with garnets. Very tightly folded on ew. axis,
with.plunge of 20° to east.

Long graps of no expose to nw. Then schists - very psammitic -
at 018163. No good foliation, but miner folds Pplunging 30° at
320°, Most of valley to north is morsaine.

These schists cannot be correlated with those mapped to the

ne, of the morsaine, and there is Probably a fold of fault
running through this gap. The intemsity of miner folding,
observing S, and developing S, suggests a fold. A closure of
schists over marble at 021165 seems to fit with this idea. I
have no idea what the fold does, unless i plot all fabrica or a
stereogram.,

Welking to nw. from last exposure are old exposures of rusty
schists and garnet schists, getting less folded to the nvi., and
with S1 becoming more prominent. There are some graphitic
schists.

On west side of Harodalen at 998162, after long bog with no
eéxposure, 1is coarse semipolite and musc. schist. Dip 40° at
260°, Large quartzite boudins in bands. Veakly or non garneti-
ferous.



8.

This does not seem to be equivalent to the "gneiss" to the ne.,
allthough there is no exposure to tell between them.

Dip et 592 is 50° at 270°. Garnet schists are now pedominert
(993160). ILarge and small garnets, between 10% and 50% of the
rock. Dip is 70° at 280°, There are mesofolds with 50 m
amphitudes in this garnetiferous band. The band strikes north
up the hill.

To n. of the garnet band is a linestone - dip 35° at 275°. This
fairly thick and going down into the valley - 1 m not

Walking back further to so. much the same succession is seen,
with better exposure. ie. Garnet schists -—> thick and varied
schists with garnet band near its eastern margin, and rusty
zones either side of it — marble 3 — garnmet semipolites —>
marble 2 — gchists (much more contorted with miner folds
plunging 15° at 005°)., Dip at 011131 is 60° at 290° _5 quart-
zite bands —— marble 1 -3 schists and rusty bands > graphitic
schist-—> granite gneiss at 017140,

July 17th.
Half way up Bjellavatn, just ne. of hill 721 granite contact

is exposured, . .

The usual contact succession is present, but there is very little
kyanite in the schists above the gquartzite.

Thin marble 1 at 100 m above lake, then schist 2 and marble 2.
Marbles thicker to the south, but contain their characterisite
components throughout a few boulders of a talc. Felspar rock
lie about here - very large ores. Perhaps there is another
talc bedy soon.

Ore band in schists 2 has garnet and kyanite in, but neither in
large quartities.

Strike swings round base of lake - check tomorrow.

Walking wnw. on a traverse from 000100. Marble 3 is of usual
thickness. The schists beyond it go.

Rusty polites + 1sts. + gquartzites-> semipolitic biotite
schists coarse psammitic "schists™ in 5 - 104 large garnets
(50° at“E§o°) great thickness of garnet mica schists and
semipolites wi?ﬁ rusty zome at base., (These don't gquite tie
up with the garnmet poor schist, sequence to the north, but
there may be some slight compositional change along striks)’?
Psammitic schists garnet rich schists  limestone + amphs.
Walking back furtﬂ@% to north same succeészon is observed.

No economic minerals - in fact no "minerals" at all.



9.

July 18th,
Heavy rain and low cloud. Visibility 20 m.

July 19th.

Very bad weather with poor visibility west to south end of
Bjellavatn, to follow granite and marble 1 across Bjelléga stream,
Impossible to continue further up hill, because of low cloud.
Strike has swung to nw. - se.,, and dip generally steepers round
here., All sequence seen is normal. Came across Nils Hollanders
camp., He ie not working becausecof the weather, so I too

am” giving up. He is looking for minerals - and finding small
amounte - in the granite - which is probably sparagmite here.

July 20th.
Walked down to Storsletten.

July 21st.
To Bolna., Purpose - to“see out ky. + quartz. Structure,

outcrop and interpret them. Also look for ore minerals.

In afternocon, distinctive "mappable" lithologies were looked
for,

1/. Augen gneiss.

2/. Quartz + graphite sehist.

3/, Quartzite + ky (in places) + musc. schist.

4/. Schists.

5/. Psammites.

Also boulders of a matic felspar and amphibole - and chlorite? -
rock of what was probably a gabbro. @lnes says it outcrops
further up, and was a gabbro, but is now mainly chlorite,
epidote and Na-felspar.

22nd _July.
Traverse from 120742 to 128753.

1 400 m se., of transformer hut (T.H.) is quartzo felspathic
pale hard massive psammite, gently folded about a near
vertical axis. Prominent schistosity (S,). Dip avg. = 80°
at 230°., Less than 10% mica. This continuos to nne., with
fairly comnstant lithology. Some quartz crystals are well
rounded suggesting that they may still be sedimentery remnantis.
At this grain size it is probable that they were either pat of
"turbidite" (sensulate) or continental sandsiones, as the fel=-
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spar must come from day minerals or recoanstitute from other
sedimentary felspar. The latter is most plausible, seeing

we are on a basement granite and that these are "Vorland"
sediments. In places Bi contact 30%, and ditto for muscovite -
perhaps from local patches of other sediment in an equivalent
dominatly of quarts end felspar/kaolin - the weathering products
of the basement “"granite®.

[:)Coarse bi., musc. semi, - polites musc, semi. - polites.
Variable coarseness. Transformer H is 300 m at 016°. Biotite
often crinkles by later folds, out of plane of Si. Dip of

Sy = 75° at 234°, but again, gently folded. S, is weakly
developed. In places this sequence contains minute specks of
haematite and golena and some iron sulphide. Also a few thin
calcarecus bands and streaks of fluorspar in places.

($ 200 m at 0600 from TH. Quartz., flsp., musc. psammites, with
20% mica., Small specks of mineral - both haematite and falena =
but very sparse. Bands of Bi.rich rock. This similar to (:)
but with more mica. Dip 70 - 80° at 240°.

C)150 m of no exposure and then 2 patches of rock in place.

The southern most is psammite like (3) dipping 20° at 058°.

It has calc bands. The secand is musc. schist with up to

2% pyrite. Dip 350° at 046°., These are close, at 100 m at

336° from T.H.

Q? 50 m at 324° from T.H. Musc. schists with pyrite, fine
muscovite bands and quartzites - very refolded and boudinnage
common in these. S generally dips 40° at 078° to 500 or 0480,
but varies. The quartzites contain only very sparse kyanite

or a rough check.

6 20 m to n, of 5, Massive semi. - polite. Dip 80° at

050°. Up to 1% pyrite.

(7,300 m at 250° from T.H. in stream. Augen gneiss. Quartz and
felspar well segregated, and sireaked and folded biotite
between. Dip of 5, between 70° at 030, of vertical striking
120° - 300°, The banding is // to S,. A few small epidote
patches seen, and also bi.rich bands.

@}600 mat 244o from T.H, in stream, Psammites, semipolites,
guartzite (gmeenish + banded) and graphite schist, some 5 = 10 m
thick. Dip 85° at 238°—> 45° at 220°, Both up and down.
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Stream, within graphite schist are thin tenses of quartz.
Cavernous and covered with an iron , but clear and pure
inside, with no minerals. The lower of these is 20 m long and
%3 m wide. It thins to east and dissappears under boulders to
the west.
20 m to north is more augen gneiss. This is better erystallised
and more schistose.
Walking from to 137750, up stream.
The second quartz tens is up to 5 m thick and 800 m long.
It aips // to its contacts, which are // %o S4, at 50° at
220°.
Joint plemes in it at - 60° at 015°

55° at 216° ( 8;)

45° et 96°

85° at 312°
On both sides of it are thin wedges of psammites and semi-
polites and graphite schist, before augen gneiss. Top is
observed by and boulders. 100 m further up stream,
however, psammittes are in contact with augen gneiss on both
sides = so no quartz here, ever though graphite schist is
present.
é§ In same quartz body, & way up.
Thebouldering psammites have calc bands. Contact dip
35° at 192°,
M‘. top of quartz body, where it dissappears,there are
veins and pods of quarts in the augen gneiss and metasediments.

Quartz is intrusive. The pods are // to 84, so intrution was
syn of post formation of S1, but pne. the later folding thai
elsewhere 32' as the sediments and quartz contain these
folds.

Walking back to ssw. from 10 .

Augen gneiss first, which gtill seems different (more ssinuous
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micas) than that to n. Bi.rich banded horizons. Exposure of
this for 200 m, then 50 m no exposures.

@ %00 m south of . Augen gueisses dipping 85° at 004%-=3»
vertical, strike 94° - 2749, 84 is very folded here.

@ 50 m to S of @ 50% musc. in a musc. schist, with 2 = 3%
pyrite. Dip 30° at 206°. Quartzites at top of ridge, and

then more musc. schists. Look for ky later.”

13Ky. 150 m to n, of @lnes' hut - 0.H.

Much quartzite, associated, and muscovite too. The ky. %

age varies between 10 and 40%, 1 recon (up to 5% pyrite also)

o in quartzite. There is also a lot of vein quartz. Dip is
variable and very folded, but generally steeply at 035°.
Geening.
‘ . Traverse 1 - 8., Section, showing S1 dips at contact N.
duly 23rd.
. @ To n. of augen gneiss is a green basic rock, dip 30° at

220°, about 5 m thick at 138757. This prob. a metamorphosed
dyke and small intention. of dolerite/gabbro, in basement
granite. All ground is a coarsely erystalline, unlineated

. quartz, f£sp., biotite rock - granitic looking, but probably

R not so in ciomposition. This becomes lineated near the margin.

Where the quartz is intruded augen gneise. This is
slightly different from the other augen gneisses to south
which are prob. granitised sediment 6f. sediment of sparagmite
age - not part of basement as such. Foliation in margine of
granite here dips = 15° at 266°. There are many shallow
open folds of 20 m ampbiitude here, with an axis plunging
about 10° at 245°., Often, near the contact, the augen have
become hands of biotite. A small quertz vein at 145748 has a
1ittle well crystallised galena in, but very small amment.
This vein is related to the gquartz body, and is /l to 8y,
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(:)-i km from lake, at 314° is quartz to granite (to distinguish
it from the other augen gneiss it is called granite here)
contact. The edge zone is very veined. There are sparse, small
patches of mineralisation with pyrite, pyrohotite,
pyrite, chalco pyrite and a rather pale yellow sulphide -
probably a "mixture" of 2 of the afarementioned, ie of inter-
médiate composition,
Musc. graphite schists in thin slivers stuck or to edge of
guartz - still pme. and white. Quartz is 20 m thick and contact,
and a plane in it dip 45° at 226°. South contact has slivers of
graphite schist and then a thin layer of psammites and
quartzite before the augen gneiss, dipping 55° at 222°.

16 147745. Metabasic rock - gabbro. Amph., chlorite, fsp.,
(epidote?) assemblage. Dip 55° at 221°. This is generally
poorly foliated, expept at margins, suggesting it is late stage.
50 m to west is augen gneiss swinging round base of gabbro,

dip 10° at 130° round here. Thus gabbro seems to have affected
S by its intrusion. Quartz contact retains same strike, however,
so effect is local. :

Further to sw. is banded amphibolite. 55° at 238°%, microfolded
along an axls plunging 15° at 154°,

Gibaevisited. Base of cliff is bi. semipolite, 5 m thick.

30° at 190%, L1 m of fsp. psemmite. Musc. schist with
quartzites, muscovitites and thin (# m) band of kyanite.

Ky % ago 20% usually. 4ll bave accessery pyrite. Then semi-
polites 5 m. Then musc.guartz schist 2 m, then gquartzites +
musc. schists - very refolded, plunge at 10° at 220°, 30 m.

