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The core contains above the ores-dearing mone rather homogensous amphibolites
with some concordant or aoccordant segregation veinsj below the ore«bearing
sone ocours & sequence of about 6 me containing amphibolites and gneisses
with discordant, hydrothermal ore-bearing veins and sporadically with
concordant quarta veinsj this sequence is followed downwards by garnete
-banite-etauroﬁte gneisses with regularly interspersed, concordant quarts
veins,

The gneisses have probably a horisontal schistosityj the amphibolites are
steeper inolined, probably up to 50°. Folding 18 observed only 4n the
amphibolitese A distinot (blasto=)mylonitic structure oocours in a large
part of the samples,

From the mineral assooiations in amphibolites and gneisses it is concluded,
that these rocks passed through a highegrade metamorphism, belonging to an
ante=Horcynian orogenio oycle, and that a Hercynian metamorphioc retrogra=~
dation has only partly destroyed the former highegrade mineral association
and structures.

This implies, that the oldest structures present, to wit blastomylonitio
etructures, and prodably also a susequent coarser blastesis belong to an
ante~Hergynian orogeny.

Introduction,

The core containsg

Down t0 1.2 m,-80il and strongly altered amphibolitess

1¢2 « 18,0 m, rather homogeneous amphibolites with usually concordant
segregation veinsj}

18,0 = 33.5 me ore=bearing sons, not aample;; Fa

33.5 = 39.5 me & variable sequence of amphibolites, amphiboleegarnet
gneisses, garnet-biotite gneisses, concordant segregation
veins and discordant ore=bearing veinsj

39¢5 = m. garnete-kyanite-staurolite gneisses with ooncordant quarts
veins,

Sample numbers, mentioned further om, correspond to the depth in om.,

where the sample has been taken,

The schistosities of amphibolites above the ore=bearing sone make an angle
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of 4o°.. 60° with the axis of the corej an exception is found in sample

1350 where this angle is 80°, The schistosity of the amphibolite sequence
below the ore-bearing gone has more variable angles, 40°- 75° with the core
axis, The garnet-kyanite-staurolite gneisses have schimtosities about normal
%o the core axis, 80°-90°,

¥eso-gcale folding is present in the samples 450 (open fold (7)), 3680
(shear fold) and 3740 (isoclinal fold (?))e ,

The examined samples will be discussed in three groupss the amphibolites
above the ore~bearing zone, the amphibolite sequence below that gone and the
garnet-kyanite-staurolite gneisses, The modal compositions are found in the
tables 1, 2 and 3} every modal analysis has been calculated from 800 counted
points and the values have been rounded off at a half percentj for sample
3740"vein® only 300 points have been counted and the rounded-off value here
i3 one percent, Where two thin seotions have been made from a same sample,
the "A® is from the upper part and the “B"™ is from the lower part of the
gsamplee

-

Amphidbolites .bm the ore~boaring sonee

These amphibolites are fine-grained o microorystalline, only sample 760

is slightly ooarser than 1 mme (see fige 2, 4, 6, 7 and 8)3 the rocks are

often inequigranular due to the presence of phenoclasts or phenoblasis of

amphibole, plagioolase, garnet and/or epidote (samples 540, 640, 750, 850,

880, 1500, 1630 and 16503 see fige 10, 11 and 12). The sequence is rather
homogeneous and only interrupted by concordant or accordant, often irregular
segregation veinsj this homogeneity oan be appreciated in table 1j sample

760‘- in this table represents approximately the composition of a segregation \':b
vein, Banding on a macroscopical scale is not obvious. In some thin sections
an indistinot banding is due to a depletion of plagioclase beneath a segre-

gation veing 'Ehis basification is directly obvious in thin section 540 F‘t R
(see fige 1) and it is demonstrated by the modal compositions of 6404, taken |
above a segregation vein, and of 640§, from below this vein, i»

Discordant veins, although seldom absent, are inconspicuous dus to their
narrowness§ they contain some of the following mineralss greyish=or bluishe
green amphibole, epidote-soisite, chlorite, titanite, carbonate end opaque
materialj this mineral asscoiation is almost ocomparable to that found in
the segregation veins,