Dip is 30° at 220°, Further to south miner folds plunge 30°
at 142°, It is probable that we have 2 periods of later folds.
An earlier set plunging se., nw. and a later set plunging sw,
buckling the first ores, so that they plunge both ways. This

gives a small scale dome and basin effect o the beds with
local dips pointing in all directions.
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@Hiner folds in se.-nw. axis refolded in ne.-sw. axis,

g0 axis of first are plunges both ways, 20 m to s. is quartz,
fsp., musc., semipolite = 85° at 215°. These 3. Specks of
haematite and galema, 30 m to s. dip = 80° at 058° - ie it

is geperally vertical.

100 m across to s. is this, then bi. semipolite and then
quartz fsp. psammites 1.

200 m over, near 2ndstream, Psammites 1, 50° at 128°.

Succession obtained off 2 traverses is:

1) Quartz, fsp. psemmites. 1, 18, 19, 22.

2) Bi., musc. semipolites and psammites. 2, 3, 17, 32, 33.

3) Musc. schists and musc. and quartzite and ky. 4, 5, 13, 12,
20, 29.

4) Semipolites and psammites. 6, 30.

5) Augen gneiss and psammitic bands. 7, 10, 11, 23, 25.

6) Psammites, semipolites and graphite schist + calc schists
containing quartz. 8, 9, 15 etec.

7) Augen gneiss - basement.

July 24th
19 1 type psammites 45° at 214. Continues 300 m to south -
not going further.

20 T.H. purpose to follow ky upwards and note % ages etc.

40 m to nw. of T.H. are quartz musc. rocks with pyt. +
psammitic bands. Also accessary haematite. 70° at 040°,
Miner folds plunge 045° at 15°. Xy is  thin # m band,

very pinched, sinuous and folded. 20% ky, about in gquartzite.
Succession = 1 m guartzite + ky (sparse)-—>1 m quartz musc.
schist —> % m quartzites 20% ky + gquartzveins 51 m quartzite
+ ky [sparse)—>1 m muscovitite—>5 m quartz, musc., pyt
schist—>3 type psammites. Dip is near vertical.

Ky containing quartzites thin to east and wes¥, when musc.,
quartz, pyt. schist closes round these tenses.
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There is ky in most of the rocks but the muscovitites, but
in very low %ages. These beds are so much more folded than
others that this is probably an early fold crest.

To east of this tens psammites runs the quartz, musc., pyt.
rock, with no quartzites running through, in surface.

300 m further up the ridge semipolites and psammites dip

70° at 068°, $¢ south of muse., quartz, pyt. rock in contact
with it. Thus the contact of 2 3 swings here. % km up it
is back again an old line.

A base of 836 ridge is a 20 m amplitude fold plunging 090°
at 20°. On north edge of this ridge is a # - 1 m band of
quartzite containing a little kyanite, in quartz, musc., pyt.
rock. Weather atrocious so down below clouds.

7 Revisited, then 8 +to study "irregular gneiss" and see
if it is the same as the basement gneiss. I think it is now.
The 2nd stream north of T.H. is cut in semipolites and

graphite schist between the 2 augen gneisses. Fault. Still
coloured different on
map, far distinction.

No exposure in streams, after they join.

21 Farily basic massive unlineated rock with bi., c¢hl., fsp,
and little quartz. This is part of basement and is probably

a meta intermediate dyke (diorite) and perhaps an "acidified"
basic (dolerite) dyke.

200 m to south-west is more of this, surrended by augen gneiss.
Dip is vert., strike 128° here.

Augen gneiss seen in stream at 122755 - not sure which part of
it though.

A boulder of rounded augen gneiss fragments in graphite schist
seen. This looks like a fault brecoia, suggesting that the
contact is a fault, up which quartz was emplaced.
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22 Weather so bad that have retired to Randalselven to de a
section.

1 type psammites here, by bridge and for 200 m up streanm.
These gently folded on axis plunging 15° at 150°. odd patches
with more bi. and musc. One band has magnetite and small
garnets. Dip 20° at 138° at bridge. 50° at 205°, 200 m to n.
Then no more exposure.

July 25 th,
23 Irregular gneiss. Dip 75 at 028, It still has 0dd bi. rich
horizons, indicating perhaps that it is granitised

sediment - hard to forget bi. separating from qutz. and fsp.
and vica versa.

200 m to SE is same

100 m to E is same

100 m to NE of last is "gabbro" - very metamorphosed.
On top of hill, at 147746, gabbro rumns to sw. of augen gneiss,
with contact running nw. se. This is mapped in. Patches of
net veining in gabbro. It veins the augen gneiss along s.
It is chilled against the gneises, but is foliated in its
margins. The gneiss is best around it slightly. Thus the
gabbro is late stage metamorphic. Prob. intruded into a still
hot region, during copling, and this promoted very slow
cooling and high wup's . Hence the gabbro minerals would
adjust to their chlorite, epidote, felspar assemblage, yet
8. would be bent by inetrusion. The slow coolinger high wup
may have helped lingering "Hydsthemal" conditore nearly -ie
the quartz and mineral intrusion.

24 Quarts contact swings to south here in a large ridge on
top of the hill, Dip of top contact is shown by slivers of
semipolite adhering, to be 50° at 252° at 150744. The gquarts
then shallows in dip and its ground outerop thickems. It is
actually some 25 m thick. N contact dips 30° at 242° on the
"ecrest" of this swing againet augen gneiss. ©Sediment thickens
around quartz because of shallowing too. Contacts are full of
quartz veins, but no mineral.
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Quartz tongues off at "crest" of swing into 2 bodies,
apparently. These may be continuous and may be separate
"blips". They are always in a metasedimentary avelope.

25 Small patch of pyrite mineralisation at 150743.
Schists here lie virtually horizontal on quartz.

Sediments continue to east up hill, with some good tens of
quartz in - 30 m and 2 m, between the two gneisses. They
are thick and folded on east-west axis, very operly.

26 Is graphite schist in metaseds., dipping 35° at 114°.
The main guartz body defineately ends at the base of the
hill, where it is nearly horizontal.

27 Gneiss folded round at base of quartz at 149743. Dip 35°
at 310°,

28 Gneiss on hill below gabbro 100 m south of 27.

x 200 m east of 1038 is contact of gneiss with sedimente.

Gabbro has out by here. ©Seds. and semipolites and
psammites of 4 type, as lower down. Dip vertical, strike 300°.

29 Just of south edge of ridge are guartzites and muscovitite.
Very dip torted. 1 small amount of ky in some. 20 m thick.

30 Seds. in stream in contact with gabbro streak, with gneiss
to morth of this. 45° at 105°, but probably totated by
slumping.

31 Gabbro in contact with gneiss, before seds., so gneiss does
surround gabbro. South is vertical,strikign 044°,
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Sections through quartz body.
S N along 148 longditude.

27th July.
32 Weakly micaceous pale massive psammites 50° at 224° = 1.

33 Psammites with more mica. pale. Gently folded round
agently eastward plunging axis. 25° at 190° amd 30° at 240°.
200 m to north and bi. semipolites. All these = 2, These

dip steeply to north.

Going up stream with quartz in, to map bodies exactly on

1 : 10 000.

Augen gneiss at base - 30° at 040°.

18t body is 20 m and 5 m maximum.

2nd body is not continuous right up to the top, but is

2 bodies. The lower ore is 200 m long + 4 m wide, "Sediments"
run: right through, however, where there is no quartz, 2rd
body is over 10 m thick, dipping 40° at 220°, It swings away
from stream and then back to its old strike, This is because
it goes over the axis of a small sw, gently plunging fold. ie.
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The seds. here are up to 10 m thick on' the south side.
After very contorted with slightly overturned (to the north)
microfolds. These are probable dragfolds on a thrust. s

They are clearly lier than the later, open, shallow plunging

miera folds,
Many small pods of quartz in sediments up here, some more than

1m longo

Quartz body on top is now completly sorted out. It is up to
20 m thiek, At top end dip shallows and sings round and then
the body goes above the hill, because the plunge of the fold
is steeper than that of the hill.
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The small tenses of quartz to the north of the main body are
not tension gash fills as they are surrounded by a sedimentary
evelope. They must either be folded with faulted equivalents
of the main body. Since the certaining sediments dip south
under auzen gneiss it is most probably fault repeated - only
an isocline could do this other wise and there is no evidence
for isoclines. The increase in contortion in harrow zones
suggests a small thrust as well.

Walking from 160738 to 1214 peak. - Sediments sometimes with
quartz in, repeat themselves up the hillside, because of small
tight folds. Often one limb of these folds is missing, and
perhaps a small thrust is present - these are impossible to
see in the graphite schists. Most of these folds plunge at
some 20° to sw,, but some plunge to ne., so there is later
folding on another axis.

Section 1 km west of 1214 peak - north + south.



The silver mines are outcrops of quartz with argentiferous
galena in them, The guartz bodies are alse very broken, with
slivers of graphite svhist amongst them.

July 28th.
Walking up ky from ﬁﬁ) to top, to get some idea of what it is

doing., A ﬁi) The beds are vertical, very eontorted, and
certain a remarkable number of well crystallised minerals
ineluding kyanite, quartz, pyrophyllite, a green mica, musco-
vite (tale?) and pyrite. The ky # is very great in 3 or 4
thick quartzite beds. The succession also ineludes chlorite
bands, (Chlorite and kyanite in association, Must be retro-

wemesgrade from bi., while ky has resisted better) quartzites and

quartz, musc. rocks and is rimmed by the quartz, musc., pyt.
rusty schist, as always. This centortion is not echoed in
the psammites of either side, so this zone may be a fold
cone @f a thrust.
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200 m to the ese. is the continuation of the 13 ridge, bdbut now

it has much less kyanite = barely 10%. The quartzite are dominant
but thinner. There is no development of macrocrystalline minerals.
There is a slight southerly swing in the strike of the ridge here,
and quartzites and gntz. musc. pyt. schists close round the ky
outerop.

These rocks also contain streaks of this unknown purple mineral.

37 300 m at 140° from 13 . Strike is 140°, dip vertical.
Muse. pyt. gqntz. schist with much purple mineral,

There are two possibilities.

Either the red line is a thrust, or

there is a fold - shown in green,
The contortion of the quartzites and musc. rocks, and their vertical
dip, compared to that of 40° - 60° of the psammites to the north,
suggests a thrust, So far does the lack of cornelation either
side, as might be expected, were this a fold., Such a thrust is
almost cortainly folded, as is that between quartz and basement,
but the ky zone does not seem to reappear,
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Walking up sw. side of 1214 mapping the exact outcrops of quartsz
and sedimert on the basement, so that folds and faults may emerge.
The folds and thrusts explain the sudden terminations of successions
into the hillside. All the quartz and sediments can be seen
clearly lying on the top of the basement here.

Walking back down to cross to eastern end of 1086 ridge., Psammites
(4) are barked at 40° at 200° against vertical and very contorted
quartzites, and muscovitites (3). To the north, in the valley
augen gneiss outerops, dipping gently to north, with just beneath
it,psammites (3) also dipping north. Further up sediments appear,
folded into basement, This suggests that the 2 augen gneisses are
one and the same here,

Section NS.

The 4 psammites here are almost gneisses, and have amph. bands,
and also specks of galena.

Walking again up Nasa hillside, %o check outerops it seems that
the folds are much tighter than I originally thought, and that ore
1imb (southern) may be thickenned, while the other (N) may often
be thinned, and ever become a small thrust.

Thus the guartz may be
thick in ome place, and
absent in another.

As well as these folds are others to fhem, so the plunge charges,
and quartz comes in and out of the hill in the other dimension,
In places quartzite can be seen quartz directly, and this is
prob, how the quartz body was formed.
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Back on north edge of quartz by lake at 149744, Contact is very
veined with quartz, and there is 1 - 2 m of sedm, before the augen
gneiss, These are often very baked in appearance, and are
frequently brecciated, with gaps filled both with quartz and
graphite schist - of boulder found in stream lower down. This is
prodf of movement and probably a largish fault,

40 Graphite schist appearing from beneath the gneiss, Also calec
schists and a quartzite. Gabbro lies on top of the gneiss., Augen
gneiss also lies below graphite schist here (140744). This graphite
schist could be part of quartz and related sediments are also of
3 = 4 transition,

Found later that in faet it doesn't dip underneath, but comes out
in a tight fold against gabbro gneiss.