Polding on microscale is present 4in several thin sectioansj the types
of folds are divided in an older group and a younger group, although
tomutual relations btotweeh the fold types are not discloseds Isoolinal
gimilar folds with an axial plane parallel to the major schistosity
belong to the older groupj such folds are usually present in fragmentary
form and often their presence can only be guesao{; as in the ocase of TO\
the form and distribution of aggregates of opaque minerals and titanite
in the samples 540 and 1100 (see figs 2)e¢ A probable fold-hinge ocours
in an aggregate of plagioolase grains (640B, see fige 5), wherein the
alignment of amphibole grains follows the form of the hingey More distinot
folds are present in sample T60B (see fig. 8), wherein a post=tectonic
recrystallisation of amphibole, plagioclase, titanite end opaque minerals
follows the trend of an older isoclinal folds, It seems likely that these
folds are shear folds, that have been fi'bmed during a phase of extensive
tectonic movement, The younger types of folds are more obvious, because
they fold the major schistosityj this group includess

flexures in the samples 880 and 1350}

orenulations in the samples 745, 880 (see fige 9) and 11003

similar S-fc;lds, that are perhaps a further development of flexures,

in sample 640 (see fig. 3 and 4).
A ssoond cleavage or schistosity is scarcely developed by these younger
folds,
The general structure of these amphibolites is due to (blaste)mylonitisations
a more pronounced recrystallisation is obvious in the gamples T45, 750, 760
gud 850 p.pej larger amphidolés in those last samples show however signs of
a younger cataclasio deformation (see fige 6 and T)e

Amphibole, the main eonstituent of these rocks, is always zenomorphioj
several types can be distinguished on their X—oolours. The probadly

oldest amphibole present has a brownishegreen colour and it occurs a.o.

as phenoclasts with a blastio[of green or bluishegreen amphibole in Lovarpouth
samples 540, 640 and 880s A younger type with a greyishegreen colour

18 the major constituent of coarser reorystallised samples 745, 750,

760 and 850 pep., but it ocours also in samples 880, 1100, 1350 and 1630j
this type has often an overgrowth of bluish-green amphibole.

The bluishegreen amphibole is the youngest type and it ocours in all

samples, Thi; groyish- and bluishegreen amphiboles are present in the -F e
segregation veinse, A rather light-coloured amphibole occurs sometimes

as a core of larger amphiboles in the amples 540, 640, 1100, 1350,

1630 and 1650,



Plagioclase is xenomorphic and has genorally an anorthite content of

25 - 30 43 scarce phenoclasts are replaced by saussurite or epidote-~
soisite or they have reczyé%allised into a'mosaic of samll grains,

' During recrystallisation in the greyishegreen amphibole stage plagio=
clase blastesis is more albite-rich, 20 ~ 25 % An., whereby soned
orystals are producedj such goned orystals are also present in segregation
veins (8ee fige 7)o

Epidote-zoisite is present as saussurite and as orystallodlasts) the
latter especially in veinse There is a distinot increase in quantity of
this mineral group in amphibolites,going towards the ore~bearing

sone. In the samples 1630 and 1650 epidote ocours as phenoblastis (see
fige 19) .
Carnet is scarcely present in amphibolites 750, 850, 1350, 1500, 1630
and 1650, and in veins of the samples 760 and 1350. Garnot is xeno=-
morphic, with the exception of those in samples 1630 and 1650, where=
in it ococurs as partly idiomorphic phenoblasts., Garnet looks more
stable in veins than in amphibolites, again with the exception of the
samples 1630 and 16503 in these two samples it shows a more stable overw
growth around a probably instable core, This leads to the conclusion of
the presence of two generations of garnet: an olde type, that has a
sieve texture largely due to{the dispersed presence of alteration pro=
ducts oclinozoisite, amphibole and titanite, and that probably belongs
t0 a highegrade mineral association with brownish-green amphibole,

and a younger type that is syngenetic or slightl& younger than the
greyishegreen amphibole (see fig. 12), and that probably belongs

to the phase of ore concentration, on evidence found in sample 3450
from below the-ore-bearing zone, The figures 11 and 12 give an idea
about the difference and the relation of the two types of garnet, The
neoorystallisation of garnet can explain the slight increase in the
garnet oontent of amphibolites towards the ore=bearing gsone,

Titanite ococurs genera*iy in submicroscopic, xenomorphic grains,

that are often assembled in aggregates, sometimes with a core of
opaque mineralsj larger xenomorphic grains occur in some well erystal-
lised amphibolites and in segregation veins.

Sulfide ore is present in suzll quantities in samples 640, 745, 750,
850 and 8803 opgque minerals are present in all samples. Rutile soems
to be absents Carbonate ocours generally in veins, sometimes together
with opaque minerals. Chlorite is a minor constituent and the same ape

il



plies to a plwnos:lu[ate with a higher birefrigence and a brownishe
green or green colour (saponite (7)), that oocurs associated with
opaque minerals and sometimes in garnet (sample 1630)j small qua.n-
tities of biotite are present in sample 640A.

The amphibolite sequence below the ore-bearing sone.

This sequence is muoh more variadle in composition and structure and
can not be described as a whola,

Sample 3450 belongs apparently to the ore-bearing gone, in regard of
its content of sulfide ore, This rock has the composition of an amphie
bole~garnet gneiss or skarnj there seems to be an assooiative relation
of opaque minerals, garnet and quartz, The high quantity of quarts is
partly due to oonoordant dilatation veins of coarse-grained quartg,
similar to those observed in garnet-kyanite-staurolite gneisses, Ehat
ococur lower in the core. Another similarity is the planar structure
with a distinct linear element present in both gneiss types.