Here this may be a thrust, or may be an overturned fold limb,
where as further up it is almost certainly a thrust,

These graphite schists of all appear in an open fold, plunging

15° to the west, but are also folded tightly about a north- south
axis, with the eastern limb overturned. These seds, don't lie

¥p with those round the muse, qntz. pyt.(3)—psammite (4) junetion,
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REWRITE OF NOTE BOOK

8th July. Base Telegraphstue 1. (078172)

Traverse to North, Coarse Bi-Mu schists just to N of last
outerop of gnt.gneiss. Granite gneiss is generally well
foliated pale guartzo Isp rock dipping gently N, with dip
increasing toward contact from 15° to 30°. These first schists
contain boudins of vein quarts, intruded/te the foliation (5).

Above this is massive schist of similar composition. This contains
amphibolitised bands. It varies in coarseness.

Next is a good guartzite, with specks of ore - prob. haematite-in,
It shows good microfolding or t-w axis, of S, which here dips
generally at 30 - 40° at 000°,

Above this is a "dirty" marble - about 5 m thick. Then mica
schists with & prominent # m white quartzite that does not seem
to be so boudined out as others. This makes the base of a thick
marble of dolomite seguence.

Above this are svhists with quartz vein in of varying grain size.
Dip 320 at 347°. Called Exposure (1) (072186). This too contains
an amphibolitised band, and alsc some scattered large garnets.
Caleschists bands. One of these garnetbands is 6" thick and
continuous along strike for 100 m. It is over 50% garnet =
exposure (2) (at 072188).

Then in c¢liff at 070188 are a series of dolomite/marble and
amphibole + garnet + bilotite bands. One of these latter is 2 m
thick with 40% garnets, of poor quality.

On the Southern margins of hill 823 (070189) is talc - exps (3) -
probably from the nntaiﬂihisn of basic and ultrabasic rocks.

The care of this is of serpentine mineral. Chlorite, talc and
altered felspar (scapolite). A marble lies to the North - clear
and pure and coarsely crystalline.

Grening Setting up a basic stratigraphy.

Granite 1. Granite gneisse

Gneiss Foliated gneiss

Schist 24 Rusty Bi-Mu svhists and guartzites + amphs.
Graphite at base 50 m

Marble 1 3. Dirty Marble (Pieske) 15 m

Schist 2 4. Schists. Semipelitic + calc bands.

P
L=

o5 2. 008
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Marble 2 5. garbles and dolomites. 2' white guartzite at
ase.

Schist 5 6. Thick schists + quartz boudins + calc layers.

Marble 3 Te Marbles., Garnet amph. at base.

Mica schists + 6" garnet band.
Marble/amph. bands + 2 m garnet

Schist 4 8. Schists - very rich in musc. Thin. Rusty.
9. Talc etc.
Marble 4 10. Marbles.
Specimen numbers. 2 S Garnet muse. Bi. schist from band in
Marble 3.
38 Tale.

Contact of gneiss seen on return is in
Schists 1 proper.

Musc. graphite schiste 5 m.
Muscovitite 2 m.

Felspatic gneiss 1 m.
Gneiss.

The graphite schists are very contorted and rusty weathered.
They certainly are a plane of movement, but on what seale is
impossible to tell - they may be a large thrust.

duly Sth.
Exposure C) - 092176. Granite gneiss semsu stricts is here

underlain by a series of biotitites and amphibole, epidote,
felspar rocks. These contain a foliation//S of the granite.
The contact is near 100% biotite, a metre, and so thick, which
has c¢learly been a plane of movement. Then what are in effect
biotite schists come in, These thicken and thin along the out-
crop, and are clearly boudins - they do not maintain the same
structural horizon, but get lower to the south. The granite
thins to the NE, but always remains between these rocks and
schists 1. Dip of contact is 15° at 340°.

Schists 1 down here show & typical contact with the granite, and
then go to normal schists + quartzites. No marbles are seen
until 095195. Here is 15 m of impure marble dipping gently to
the north.
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Schists above this are variable and thick, and then we come

on to marble 5 with garnet and amphibole bands. Above this are
muscovitites and muscovite schists, weathering very rusty, with
4 or 5 prominent gquartzite bands 1 - 2 m thick, dip. 55° at 350°,
This zone is 30 m thick here, where as it was only some 2 - 5 m
at bhill 823. Then again above this are garnetiterous schists.
Exposure (5) (088200) Hill 795. Thickeuned lems of tale rock,
thinning to E and W along strike. Above this are thick marbles.

This lens contains many smaller lenses and streaks of different
rock types.

Included are - Garnet + staurolite amphibolite in serpentine (%).
- Talc + altered fsp.
- Serpentine streaks.

In general the tale is dominant and other rocks form small
5mx 1 m lenses,

Exposure 6 (077193). Looking back at hill 793.

On top of exps. (@) is talc felspar rock again, with tenses of
staurolite garnet amphibolite. Stauroclite crystals up to 30 m
long seen. 2 tenses - 30 m x 5 m of amphibole chlorite rock
with very large cubes of magnetite - up to 10%.

Quartzites in the rusty zone here are thinner and so is the
rusty schists. The talc assemblage thins again to the west.
Marbles are gtill to N of talc,

Specimens: 551 = Amph (?) + magnetite.
852 = Asbestos from thin vein.
853 = Serpentine/talc.
854 = Staurolite, musc., garnet, biotite rock.
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July 10th,
Traced the biotite lens in the granite gneiss (exps. (:) ) round

%o prove it to be part of basement, not schists 1. Many
littologies in it. BEach boudin seems to be some 100 m long,

and lower than that are to the north., It fades out to 1 m thick
behind the hut.

Schists 1 have very prominent guartzites in the east, on to the
Junkerdal Map, including ore 10' thick. These are however often
boudined. These appears to be a fold here as dip of S is 20°

at 290° at 094193,

Dip of base of marble 3 is 55° at 338 so the fold must be
contained in schists 2 marble 3 seguence.

Hill 656 (09920 ) has schists 4 on southern edge - very rusty
and with quartzite bands, and then has marbles above those.
Dip of these is 50° - 60° at 348°. There is then a series of
alternating marble and rusty (muscovite) schists and quartzite
bands, before thick marbles on the N of the hill.

The talc body must have thinned out by here, although there is
a # m amphibolite band. The talc only really appears 1 lm
to the west of this hill at 091203,

July 11th.
Irying to follow marble 1 and 2 to see which is which. Schists

2 have large garnets in some bands, and are generally coarse
than the others.

Schist 2 and marbles 2 and 5 go round a flexure or there is a
discontinuity around 090195. There is no exposure in this
grand so it is hard to decide which marble that at 095195 is.

Talc at top of 793 has garnets up to 30% in many bands.
Possibility of ky here, though no definate erystals seen.
Amph + mag + garnet suggest a basic rather than ultrabasic
origin,

To north of 795 is thick marble, and with a great thickness of
minteresting schists, containing 3 prominent gquartzite horizons.,
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These dip at 65° et 350° and are some 2 m thick. They are
fairly boudined and broken. These schists also contain thin
marble bands. Then here is a much thicker marble - very pure.
Then, at 075203 begins a sequence of coarse, almost gneissose
schists of very uniform littology. Theare bi., gutz., fsp.
schists. At 070209 is & marble again, with thin politie rusty
(musc.) schists at its margins., Then to the N is more "gneiss-
ose" gchist. The schists bordering the marble seem to be at
first finer equivalents of the "gneissose" ore, and then to be
musc. - schists. At 068208 are two large boudins of gquartzite,
which correlate to thimmer bands in the marble-marginal schists.
The "gneissose" schist closes round this marble schist seguence
in & small lake, and then to the west another such sequence
opens out:

Coming back round lake and marbles - that at hill 792, then
being schist, then thin marbles then (exposure (5)) at 060186
is another talc body.

Looking east at hill 823 the talc thins down to the lake and
swings to the north. It also closes downwards - ie it is a
3 Dboudin,

The talc at 060186 has amph + gnt + musc schists with no stauro-
lite, solid talc tenses & few metres long// to S, magnetite (7)
amph. tenses, serpentine tenses, pure talc tenses of the
doninant talc + altered felspar rock swinging around all these.

Walking south the is more marble touching the tale, then
schists, then another marble that links to that on hill 070183.
Thrust the schists above this have thinned considerably to the
west. Dip here is 35° at 342°,
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Exposure _fT , 30 m above contact is a thick kosic band
beifore the graphite schists, dipping 25° at 068180,

Grening. Revised "stratigraphy".
"Ooj.t. gneiss". Gneissose schist (+ mbles. + schists + gutzs.)

Mble 5. Marble - usually clean + dolomitic.

Sch. 3. Schists - minteresting.

Mble 2. Containing the talc body. Thick rusty
schists + quartzites in fast, thin in west.

Sch. 2. Schists - mbles. + amphs. + quizites.

Mble 1. Marble - thick + clean.

Sch, 1, Schists - + gutz. + thin dirty marble.

Granite gneies.
Specimers ® e Muscovitite
S8 = Magnetitic rock.

July 12th,

Dip in marble 2 in east edge of Hill 932 (051177). Marble is
thicker here.

Granite contact runs up S edge of this hill. Marble 1 seems
to be absent here in the schist 1 sequence. Dip in marble 3 at
043177 is 40° at 310. There is no talc here. Following this
marble back, the talc thins out by 054183, schists to N of
marble > dip 40° at 305°, 80 contact has swung & lot, and
succession here has thimed. i

Further to sw. strike has swung more - dips 60 at 300° 030160,
Traversing back to Bjellavatn from 018165. Thick schists +

calc bends + garnet bands — > 5 m marble - garnet mica schist
(40° at 288°)-»’78 m marble > gnt. mica schist + quartzites
> % m marble — very contorted garnet mica schist - coarse

felspatic schist (psammite) —— 15 m marble — 10 m semipolites
——>50 m marble (marble 2) (all before this is part of Behist 5
sequence)--= valosehists.+-marble bands 30 m —> 20 m marble
(marble 1) — thin semipolites— 2 m quartsite —> Exposure 8
(039165) ky musc.schist > musc. schiste . graphite schists

> granite gneiss.
All between granite + marble 1 is schist 1. Graphite at the
contact is up to 50% in a 3 m band for 100 m laterally. Kyanite
is dark coloured and up to 30% in a 1 m band, dipping 50° at
315°,
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Specimers 881 = ky. musc. schist.
382 = graphite schist.

duly 15th,

Walking down to Storsletten. Granite contact followed and
mapped, dip 10° at 290° in one place, but usually nearer

340°. Contact cuts across streams generally here after following
them on top. Exposure lost in trees.

July 14th in gilestgiveri,

July 15th.
Walked up to 426, but John's leg bad, so carried him back to
hotel.

July 16th,

Balked up to Bjellavatn. Exposure nearest lake at 023151 in
musc. schist - prob. within 10 m of contact with granite.
Schists above up to hill 804 (021156). HMany quartzites and
calc schist bands. Marble at top, 20 m thick. Dip 50° at 320°.
lMore schists + quartzites + garnets to nw. Then 30 m marble.
Then schists with garnets. Very tightly folded on ew. axis,
with plunge of 20° to east.

Long graps of no expose to nw. Then schists - very psammitic =
at 018163. No good foliation, but miner folds plunging 30° at
320°, Most of valley to north is morsaine.

These schiects cannot be correlated with those mspped to the

ne, of the morsaine, and there is probably a fold of fault
running through this gap. The intemsity of miner folding,
observing Sy and developing S2 suggests a fold. A closure of
schists over marble at 021165 seems to fit with this idea. I
have no idea what the fold does, unless i plot all fabrica or a
stereogranm.

Walking to nw. from last exposure are old exposures of rusty
schists and garnet schists, getting less folded to the nw., and
with S4 becoming more prominent. There are some graphitic
schists,

On west side of Harodalen at 998162, after long bog with no
exposure, is coarse semipolite and musc. schist. Dip 40° at
260°. Large quartzite boudins in bands. Weakly or non garneti-
ferous.
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This does not seem to be equivalent to the "gneiss"™ to the ne.,
allthough there is no exposure to tell between them.

Dip at 592 is 50° at 270°. Garnet schists are now pedominert
(993i60). ILarge and small garnets, between 10% and 50% of the
rock. Dip is 70° at 280°. There are mesofolds with 50 m
amphitudes in this garnetiferous band. The band strikes north
up the hill.

To n. of the garnet band is a linestone - dip 35° at 275° (This
fairly thick and going down into the valley - 1 m not

Walking back further to so. much the same succession is seen,
with better exposure. ie. Garnet schists — thick and varied
schists with garnet band near its eastern margin, and rusty
zones either side of it — marble 3 —> garnet semipolites
marble 2 — gchists (much more contorted with minér folds
plunging 15° at 005°). Dip at 011131 is 60° at 290° . quarte
zite bands -5 marble 1 — schists and rusty bands . graphitic
schist - granite gneiss at 017140. i

July 17th,.

Half way up Bjellavatn, just ne. of hill 721 granite contact
is exposured, u. ..

The usual contact succession is present, but there is very little
kyanite in the schisis above the quartzite.

Thin marble 1 at 100 m above lake, then schist 2 and marble 2.
Marbles thicker to the south, but contain their characterisite
components throughout a few boulders of a talc. Felspar rock
lie about here - very large ores. Perhaps there is another
talc body soon.

Ore band in schists 2 has garnet and kyanite in, but neither in
large quartities.

Strike swings round base of lake - check tomorrow.

Walking wnw. on a traverse from 000100. Marble 3 is of usual
thickness. The schists beyond it go.

Rusty polites + 1lsts. + guartzites - semipolitic biotite
schists coarse psammitic "schists" in 5 - 10% large garnets
(50° at 290°)  great thickness of garmet mica schists and
semipolites with rusty zome at base. (These don't guite tie

up with the garﬁtt poor schist, sequence to the north, but
there may be some slight compositional change along strike)
Psammitic schists garnet rich schists limestone + amphs.
Walking back further to north seme succession is observed.

No economic minerals - in fact mo "minerals" at all.
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Heavy rain and low cloud. Visibility 20 m.

duly 19th.
Very bad weather with poor visibility west to south end of
Bjellavatn, to follow granite and marble 1 across Bjelliga stream.
Impossible to continue further up hill, because of low cloud.
Strike has swung to nw., - se., and dip generally steepers round
here. All sequence seen is normal. Came across Nils Hollanders
camp, He ie not working becausecof the weather, so I +oo

am giving up. He is looking for minerals - and finding small
amounts = in the granite - which is probably sparagmite here.

duly 20th,

Walked down to Storesletten.

iﬂ! 21Bt.
To Bolna. Purpose - to”see out ky. + quartz. Structure,

outcrop and interpret them. Also look for ore minerals.

In afternoon, distinctive "mappable" lithologies were looked
for.,

1/« Augen gneiss.

2/. Quartz + graphite sehist.

3/« Quartzite + ky (in places) + musc. schist.

4/. Schists.

5/. Psammites.

Also boulders of a matic felspar and amphibole - and chlorite? -
rock of what was probably a gabbro. OQlnes says it outerops
further up, and was a gabbro, but is .now mainly chlorite,
epidote and Na-felspar.

22nd July.
Traverse from 120742 to 128753.

1 400 m se. of transformer hut (T.H.,) is quartzo felspathic
pale hard massive psammite, gently folded about a near
vertical axis. Prominent schistosity (S,). Dip avg, = 80°
at 230°, Less than 10% mica. This continuos to nne., with
fairly constant lithology. Some quartz erystals are well
rounded suggesting that they may still be sedimentery remmants.
At this grain size it is probable that they were either pat of
"turbidite" (sensulate) or continental sandstones, as the fel-
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spar must come from day minerals or reconstitute from other
sedimentary felspar. The latter is most plausible, seeing

we are on a basement granite and that these are "Vorland"
sediments. In places Bi contact 30%, and ditto for muscovite -
perhaps from local patches of other sediment in an equivalent
dominatly of quarts and felspar/kaolin - the weathering products
of the basement “granite". .

@) Coarse bi. muse. semi, - polites musc. semi. - polites.
Variable coarseness. fTransformer H is 300 m at 016°. Biotite
cften crinkles by later folds, out of plane of Si. Dip of

8, = 75° at 234°, but again, gently folded. S, is weakly
developed. In places this sequence contains minute specks of
haematite and golena and some iron sulphide. Also a few thin
calcareous bande and streaks of fluorspar in places.

(3)200 m at 0600 from TH., Quarts., flsp., musc, psammites, with
20% mica. Small specks of mineral - both haematite and falena -
but very sparse. Bands of Bi.rich rock. This similar to (1)
but with more mica. Dip 70 - 80° at 240°.

a§*150 m of no exposure and then 2 patches of reck in place.

The southern most is psammite like (3) dipping 20° at 058°.

It has cale bands. The secand is musc., schist with up to

2% pyrite. Dip 350° at 046°, These ave close, at 100 m at

336° from T.H.

5 50 m at 324° from T.H. Muse. schists with pyrite, fine
muscovite bands and quartzites - very refolded and boudinnage
common in these., S gemerally dips 40° at 078° to 500 or 0480,
but varies. The quartzites contain only very sparse kyanite

or a rough check. :

6 20 m to n. of 5. Massive semi, -~ polite. Dip 80° at

050%. Up to 1% pyrite.

(74300 m at 250° from T.H. in stream. Augen gneiss. Quartz and
felspar well segregated, and streaked and folded biotite
between. Dip of 5 between 70° at 030, of verticel striking
120° - 300°. The banding is // to S;. A few small epidote
patches seen, and also bi.rich bands.

€600 m at 244° from T.H. in stream. Psammites, semipolites,
quartzite (gmeenish + banded) and graphite schist, some 5 - 10 m
thick. Dip 85° at 238° > 45° at 220°. Both wup and down.
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Stream, within graphite schist are thin tenses of gquartsz.
Cavernous and covered with an iron s but clear and pure
inside, with no minerals. The lower of these is 20 m long and
5 m wide. It thins Yo east end dissappears under boulders to
the west.
20 m to north is more augen gneiss., This is better erystalliaedg
and more schistose. |
Walking from (8) to 137750, up strean.
The second quaitz tens is up to 5 m thick and 800 m long.
It dips // to its comtacts, which are // to S,, at 50° at
220°.
Joint plenes in 1t at - 60° at 015°

55° at 216° ( s,)

45° at 96°

85° at 312°
On both sides of it are thin wedges of psammites and semi-
polites and graphite schist, before augen gneiss. Top is
observed by and boulders. 100 m further up stream,
however, psammittes are in contact with augen gneiss on both
sides - s0 no quartz here, ever though graphite schist is
preseant.
f§5In same quartz body, # way up. :
Thebouldering psemmites have calc bands. Contact dip
35° at 192°.
11§}At top of quartz bedy, where it dissappears,there are
velns and pods of guarts in the augen gneiss and metesediments.

Guartz is intrusive. The pods are // to 8., so intrution was
syn of post formation of 81, but pne. the later folding that |
elsewhere Syy @8 the sediments and quartsz contain these

folds.

Walking back to ssw. from 10 .,

Augen gneiss first, which still seems different (more simumous:
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micas) then that to n. Bi.rich banded bhorizons., Exposure of
this for 200 m, then 50 m no exposures.

i}}?OO m south of 10) . Augen gneisses dipping 85° at 004%_>
vertical, strike 94" - 274°, 81 is very folded here.

i@;so m to S of 1} 50% musc. in & musc. schist, with 2 = 3%
pyrite. Dip 30° at 206°. Quartzites at top of ridge, and
then more musc. schists. ILook for ky later.”

13ky. 150 m to n. of @lnes' hut - 0.H.

Much quartzite, associated, and museovite too. The ky. %

age varies between 10 and 40%, 1 recon (up to 5% pyrite also)
in quartzite. Therc is also & lot of vein quartz. Dip is
variable and very folded, but genmerally steeply at 035°.

Gzening,
fraverse 1 - 8. Section, showing S1 dips at coantact H.

July 23rd.
(E) fo n. of augen gneiss is a green basic rock, dip 309 at

220°, about 5 m thick at 138757, This prob. a metamorphosed
dyke and small intention. of dolerite/gabbro, in basement
granite. All ground is a coarsely crystalline, unlineated
quartz, £sp., biotite rock = granitic looking, but probably
not so in composition. This becomes lineated near the margin,
Where the guartsz is intruded augen gneiss. This is
slightly different from the other augen gneisses to south
which are prob. granitised sediment 65 eediment of sparagmite
age - not part of basement as such. Foliation in margine ol
granite here dips = 15° at 266°. There are many shallow

open folds of 20 m ampl itude here, with an axis plunging
about 10° at 245°, 0ften, near the contact, the augen have
become hands of biotite, 4 small quartz vein at 145748 bas a
1ittle well erystallised galena inm, but very small amment.
This vein is related to the quartz body, and is // to S4.
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(15) & ¥m from lake, at 314° is quarts to gramite (to distinguish
it from the other augen gneiss it is called granite here)
contact. The edge zone is very veined. There are sperse, small
patches of mineralisation with pyrite, pyrohotite,

pyrite, chalco pyrite and a rather pale yellow sulphide -
probably a "mixture"™ of 2 of the afarementioned, ie of inter-
meédiate composition.

Musc. graphite schists in thin slivers stuck or to edge of
quartz - still pme. and white. Quartz is 20 m thick and contact,
end a plane in it dip 45° at 226°, South contact has slivers of
graphite schist and then a thin layer of psammites and

quartzite before the zugen gneiss, dipping 55° at 222°,

16 147745, Metabasic rock - gabbro. Amph., chlorite, fsp.,
(epidote?) assemblage. Dip 55° at 221°. This is generally
poorly foliated, expept at margins, suggesting it is late stage.
50 m to west 1s augen gneiss swinging round base of gabbro,

dip 10° at 130° round here. Thus gabbro seems to have affected
S by its intrusion. CQuartz contact retains same strike, however,
80 effect is local.

Further to sw. is banded amphibolite, 55° at 238°, microfolded
along an axis plunging 15° at 154°,

12 Revisited. Base of cliff is bi. semipolite, 5 m thick.

50° at 190%, 41 m of fsp. psammite. Musc. schist with
gquartzites, muscovitites and thin (# m) band of kyanite.

Ky # ago 20% usually. 4ll have accessery pyrite. Then semi-
polites 5 m. Then musc.guartz schist 2 m, then quartzites +
musc. schiste - very refolded, plunge at 10° at 220°. 30 m.

Dip is 30° at 220°., Further to south mimer folds plunge 30°
et 142°, It is probable that we have 2 periods of later folds.
An earlier set plunging se., nw. and a later set plunging sw,
buckling the first ores, so that they plunge both ways. This

gives & small scale dome and basin effect to the beds with
local dips pointing in all directions.
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(17 Miner folds in se.-uw. axis refolded in ne.-sw. axis,

s0 axis of first are plunges both ways, 20 m to s. is quartz,
fsp., musc., semipolite - 85° at 215%. These 3. Specks of
haematite and galena, 30 m to s. dip = 80° at 058° - ie it

is generally vertical.

100 m across to s. is this, then bi. semipolite and then
quartz fsp. psammites 1.