This amphibole gneiss is fine~grained and ine;ruigranular due to partly

idiomorphic phenoblasts of garnet reaching a size of 3mm.j the rock has

a far better developed reorystallised struoture than the amphibolites
mentioned earlier and an incomplete metamorphioc banding has been deve=
loped on a microscalee The partly discordant Si-patterns in garnete

a rotation of garnet made visible by aligned inclusions in garnete and
the fabric of amphibole and Miotite~chlorite- =abutting bluntly against
garnet (sees fig. 13)=~ suggest a paracrystalline deformationj the
"eyed™ structure around garnet phenoblasts and the cataclastic textures
in amphibole, biotite-chlopite and quartz indicate a younger tectonio
phase of flattening,.

Discordant veins are absent.

The constituent minerals are: quartsj plagioclase, that is inversely
goned with 25 « 35 % An.} & light greyish-green amphibolej garnet with
cores that are more dirty than the rimsj epidote«zoisitej biotite that
has been altered largely to ohloritej opaque minerals (sulfides)y
rutile and no titanitej apatite,
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The samples 3500, 3580 and 3680 are quite different from sample 3450.
According $o their structures they belong to a zone of intense tectonio
movementy the samples 3500 &nd 3580 show tectonic flow structures, but
also distinct indications of syn= and post=tectonic recrystallisation
under amphibolite-facies conditionsj in sample 3500 and to a lesser degree
in sample 3580, cataclastic struotures and diaphthoresis indicate a
younger cataclastic phase, Sample 3680 is a mylonite with no clear indi-
cations of recrystallisation.

These phenomena make it likely, that there have been at least two dis~
tinct phases of intense tectonioc movementy one phase proceeded during

a highegrade metamorphic stage and affected & rather large sequence of
rocks -gee also the garnet <kyanite=staurolite gneisses= § a seoond
phase proceeded after a period of extensive reorystallisation and was
probably more confined to thin horizonse

Sample 3500 is a fine~grained, distincily inequigranular gneiss, with
xenomorphic phenoblas:ca of garnet, that reach a size of S5mms During and
after the first deformation it recrystallised to a quari.s-poor, biotite-
garnet gneiss, that contained a small quantity of greyishegreen amphi-
boles after the second deformation 4t ochanged to a chlorite gneiss with
unstable remmants of garnet,

The consituent minerals ares quarizj plagiooclase with 10 « 15 % An,
and sparsely filled with alteration productss chlorite ocours as an
alteration product of biotite and as a necorystallised mineralj garnet
with sigmoid aligned inclusionsj remmants of biotitej rutilej opaque
mineralsy apatite.

The gneiss is dissected by veins containing opaque minerals (sulfide),
carbonate, chlorite, quarts, albite and a zeolitej the presence of a
seolite, probably laumontite, seems rather queer,

Sample 3580 is a fine-grained, distinotly inequigranular amphibolite
with partly idiomorphic phenoblasts of garnet up to a size of 4mm,

(Bee fige 14). The recrystallised tectonic flow structure with ro=
tated garnets, defined by their sigmoid Si-patterns, is similar to

the struoture #bserved in sample 3500,

The discordant ore-~bearing veins look similar to those in sample 3500
and have introduced a saponitevlike mineral in the amphibolitej seolite
seems to be absent,



. The consistuent minerals ares quartsj plagiooclase with 15 = 25 £ An.y

a light greyishegreen amphibolej garnet with sigmoid aligned inclusionsj
epidote-gzoiste, partly as a';: alteration product of garnetj Ftponito (7)s
rutile and titanitej opaque mineralsj apatite.

The veins contain opaque minerals (sulfides), oarbonate, chlorite,
saponite (?), epidote-zoisite, quarts and probably albitee

Sample 3680 is a fine=grained to miocrocrystalline, inequigranular, mylo-
nitic amphibolite with small phenoclests of plagioolase and amphibole.
Shear folds are distinot in the thin section (see f£igs 15)e The cone
stituent minerals ares plagicolase, greyish=-green amphibole, chlorite,
saussurite, sericite, titanite, opaque minerals and apatite.