@200 m over, near 2ndstream. Psammites 1, 50° at 128°.
Succession obtained off 2 traverses is:

1) Quartz, isp. psammites. 1, 18, 19, 22.

2) Bi., musc. semipolites and psammites. 2, 3, 17, 32, 33.

3) Musc. schiste and musc. and quartzite and ky. 3. 5, 13, 12,

] 29'
4) Semipolites and psammites. 6, 30.
5) Augen gneiss end peammitic bande. 7, 10, 11, 23, 25.

6) Psammites, semipolites and graphite schist + calc schists
containing quartz. 8, 9, 15 ete.

7) Augen gneiss - basement,

duly 24%th
19 1 type psammites 45% at 214. Continues 300 m to south -
not going further.

20 T.H. purpose to follow ky upwards and note % ages etc.

40 m to nvw. of 7.H. are qQuartz musc. rocks with pyt. +
peammitic bands. Also accessaxry haematite. 70° at 040°,
diner folds plunge 045° at 15°. Ky is  thin £ m band,

very pinched, sinuocus and folded. 20% ky, about in quartzite.
Succesgion = 1 m quartzite + ky (sparse)—>1 m quartz musc.
schist —>% m quartzites 20% ky + quartzveins— 1 m quartzite
+ ky (sparse)—>1 m muscovitite—5 m quarts, musc., pyt
schist— 3 type psammites. Dip is near vertical.

Ky conteining quartzites thin to east and wes$, vwhem musc.,
quartz, pyt. schist closes round these tenses.
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There is ky in most of the rocks but the muscovitites, but
in very low %ages. These beds are so much more folded than
others that this is probably an early fold crest.

To east of this tens pesammites runs the quartz, musec., pyt.
rock, with no quartzites running through, in surface.

300 m further up the ridge semipolites and psammites dip

70° at 068°, %c south of muse., quartsz, pyt. rock in contact
with it. Thus the contact of 2 3 swings here. & km up it
is back again an old line.

A base of 836 ridge is a 20 m amplitude fold plunging 090°
at 20° On morth edge of this ridge is 2 # ~ 1 m band of
quartzite comtaining a little kyanite, in quartsz, musec., pyt.
rock. Weather atrocious so down below clouds.

7 Revisited, then 8 to study "irregular gneiss" and see
if it is the same as the basement gneiss. I think it is now.
The 2nd stream north of T.H. is cut in semipolites and

graphite schist between the 2 augen gneisses. Fault. Still
coloured different on
map, far distinction.

o exposure in streams, after they join.

21 Farily basic massive unlineated rock with bi., chl., fsp,
and little quartz. This ies part of basement and is probably
a meta intermediate dyke (diorite) and perhaps an "ecidified"
basic (dolerite) dyke.

200 m to south-west is more of this, surrended by augem gneiss.
Dip is vert., strike 128° here.

Augen gneiss seen in stream at 122755 - not sure which part of
it though.

A boulder of rounded augen gneiss fregments in graphite schist
seen. This looks like a fault brecoia, suggesting that the
contact is a fault, up which quartz was emplaced.
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22 Weather so bad that have retired to Randalselven to de a
section.

1 type psammites here, by bridge and for 200 m up streanm.
These gently folded on axis plunging 15° at 150°. 044 patches
with more bi. and musec. One band has magnetite and small
garnets. Dip 20° at 138° at bridge. 50° at 205%°, 200 m to n.
Then no more exposure.

July 25 th,
25 Irregulaxr gneiss. Dip 75 at 028. It still has 0dd bi. rich |
horizons, indicating perhaps that it is granitised

sediment - hard to forget bi. separating from qutz. and fsp. ,
and vica versa. |

200 m to SE is same

100 m to E is same

100 m to NE of last is "gabbro" - very metamorphosed.
On top of hill, at 147746, gabbro runs to sw. of augen gneiss,
with contact running nw, se. This is mapped in. Patches of
net veining in gabbro. It veins the augen gneiss along s.
It ie chilled against the gneiss, but is foliated in its
margins. The gneiss 1s best around it slightly. Thus the
gabbro is late stage metamorphic. Prob. intruded into a still
hot region, during copling, and this promoted very slow
coeling and high wup's . Hence the gabbro minerals would
ad just to their chlorite, epidote, felspar assemblage, yet
8., would be bent by instrusion. The slow coolinger high wup
may have helped lingering "Hydsthemal" conditore nearly -ie
the quartz and mineral intrusion.

24 Quarts contact swings to south here in a large ridge on

top of the hill., Dip of top contact is shown by slivers of
semipolite adhering, to be 50° at 252° at 150744. The quarts
then shallows in dip and its ground outerop thickems. It is
actually some 25 m thick. N contact dips 30° at 242° on the
"erest" of this swing against augen gneiss. Sediment thickens |
around quarts because of shallowing too. Contacts are full of
quartz veins, but no mineral.
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Quartz tongues off at "crest" of swing into 2 bodies,
apparently. These may be continuous and may be separate
"blips". They are always in a metasedimentary avelope.

25 Small patch of pyrite mineralisation at 150743.
Schists here lie virtually horisomntal on quartsz.

Sediments continue to east up hill, with some good tens of
quarts in - 30 m and 2 m, between the two gneisses. They
are thick and folded on east-west axis, very operly.

26 Is graphite schist in metaseds., dipping 35° at 114°.
The main guartz body defineately ends at the base of the
hill, where it is nearly horisgontal.

27 Gneiss folded round at base of gquartz at 149743, Dip 35°
at 310°.

28 Gneiss on hill below gabbro 100 m south of 27.

x 200 m east of 1038 is contact of guneiss with sedimente.
Gabbro has out by here. Seds. and semipolites and
psammites of 4 type, as lower down. Dip vertical, strike 300°,

29 Just of south edge of ridge are quartzites and muscovitite.
Very dip torted. 1 small amount of ky in scme. 20 m thick.

30 Seds. in stream in contact with gabbro streak, with gneiss
to morth of this. 45% at 105°, but probably totated by
slumping.

31 Gabbro in contact with gneiss, before seds., so gneiss does
surround gabbro. South is vertical,strikign 044°.
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Grening
Sections through quartz body.

S N along 148 longditude.

2]th July.

32 Weakly micaceous pale massive psammites 50° at 224° = 1.
%% Psammites with more mica. pale. Gently folded round
agently eastward plunging axis. 25° at 190° ama 30° at 240°.
200 m to north and bi. semipolites. All these = 2, These

dip steeply to north.

Going up stream with quartz in, to map  bodies exactly om

1 : 10 000.

Augen gneiss at base - 30° at 040°.

18t body is 20 m and 5 m maximum.

2nd body is mot continuous right up to the top, but is

2 bodies. The lower ore is 200 m long + 4 m wide. "Sediments"
run: right through, however, where there is no quartz., 2rd
body is over 10 m thick, dipping 40° at 220°, It swings away
from stream and then back to its old strike. This is because
it goes over the axis of a small sw, gently plunging fold. ie.
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The seds, here are up to 10 m thick on’ the south side.
After very contorted with slightly overturned (to the north)
microfolds, These are probable dragfolds on a thrust, s

They are clearly lier than the later, open, shallow plunging
nicra folds.

Many small pods of quartz in sediments up here, some more than
1 m long.

Quartz body on top is now completly sorted out. It is up to
20 m thick. At top end dip shallows and sings round and then
the body goes above the hill, because the plunge of the fold
is steeper than that of the hill,
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The small tenses of quartz to the north of the main body are
not tension gash fills as they are surrounded by a sedimentary
evelope. They must either be folded with faulted equivalents
of the main body. Since the certaining sediments dip south
under augen gneiss it is most probably fault repeated - only
an isocline could do this other wise and there is no evidence
for isoclines., The increase in contortion in havrow zones
suggeste a small thrust as well.

Walking from 160738 to 1214 peak., - Sediments sometimes with
quartz in, repeat themselves up the hillside, because of small
tight folds., Often one limb of these folds is missing, and
perhaps a small thrust is present - these are impossible to
see in the graphite schists. Most of these folds plunge at
some 20° to sw., but some plunge to ne., so there is later
folding on another axis.

Section 1 km west of 1214 peak - north + south.
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The silver mines are outcrops of quartz with argentiferous
galena in them, The gquartz bodies are also very broken, with
slivers of graphite sevhist amongst them,

July 28th,
Walking up ky from 13 to top, to get some idea of what it is
doing, A 13 The beds are vertical, very contorted, and
certain a remarkable number of well erystallised minerals
ineluding kyanite, quartz, pyrophyllite, a green mica, musco-
vite (tale?) and pyrite. The ky # is very great in 3 or 4
thick quartzite beds, The succession also inecludes chlorite
bands, (Chlorite and kyanite in association., Must be retro-
wwesgrade from bi., while ky has resisted better) quartzites and
quartz, musc, rocks and is rimmed by the quartz, musec., pyt.
rusty schist, as always. This centortion is not echoed in
the psammites of either side, so this zone may be a fold
cone &f a thrust,
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200 m to the ese. is the continuation of the 13 ridge, but now

it has much less kyanite - barely 10%. The quartzite are dominant
but thinner. There is no development of macrocrystalline minerals.
There is a slight southerly swing in the strike of the ridge here,
and gquartzites and gntz., musc. pyt. schists close round the ky
outerop.

These rocks also contain streaks of this unknown purple mineral.

37 300 m at 140° from 13 . Strike is 140°, dip vertical.
Musc. pyt. qntz. schist with much purple mineral.

There are two possibilities.

Either the red line is a thrust, or

there is a fold - shown in green.
The contortion of the quartzites and musc. rocks, and their vertical
dip, compared to that of 40° - 60° of the psammites to the north,
suggests a thrust. So far does the lack of cornelation either
side, as might be expected, were this a fold, Such a thrust is
almost cortainly folded, as is that between quariz and basement,
but the ky zone does not seem to reappear.
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Walking up sw. side of 1214 mapping the exact outcrops of quartz
and sediment on the basement, so that folds and faults may emerge.
The folds and thrusts explain the sudden terminations of successions
into the hillside. All the quartz and sediments can be seen
clearly lying on the top of the basement here.

Walking back down to cross to eastern end of 1086 ridge. Psammites
(4) are bvarked a2t 40° at 200° against vertical and very contorted
quartzites, and muscovitites (3). To the north, in the valley
augen gneiss outerops, dipping gently to north, with just beneath
it,psammites (3) also dipping north., PFurther up sediments appear,
folded into basement. This suggests that the 2 auzen gneisses are
one and the same here,

Section NS.

The 4 psammites here are almost gneisses, and have amph., bands,
and also specks of galena.

Walking again up Nasa hillside, to check outerops it seems that
the folds are much tighter than I originally thought, and that ore
limb (southern) may be thickenned, while the other (N) may often
be thinned, and ever become a small thrust.

Thus the quartz may be
thick in ome place, and
absent in another,
As well as these folds are others to them, so the plunge charges,
and quartz comes in and out of the hill in the other dimension.
In places quartzite can be seen quartz directly, and this is
prob. how the quartz body was formed.
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Back on north edge of quartz by lake at 149744, Contact is very
veined with quartz, and there is 1 - 2 m of sedm., before the augen
gneiss., These are often very baked in appearance, and are
frequently brecciated, with gaps filled both with quartz and
graphite schist - of boulder found in stream lower down. This is
proof of movement and probably a largish fault,

40 Graphite schist appearing from bemeath the gneiss., Also cale
schists and a quartszite, Gabbro lies on top of the gneiss. Augen
gneiss also lies below graphite schist here (140744). This graphite
gchist could be part of gquartsz and related sediments are also of
3 - 4 transition.

Pound later that in fact it doesn't dip underneath, but comes out
in a tight fold against gabbro gneisas.

Here this may be a thrust, or may be an overturned fold limb,
where ag further up it is almost certainly a thrust,

These graphite schists of all appear in an open fold, plunging

15° to the west, but are also folded tightly about a north- south
axis, with the easterm limb overturned. These seds. don't lie

®p with those round the muse. qntz. pyt.(3)->psammite (4) junction,
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REWRITE OF NOTE BOOK

8th July. Base Telegraphstue 1. (078172)

Traverse to Horth. Coarse Bi-Mu schists just to N of last
outerop of gnt.gneiss. Granite gneiss is generally well
foliated pale guartzo iIsp rock dipping gently N, with dip
increasing toward contact fxom 15° to 30°. These first schists
contain boudins of vein quarts, intruded/to the foliation (5).

Above this is massive schist of similar composition. This contains
amphibolitised bands. It varies in coarseness.

Next ies a good guartzite, with specks of ore - prob. haematite-in,
It shows good microfolding or tew axis, of S, which here dips
generally at 30 - 40° at 000°,

Above this ic & "dirty" marble — about 5 m thick. Then mica
schists with a prominent 4§ m white quartzite that does nct seem
to be so boudined out as others. This makes the base of a thick
marble of dolomite segquence,

Above this sare schiste with quariz vein in of varying grain size.
Dip 320 at 547°. Called Exposure (1) (072186). This too comtains
an amphibolitised band, and also some scattered large garnetis.
Caluschists bands. One of these garnetbands is 6" thick and
continuous along strike for 100 m, It is over 50% garnet -
exposure (2) (at 072188).

PThen in cliff at 070188 are & ceries of dolomite/marble and
amphibole + garnet + biotite bands. One of these latter is 2 m
thick with 40#% garnets, of poor quality.

On the Southern margins of hill 825 (070189) is talc - exps (3) -
probably from the metamdphism of basic and ultrabasic rocks.

The care of this is of serpentine mineral. Chlorite, talc and
altered felspar (scapolite). A marble lies to the North - clear
end pure and coarsely crystalline.

Grening Setting up a besic stratigraphy.

Granite 1. Granite gneies

Gneise romws

Schist 24 Rus svhists and quartzites + amphs.
Graphite at base 50 m

Marble 1 3. Dirty Marble (Pieske) 15 m

Schist 2 4. Schiste. Semipelitiec + calc bands.

052, Qt‘b)
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Marble 2 5. ::rbloo and dolomites. 2' white guartzite at
se.

Schist 3 6. Thick schists + quartz boudins + calc layers.

Marble 3 7. Marbles, Garnet amph. at base.

Mica schists + 6" garmet band.
Marble/emph. bands + 2 m garnet

Schist 4 8. Schists - very rich in musc. Thin. Rusty.
9. Talc etc.
Marble 4 10. Marbles.
Specimen numbers. 2 8 Garnet musc. Bi. schist from band in
Marble 3.
38 Tale.

Contact of gneiss seen on return is in
Schists 1 proper.

Musc. graphite schiste 5 m.
Muscovitite 2 m.

Felspatic gneiss 1 m.
Gneisa.

The graphite schists are very contorted and rusty weathered.
They certainly are a plane of movement, but on what scale is
impossible to tell - they may be a large thrust.

duly Oth.
Exposure (4) - 092176, Granite gneiss sensu stricts is here

underlain by a series of biotitites and amphibole, epidote,
felspar rocks. These contain a foliation//S of the granite.

The contact is near 100% biotite, a metre, and so thick, which
har clearly been a plane of movement. Then what are in effect ™
biotite schists come in., These thicken and thin along the oute
crop, and are clearly boudins - they do not maintain the same
structural horizon, but get lower to the south. The granite
thins to the NE, but always remsains between these rocks and
sehists 1. Dip of comtact is 15° at 340°.

Schists 1 down here show a typical contact with the granite, and
then go to normal schists + quartzites. No marbles are seen
until 095195. Here is 15 m of impure marble dipping gently to
the north.

.
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Schists above this are varisble and thick, and then we come
on to marble 3 with garnet and amphibole bands. Above this are
muecovitites and muscovite schiste, weathering very rusty, with
4 or 5 prominent quartzite bands 1 - 2 m thick, dip. 55° at 350°,
This zone is 30 m thick here, where as it was only some 2 - 5 m
at hill 825. Then again above this are garnetiterous schists.
Exposure (5) (088200) Hill 793. Thickenned lems of talc rock,
thinning to E and W along strike. Above this are thick marbles.

This lens contains many smaller lenses and streaks of different
rock types.

Included are - Garnet + staurolite amphibolite in serpentine (%?).
- Tale + altered isp.
- Serpentine streaks.

In general the tale is dominant and other rocks form small
Smx 1 mlenses,

Exposure 6 (077193). Looking back at hill 793.

On top of exps. is talec felspar rock again, with tenses of
staurolite garnet amphibolite. Staurolite crystals up to 30 m
long seen. 2 temses - 30 m x 5 m of amphibole chlorite xrock
with very large cubes of magnetite - up to 10%.

Quartzites in the rusty zone here are thimmer and so is the
ruety schists. The talc assemblage fhins again to the west.
Marbles are still to N of tale,

Specimens: 551 = Amph (7) + magnetite.
852 = Asbestos from thin vein.
853 = Serpentine/talec.
854 = Staurolite, musc., garnet, biotite rock.
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July 10%h,

Traced the biotite lems in the granite gneiss (exps. (4) ) round
to prove it to be part of basement, not echists 1. Many
littologies in it. BEach boudin seems to be some 100 m long,

and lower than that are to the north. It fades out to 1 m thick
behind the hut.

Schists 1 have very prominent quartzites in the east, onm to the
Junkerdal Map, including ore 10' thick. These are however often
boudined. These appears to be a fold here as dip of S is 20°

at 290° at 094193,

Dip of base of marble 3 ie 55° at 338 so the fold must be
contained in schists 2 marble 5 seguence.

Hill 656 (09920 ) has schists 4 on southern edge - very rusty
and with quartzite bands, and then has marbles above those.
Dip of these is 50° - 60° at 348°. There is then a series of
alternating marble and sty (muscovite) schists and guartzite
bande, before thick marbles on the N of the hill,

The talc body must have thinned out by here, although there is
& % m amphibolite bands The tale only really appears 1 kn
to the west of this hill at 091203.

dJ 11

Irying to follow marble * and 2 to see which is which., Schists
2 have large garnets in some bande, and are generally coarse
than the others.

Schist 2 and marbles 2 and 3 go round & flexure or there is a
discontinuity around 090195. There is no exposure in this
grand so it is hard to decide which marble that at 095195 i=s.

Talc at top of 793 has garmets up to 30% in many bands.
Posslbility of ky here, though no definate crystals seen.
Amph + mag + garnet suggest a basic rather than ultrabasic
origin.

To noxth of 795 is thick marble, and with a great thickness of
ninteresting schists, containing 7 prominent gquartzite horizonms.
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These dip at 65° at 350° and are some 2 m thick. They are
fairly boudined and broken. These schiste also contain thin
marble bands. Then here is a much thicker marble - very pure.
Then, at 075203 begins a sequence of coarse, almost gneissose
schists of very uniform littology. Theare bi., gutz., Zsp.
schiste. At 070209 is a marble again, with thin politiec rusty
(muse.) schists at ite margins, Then to the N is more "gneiss-
ose” schist. The schists bordering the marble seem to be at
first finer equivalents of the "gneissose" ore, and then to be
musc. =~ schists. At 068208 are two large boudins of gquartzite,
vwhich correlate to thimner bands in the marble-marginal schists,
The "gneissose" schist closes round this marble schist sequence ‘
in a small lake, and then to the west another such seguence |
opens out:

Coming back round lake and marbles - that at hill 792, then
being schist, then thin marbles then (exposure ) at 060186
is another talc body.

Looking ecast at hill 827 the talc thins down to the lake and
swings to the north. It also closes downwards - ie it i= a
3 boudin,

The talc at 060186 has amph + gnt + musc schists with no stauro-
lite, solid talc jenses a few metres long// to S, magnetite (%)
amph,  tenses, serpentine itenses, pure talc tenses of the
douinant talc + altered felspar rock swinging around all these.

Walking south the is more marble touching the talc, then
schists, then another marble that links to that on hill 070183.
Thrust the schists above this have thinned considerably to the
west. Dip here is 35° at 342°,
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Exposure 7 , 30 m above contact is & thick kosic band
before the graphite schists, dipping 25° et 068180.

Grening, Revised "stratigraphy".
"Ooj.t. gneiss". Gneissose schist (+ mbles. + schists + gqutss.)

Mble 3. HMarble - usually clean + dolomitic.

Sch. 3. Schists - minteresting.

Mble 2. Containing the talc body. Thick rusty
schists + gquartzites in fast, thin in west.

Sch. 2. Schists - mbles. + amphs. + qutzites.

Mble 1. Marble - thick + clean.

Sch. 1. Schiste = + gutz. + thin dirty marble.

Granite gneiss.
Specimers - 87 = Muscovitite
Sa = Magnetitic rock.

duly 12th.
Dip in marble 2 in east edge of Hill 932 (051177). Marble is
thicker here.
Granite contact runs up S edge of this hill. Marble 1 seems
to be absent here in the schist 1 sequence. Dip in merble 5 at
043177 is 40° at 310. There is no talc here. Following this
marble back, the talc thins out by 054183, schists to N of
marble > dip 40° at 305°. 80 contact has swung & lot, and
succession here has thimed. A
Further to sw. strike has swung more - dips 60 at 300° 030160,
Traversing back to Bjellavatn from 018165. Thick schists +
calc bands + garnet bands 5 m marble garnet mica schist
(40° at 288°) -~ 8 m marble - gnt. mica schist + quartzites
-3 m marble - very contorted garnet mica schist - coarse
felspatic schist (psammite) - 15 m marble — 10 m semipolites
50 m marble (marble 2) (all berfore this is part of bchist 5
sequence) = calbschistsi+cméarble bands 50 m - 20 m marble
(marble 1)  thin semipolites 2 m guartzite - Exposure 8
(039165) ky musc.schist — musc. schists graphite schists
granite gneiss.
All between granite + marble 1 is schist 1. Graphite at the
contact is up to 50% in a 5 m band for 100 m laterally. Kyanite
is dark coloured and up to 30% in & 1 m band, dipping 50° at
315°,
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Specimers 581 = ky. musc. schist.
382 = graphite schist.

duly 15th.

Walking down to Storsletten. Granite contact followed and
mapped, dip 10° at 250° in one place, but usually nearer

340%, Contact cute across streams generally here after following
them on top. Exposure lost in trees.

duly 14%h in gjestgiverd,

duly 15%h.
Walked up to 426, but John's leg bad, so carried him back to
hotel.

duly 16%h,

Bulked up to Bjellavatn, Exposure nearest lake at 025151 in
musc. schist - prob. within 10 m of contact with granite.
Schists above up to hill 804 (021156). Many guartzites and
calc schist bands, Marble at top, 20 m thick. Dip 50° at 320°,
lMore schists + quartzites + garnets to nw. Then 30 m marble.
Then schists with garnets. Very tightly folded on ew, axis,
withiplunge of 20° to east.

Long graps of no expose to nw. Then schists - very psammitic -
at 018163, No good foliation, but miner folds plunging 30° at
520°, Most of valley to morth is morsaine.

These schists cannot be correlated with those mapped to the

ne, of the morsaine, and there is probably a fold of feult
running through this gap. The intemsity of miner folding,
observing 81 and developing 82 suggests a fold. A closure of
schists over marble at 021165 seems to fit with this idea. I
have no idea what the fold does, unless i plot all fabrica or a
stereogran.

Walking to nw. from last exposure are old exposures of ruaty
schists end garnmet schists, getting less folded to the nw., and
with s1 becoming more prominent. There are some graphitic
schists,

On west side ol Harodalen at 998162, after long bog with no
exposure, i1s coarse semipolite and musc. schist. Dip 40° at
260°. large quartzite boudins in bands. VWeakly or non garneti=
ferous.
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This does not seem to be equivalent to the "gneiss" to the ne.,
allthough there is no exposure to tell between them.

Dip et 592 is 50° at 270°. Garnet schists are now pedominert
(99%160). ILarge and small garnets, between 10% and 50% of the
rock. Dip is 70° at 260°., There are mesofolds with 50 m
amphitudes in this garnetiferous band. The band strikes north

up the hill.

To n. of the garnet band is & linestone - dip 35° at 275°. This
fairly thick and going down into the valley - 1 m not

Walking back further to so. much the same succession is seen, |
with better exposure. ie. Garnet schists — thick and varied ‘
schists with garnet band near its eastern margin, and rusty
zones either side of it - marble 3 - garnet semipolites
marble 2  schists (much more contorted with miner folds
plunging 15° at 005°)., Dip at 011131 is 60° at 290° = quart-
zite bands marble 1 - schists and rusty bands graphitic
schist - granite gneiss at 017140, S

duly 17th.
Half way up Bjellavatn, Jjust ne. of hill 721 granite contact

is exposured,

The ususl contact succession is present, but there is very little
kyanite in the schists above the guartszite.

Thin marble 1 at 100 m above lake, then schist 2 and marble 2.
Marbles thicker to the south, but contain their characterisite
components throughout a few boulders of a taelc. Felspar rock
lie about here - very large ores. Perhaps there is another
talc body soon.

Ore band in schists 2 has garnet and kyanite in, but neither in
large guartities.

Strike swings round base of lake - check tomorrow.

Walking waw. on a traverse from 000100. Marble 3 is of usual
thickness. The schists beyond it go.

Rusty polites + 1lsts. + guartzites  semipolitic biotite
schists coarse psammitic "schists" in 5 - 10% large garnets
(50° at 290°)  great thickness of garmet mica schists and
semipolites with rusty zome at base. (These don't quite tie
up with the garnet poor schist, sequence to the norxrth, but
there may be some slight compositional change along strike)
Psammitic schistis garnet rich schists limestone + amphs.
Walking back further to north seme succession is observed.

Ho economic minerals = in fact no "minerals"™ at all.



duly 15th.
Heavy rain and low cloud, Visibility 20 m.

July 19%h.

Very bad weather with poor visibility west to south end of
Bjellavatn, to follow granite and marble 1 across Bjelldga stream.
Impossible to continue further up hill, because of low cloud.
Strike has swung to nw. - se., and dip generally steepers round
here, All sequence seen is normal. Came across Hils Hellanders
camp, He iz not working becausecof the weather, 0 I +too

am: giving up. He is looking for minerals - and finding small
amounts « in the granite - which is probebly sparagmite here.

duly 20th.

Walked down to Storsletten.

July 21st,
To Bolna. Purpose - to"see out ky. + quarte. Structure,

outcrop and interpret them. Also look for ore minerals.

In afternoon, distinctive "mappable" lithologies were looked
for.

1/. Augen gneiss.

2/. Quartz + graphite schist.

3/. Quartzite + ky (in places) + musc. schist.,

4/. Schists.

5/. Psammites,

Alse boulders of a matic felspar and amphibole - and chlorite? -
rock of what was probably a gabbro. ©Olnes says it outcrops
further up, and was a gabbro, but is now mainly chlorite,
epidote and He-felspar.

£2nd July.
Traverse from 120742 to 128753.

1 400 m se. of transformer hut (T.H.) is quartze felspathic
pale hard massive psammite, gently folded about a near
vertical axis. Prominent schistosity (81). Dip avg, = 80°
at 230°, Less than 10% mica., This continuos to mme., with
fairly constant lithology. Some gquartz crystals are well
rounded suggesting that they may still be sedimentery remmsnts.
At this grain size it is probable that they were either pat of
"turbidite" (sensulate) or continental sandstones, as the fel-
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spar must come from day minerals or reconstitute from other
sedimentary felspar. The latter is most plausible, seeing
we are on a basement granite and that these are "Vorland" |
sediments. In places Bi contact 30%, and ditto for muscovite -
pezhaps from local patches of other sediment in an eguivalent
dominatly of quarts and felspar/kaolin - the weathering products
of the basement “granite".

2 Coarse bi. musc., semi. ~ polites musc. semi. - polites.

Variable coarseness., Transformer H is 300 m at 016°, Biotite
often orinkles by later folds, out of plane of Si. Dip of

8, = 75° at 234°, vut again, gently folded. S, is weakly
developed. In places this sequence contains minute specks of
haematite and golena and some iron sulphide. Alse a few thin
calecarecus hands and streaks of fluorspar in places,

5 200 ® at 0600 from TH. Quartz., flsp., musc. psammites, with
20% mica., Small specks of mineral - both hasematite and falena -
but very sparse. Bands of Bi.rich rock. This similar to 1
but with more mica. Dip 70 - 80° at 240°. ,

4 150 m of no exposure and them 2 patches of rock in place.

The southern most is psammite like 3 dipping 20° at 058°.

It has cale bands, The secand is musc. schist with up to

2% pyrite. Dip 350° at 046°. These are close, at 100 = at
536° from T.H.

5 50 m at 324° from 2.H. Muse. schists with pyrite, fine
muscovite bands and quartzites - very refolded and boudinnage
common in these, S gemerally dips 40° at 078° to 500 or 0480,
but veries. The guartzites contain only very sparse kyanite
or a rough check.

6 20 m to n. of 5, Massive semi. - polite. Dip 80° at

050%. Up to 1% pyrite.

7.300 m at 250° from .H. in stream. Augen gneiss. Quartz and
felspar well segregated, and streaked and folded biotite
between. Dip of 5; between 70° at 030, of vertical striking
120° - 300° The banding is // to Sqe A few small epidote
patches seen, and also bi.rich bands.

8 600 m at 244° from T.H. in stream, Psammites, semipolites,
guartzite (gmeenish + banded) and graphite schist, scme 5 = 10 m
thick. Dip 85° at 258° > 45° at 220°, Bota wup and down.
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Stream, within graphite schist are thin tenses of gquartsz.
Cavernous and covered with an iron » but clear and pure
inside, with no minerals. The lower of these is 20 m long and
% m wide. It thine to east and dissappears under boulders %o
the west.
20 m to north is more augen gneiss. This is better cxrystallised,
and more schistose.
Walking from 8 to 137750, up siream.
The second quarts tens is up to 5 m thick and 800 m long.
It dips // to its contacts, which are // to S, at 50° at
220°.
Joint planes in it at - 60° at 015°

55° at 216° ( 5,)

45° at 96°

85° at 312°
On both sides of it are thin wedges of psammites and semi-
polites and graphite schist, before augen gneiss. Top is
observed by and boulders. 100 m further up stream,
however, psammittes are in contact with augen gneiss on both
gsides - s0 no quartz here, ever though graphite schist is
present.
9 In same guarts body, & way up. oy
Thebouldering psammites have calc bands. Contact dip
35° at 192°. |
10 At top of quartz body, where it dissappears,there are
veins and pods of quarts in the augen gneiss and metesediments.

Quartz is intrusive. The pods are // to S,, so intrution was
syn oi post formationm of S,, but pne. the later folding that
elsevhere 32' as the sediments and quartz contain these
folds.

Walking back to ssw. from 10 .

Augen gneiss first, which still seems different (more sinuous-
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micas) than that to m. Bi.rich banded horizons., Exposure of
this for 200 m, then 50 m no exposures.

11 300 m south of 10 . Augen gneisses dipping 85° at 004° -
vertical, strike 94° - 274°, Sy is very folded here.

12 50 m to 8 of 11 50% musc. in a musc. schist, with 2 - 3%
pyrite. Dip 30° at 206°. Quartsites at top of ridge, and |
then more musc. schists. Iook fox Ly later,” |
13Ky. 150 m to n. of Olnes' hut - 0,.H.

Much gquartzite, associated, and musecovite too. The ky. %

age varies between 10 and 40%, 1 recon (up to 5% pyrite also)

in quartzite. Thewve 1s also a lot of vein quartz, Dip is
variable and very folded, but generally steeply st 035°,

Seening.

Iraverse 1 - 8, Section, showing Sy dips at contact N.

gg To n. of augen gneiss is & green basic rock, dip 30° at
220°, about 5 m thick at 138757. This prob. a metamorphosed

dyke and small intention. of dolerite/gabbro, in basement
granite. All ground is a coarsely crystalline, unlineated
quartz, fsp., biotite rock - granitic looking, but probably
not so in composition. This becomes lineated near the mergin,
Where the gquartsz is intruded augen gneiss. This is
slightly different from the other augen gneisses to south
vhich are prob. granitised sediment 6f. sediment of sparaguite
age - not part of basement as such. Foliation in margine of
granite here dips = 15° at 266°. There are many shallow

open folds of 20 m amphitude here, with an axis plunging
about 10° at 245°, Often, near the contact, the augen have
become hands of biotite., A small quertz vein at 145748 has a
little well crystallised galena in, but very small amment,
This vein is related to the gquartz bedy, and is // to yqe
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15 # km from laeke, at 314° is gquartz to granite (to distinguish
it from the other augen gneiss it is called granite here)
contact. The edge zone is very veimed. There are sparse, small
patches of mineralisation with pyrite, pyrohotite,

pyrite, chalco pyrite and a rather pale yellow sulphide =
probably a "mixture" of 2 of the afarementioned, ie of inter-
médiate composition.

Musc. graphite schists in thin slivers stuck or to edge of
guartz - still pme. and white. Quartz is 20 m thick and contact,
and a plane in it dip 45° at 226, South contact has slivers of
graphite schist and then a thin layer of psammites and

quartzite before the cugen gneiss, dipping 55° at 222°.

16 147745. Metabasic rock - gabbro. Amph., chlorite, fsp.,
(epidote?) assemblage. Dip 55° at 221°, This is generally
poorly foliated, expept at margins, suggesting it is lale stage.
50 m to west is augen gneiss swinging round base of gabbro,

dip 10° at 150° round here, Thus gabbre seems to have affected
S by its intrusion. Quartz contact retains same strike, however,
80 effect is local.

Further to sw. is banded amphibolite, 55° at 238°. microfolded
along an axis plunging 15° at 154°.

12 Revisited. Base of ¢liff is bi. semipolite, 5 m thick.

30° at 190°. “1 m of fsp. psammite., Musc. schist with
guartzites, muscovitites and thin (£ m) band of kyanite.

Ky # ago 20% usually. 4ll have accessery pyrite. Then semi-
polites 5 m. Then musc.guartz schist 2 m, then quartzites +
musc. schists - very refolded, plunge at 10° at 220°, 30 m.

Dip is 30° at 220°. Further to south mimer folds plunge 30°
at 142°. It is probable that we have 2 periods of later folds.
An earlier set plunging se., nw. and a later set plunging sw,
buckling the first ores, so that they plunge both ways. This

gives a small scale dome and basin effect to the beds with
local dips pointing in all directions.
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fjiﬁ!incr folds in se.-nw. axis refolded in ne.-aw. axis,

so axis of first are plunges both ways, 20 m to s. is gquartz,
fap., musc., semipolite = 85° at 215°, These 3. Specks of
haenatite and galens, 30 m te s. dip = 80° at 058° - ie it

is generally vertical.

100 m across to s. is this, then bi. semipolite and then
quartz fesp. psammites 1.

gié}aoo m over, near 2ndstream. Psammites 1, 50° at 128°.
Succession obtained ¢ff 2 {traverses is:

1) Quartz, fsp. pesammites. 1, 18, 19, 22.

2) Bi., musc. semipolites and psammites. 2, 3, 17, 32, 33.

%) Musc. schists and musc. and quartzite and ky. 36 55913. 12,
¥ [

4) Semipolites and psammites. 6, 30.

5) Augen gneiss and psemmitic bands. 7, 10, 11, 23, 25.

6) Peammites, semipolites and graphite schist + calc schists
containing guartz. 8, 9, 15 ete.

7) Augen gneiss -~ basement.

duly 24%h
19 1 type psammites 45° at 214. Continues 300 m to south -

not going further.

20 7.H. purpose to follow ky upwards and note ¥ ages etc.

40 m to aw., of T.H. are quartsz musc. rocks with pyt. +
psammitic bands. Also accessary haemetite. 70° at 040°.
Miner folds plunge 045° at 15°. Ky iz thin # m band,

very pinched, sinuous and folded. 20% ky, about in guartzite.
Succession = 1 m quartzite + ky (sparse)—>1 m quarts musc.
schist —>§ m quartzites 20% ky + guaricveins—1 m quartzite
+ ky {sparse)——>1 m muscovitite—> 5 m quartz, musc., pyt
schist— 3 type psammites. Dip is near wertical.

Ky containing quartzites thin to east and west, whem musc.,
guartz, pyt. schist closes round these tenses.
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There is ky in most of the rocks but the muscovitites, but
in very low fages. These beds are so much more folded than
others that this is probably an early fold crest.

To east of this tens psammites runs the quarts, musec., pyt.
rock, with no quartzites running through, in surface,

300 m further up the ridge semipolites and psammites dip

70° at 068°, to south of muse., quarts, pyt. rock im contact
with it. Thus the contact of 2 3 swings here. # km wp it
is back again an old line.

A base of 836 ridge is a 20 m amplitude fold plunging 090°
at 20° On north edge of this ridge is a » -~ 1 m band of
quartsite containing a little kyanite, in gquarts, musec., pyt.
rock. Weather atrocious so down below clouds.

7 Revisited, then 8 to study "irregular gneiss" and see
if it is the same as the basement gneiss. I think it is now.
The 2nd stream north of T.H. is cut in semipolites and

aphite schist between the 2 augen gneisses. Fault. Still
" coloured different onm
map, far distinction.

No exposure in gtreams, after they join.

21 Farily basic massive unlineated rock with bi., e¢hl., fsp,
and 1little quarts. This is part of basement and is probably

a meta intermediate dyke (diorite) and perhaps an "scidified"
basic (dolerite) dyke.

200 m to south-west is more of this, surrended by augen gneiss.
Dip is vert., strike 128° here.

Augen gneiss seen in stream at 122755 - not sure which part of
it though.

A boulder of rounded augen gneiss fragments in graphite schist
seen. This looks like a fault brecoia, suggesting that the
contact is a fault, up which quartz was emplaced.
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22 Weather s0 bad that have retired to Randaleelven to de a
section.

1 type psammites here, by bridge and for 200 m up stream.
These gently folded on axis plunging 15° at 150%. 0dd patches
with more bi. and musc. One band has magnetite and small
garmets. Dip 20° at 138° at bridge. 50° at 205°, 200 m to a.
Then no more exposure.

July 25 th.
23 Irregular gneiss. Dip 75 at 028. It still has 0dd bi. rich
horizone, indicating perhaps that it is granitised

sediment - hard to forget bi. separating from qutz. and fsp.
—~and vica versa.

200 m to SE is same

100 m to E is same

100 m to NE of last is "gabbro" - very metamorphosed.
On top of hill, at 147746, gabbro runs to sw. of augen gneiss,
with contact running uw. se. This is mapped in. Patches of
net veining in gabbro. It veins the augen gneiss along s.
It ie chilled against the gneiss, but is foliated in its
margine. The gneiss is best around it slightly. Thus the
gabbro is late stage metamorphic. Prob. intruded inte a still
hot region, during copling, and this promoted very slow
cooling and high wup's . Hence the gabbro minerals would
adjust to their chlorite, epidote, felspar assemblage, yet
8. would be bent by imstrusicu. The slow coolinger high wup
may have helped lingering "Hydsthemal" conditore nemrly ~ie
the quartz and mineral intrusionm.

24 Quarts contact swings to scuth here in a large ridge on
top of the hill., Dip of top contact is shown by slivers of
semipolite adhering, to be 50° at 252° at 150744. Ihe quarts
then shallows in dip and its ground outerop thickems. It is
actually some 25 m thick. N contact dips 30° at 242° on the
"ecrest® of this swing against augen gneiss. ©Sediment thickens
arcund quartz because of shallowing too. Contacts are full of
quartz veins, but no mineral.
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Quartz tongues off at "crest" of swing into 2 bedies,
apparently. These may be continuous and may be separate
"blips". They are always in a metasedimentary avelope.

25 Small pateh of pyrite mineralisation at 150743.
Schiasts here lie virtually horisontal on gquarts.

Sediments continue to east up hill, with some good temns of
quarts in - 30 m and 2 m, between the two gneisses. They
are thick and folded on east-west axis, very operly.

26 Is graphite schist in metaseds., dipping 35° at 114°,
The main guartz body defineately ends at the base of the
hill, where it is nearly horizontal.

27 Gueiss folded round at base of quartz at 149743. Dip 35°
at 310°.

28 Gneiss on hill below gabbro 100 m south of 27.

x 200 m east of 1038 is contact of gneiss with sedimente.
Gabbro has out by here. BSeds. and semipolites and
psammites of 4 type, as lower down. Dip vertical, strike 300°,

29 Just of south edge of ridge are gquartszites and muscovitite.
Very dip torted. 1 small amount of ky in some. 20 m thick.

30 Seds. in etream in contact with gabbro streak, with gneiss
to morth of this. 45° at 105°, but probably totated by
slumping.

31 Gabbro in contact with gneiss, before seds., so gneiss does
surround gabbre. South is vertical,strikign 044°.
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Grening
Sections through gquartz bedy.

s N  along 148 longditude.

27tk July.
32 Veakly micaceous pale massive psammites 50° at 224° = 1.

35 Psammites with more mica. pale. Geantly folded round
agently eastward plunging axis. 25° at 190° ana 30° at 240°.
200 m to north and bi. semipolites. All these = 2, These

dip steeply to mnoxrth.

Going up stream with gquartz in, to map bodies exactly on

1 : 10 000,

Augen gneiss at base -~ 30° at 040°.

18t body is 20 m end 5 m maximum.

2nd body is not continuous right up to the top, but is

2 bodies. The lower ore is 200 m long + 4 m wide, "Sediments"
run: right through, however, where there is no quarts, 2rd
body is over 10 m thieck, dipping 40° at 220°, It swings away
from stream and then back to its old strike. This is because
it goes over the axis of a small sw,., gently plunging fold, ie.
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The seds., here are up to 10 m thick on! the south side.
After very contorted with slightly overturned (to the north)
microfolds, These are probable dragfolds on a thrust., s

They are clearly lier than the later, open, shallow plunging i
micra folds.
Many emall pods of quartz in sediments up here, some more than

1 m long.

Quartz body on top is now completly sorted out. It is up to
20 m thick., At top end dip shallows and sings round and then
the body goes above the hill, because the plunge of the fold
is steeper than that of the hill,
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The small tenses of quartz to the north of the main body are
not tension gash fills as they are surrounded by a sedimentary
evelope. They must either be folded with faulted equivalents
of the main body., Since the certaining sediments dip south
under augen gneiss it is most probably fault repeated - only
an isocline could do this other wise and there is no evidence
for isoclines., The increase in contortion in varrow zZones
suggests a small thrust as well.

Walking from 160738 to 1214 peak, - Sediments sometimes with
gquartz in, repeat themselves up the hillside, because of small
tight folds., Often one limb of these folds is missing, and
perhaps a small thrust is present - these are impossible to
see in the graphite schists. Moet of these folds plunge at
some 20° to 8w., but some plunge to ne., so there is later
folding on another axis.

Section 1 km west of 1214 peak - north + south,
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The silver mines are outcrops of guartz with argentiferous
galena in them, The quartz bodies are also very broken, with
slivers of graphite sevhist amongst them,

July 28th,
Walking up ky from 13 to top, to get some idea of what it is

doing. A 13 The beds are vertical, very contorted, and
certain a remarkable number of well crystallised minerals
ineluding kyanite, quartz, pyrophyllite, a green mica, musco=-
vite (tale?) and pyrite. The ky % is very great in 3 or 4
thick quartzite beds., The succession also includes chlorite
bands, (Chlorite and kyanite in sssoeciation. Must be retro-

wwsgrade from bi., while ky has resisted better) quartzites and

quartz, musc. rocks and is rimmed by the quartz, musec., pyt.
rusty schist, as always. This centortion is not echoed in
the psammites of either side, so this zone may be a fold
cone 4f a thrust,
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200 m to the ese. is the continuation of the 13 ridge, but now
it has much less kyanite - barely 10%., The quartzite are dominant
but thinner., There is no development of macrocrystalline minerals.
There is a slight southerly swing in the strike of the ridge here,
and quartzites and gntz, musc., ryt. sechists close round the ky

outerop.

These roeks also contain streaks of this unknown purple mineral,

37 300 m at 140° from 13 . Strike is 140°, dip vertical,
Musc. pyt. antz. schist with much purple mineral,

There are two possibilities.

Fither the red line is a thrust, or

there is a fold - shown in green, |
The contortion of the quartzites and musc, rocks, and their vertical
dip, compared to that of 40° - 60° of the psammites to the north,
suggests a thrust., So far does the lack of cornelation either
side, as might be expected, were this a fold, Such a thrust is
almost cortainly folded, as is that between quariz and basement,
but the ky zone does not seem to reappear.

o s
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Walking up sw. side of 1214 mapping the exact outerops of quarts
and sediment on the baszement, so that folds and faults may emerge.
The folds and thrusts explain the sudden terminations of successions
inte the hillside. All the quartz and sediments can be seen
clearly lying on the top of the basement here.

Walking back down to cross to eastern end of 1086 ridge, PFPsammites
(4) are barked at 40° a2t 200° against vertical and very contorted
quartzites, and muscovitites (3). To the north, in the valley
augen gneiss outerops, dipping gently to north, with just beneath
it,psammites (3) also dipping north, Purther up sediments appear,
folded into basement. This suggests that the 2 augen gneisses are
one and the same here.

Section NS,

The 4 psammites here are almost gneisses, and have amph. bands,
and also specks of galena,

Walking again up Nasa hillside, to check outcrops it seems that
the foldes are much tighter than I originally thought, and that ore
1imb (southern) may be thickenned, while the other (N) may often
be thinned, and ever become a small thrust.

Thus the quartz may be
thick in ome place, and
absent in another.
As well as these folds are others to them, so the plunge charges,
and quartz comes in and out of the hill in the other dimension,
In places quartzite can be seen quartz directly, and this is
prob., how the quartz body was formed.
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Back on north edge of quartz by lake at 149744. Contact is very
veined with quartz, and there is 1 = 2 m of sedm. before the augen
gneiss, These are often very baked in anpearance, and are
frequently brecciated, with gaps filled both with quartz and
graphite schist -« of boulder found in stream lower down. This is
proaf of movement and probdbably a largish fault.

40 Graphite schist appearing from beneath the gneiss. Also cale
schists and a quartzite., Gabbro lies on top cf the gneiss, Augen
gneiss also lies below graphite schist here (140744). This graphite
schist could be part of quartz and related sediments are also of
3 - 4 transition.,

Found later that in faet it doesn't dip underneath, but comes out
in a tight fold against gabbro gneiss,

Here this may be a thrust, or may be an overturned fold limb,
where as further up it is almost certainly a thrust,

These graphite schists of all appear in an open fold, plunging

15° to the west, but are also folded tightly about a north- south
axis, with the eastern limb overturned., These seds. don't lie

®p with those round the muse, qntz. pyt.(3) ~ psammite (4) junetion,
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