The amphibolite is dissected by various types of veinsj concordant veins
of quartz with mortar structure are probably the same type of vein as
those occunming in sample 3450, but here tey have been affected by a
later deformationj accordant dilatation veins developed as an afterw
effect of the mylonitisation and these veins contain quartz, ohlorite,
epidote and adulariaj a small discordant vein contains carbonate, chlo=
rite, saponite and opaque mineralse

The samples 3740, 3760 and 3850 are almost similar to the more recrys-
tallised amphibolites oocurring above the ore=bearing zone, These amphie
bolites are also fine=grained to microorystalline and slightly inequi-
granular, but they show a more developed recrystallisation especially

in their segregation veins, In such a vein (sample 3740, see fig. 16),
that has probably been folded before the recrysallisation, plagioclase
developed a mosaic struoture and phenoblasts, acoompanied by needles of
bluisg-green amphibole, while garnet probably became ingablej a younger
tectonic phase has deformed some plagioclase orystalse The composition
of this vein is given in Table 2§ biotite is only present in the vein
and has been formed at the expense of opaque minerals and probably
before the formatién of phenoblasts of plagioclasej the other minerals
are the same as those ocourring in the neighbouring amphibolites,
Amphibole in these rooks is greyishegreen, sometimes with bluishegreen
rimsj plagioclase has an anorthite percentage of 25 « 30 and is sometimes
goned and elsewhere slightly altéred; garnet, xenomorphic, has & sieve
structure and looks instable even in veinsj titanite ococurs often in
xenomorphio recrystallised grains and rutile is absente
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Noxt to the segregation veins ocour other veins, bdoth discordant and

oconcordant, with opaque minerals, earbonate, quartz, plagioclase,
adularia, chlorite, epidote and prehnite (in sample 3760)e

Garnet-kyanite-staurolite gneisses,

The lower part of the core oontains gneissesj sample 4190 is a diaphe
thoritic gneiss, wherein kyanite and staurolite have been fully destroyed,
but remnants of garnet and biotite still ocoure The other samples con=
tain both garnet and kyanitej staurolite is irregularly distributed and
only present in thin sections of the samples 4000, 4130 and 4250,
The more oonspicuous properties of the gneisses areg
an incoherence of the gneissose structure due to frequent, cone
cordant veins and lenses of coapse quartz, that are sometimes i om,
wide} ‘
a textural ocontrast between the distinctly cataclastio structures
of clusters and streaks oontaining kyanite, and the non=cataclastio
structure in the surrounding recrystallised part of the gneiss
(see fige 17)3 -
irregular, discordant veins with carbonate, adularia and quarts.
The gneisges are inequigranular and oontain phenoblasts of garnet and
staurolite up to 24 mme and olusters of mediumegrained muscovite in
a fine-grained groundgass, The gneisses are inhomogeneous on the scale
of a thin section due to the above mentioned veins and lenses of
quartg and to streaks with kyanite, micas and staurolites
Polding is absent, except for fold-like shear structures of the atreaks
containing Kyanite.

Staurolite occurs as xenomprphic grains often with straight rows of

opaque inclusions (Bee fige 18), that are gometimes discordant %o

the foliatione The grains are embedded in clusters of kyanite and ale
though kyanite shows often textures of a strong deformation, the
staurolite loolks undisturbed, The inorease of opaque material and

the continmation of the above mentioned rows o[ opaqus inoclusions in I F
the clusters of kyanite give the impression that staurolite has been
replaced hy kyanite,

Kyanite is largely xsnomorphioc and ococurs in clusters of more or less
randomly oriented grains and in streaks with strongly aligned grainsg



A large part of the grains are bent and broken, Small hypidiomorphic

orystals often in random orientation ~and as such enclosed in garnete

make it probable, that kyanite occurs in two generations, pre~ and poste
tectonioce Kyanite is replaced Ly garnet, by muscovite and perhaps also

by biotite.

Garnet occurs in xenomorpkic and hypidiomorphic porphyroblastsj it enclo=-

ses opaque minerals, rutile and tourmaline, often in sigmoiqﬂ patterns,y

and kyanite needles, both in sigmoidal and more random patternse These
inclusion patterns 4in garnet give some indications in regard to the his~
tory of the gneisseaj there are S{:patterns discordant to the extermal r y
schistosity (see fig. 20) in a similar way as found for staurolite,
indicating the presence of garhet before the mylonitic phasej other
sf-pattems are concordant with the mylonitic structures of kyanite T
(see fig 17 and 19) indicating a second generation of garnet, that

sometimes formed as a rim on an older corees Although kyanite has been

a atable phase during a part of the poste~tectonic recrystallisation of
garnet, there are olear indications that garmet has replaced kyanite

and also biotite durihg its recrystallisatione During the decline of
metamorphism garnet has been replaced on a minor scale to biotite and

more intensely to chlorite in the dia;hthoritio rock (4190). F\a
The micas are seldom deformed, even in sample 4190, and had evidently
every opportunity for a posttectonic recrystallisation under less stress
induced circumstances, because a part of the micas show a non-oriented
growth pattern. Musoovite has replaced a part of kyanite grains,
Chlorite is an important oomponent in sample 4190,

Plagicolase with 20 = 25 % An, quarts and biotite constitute the finee
grained groundmagss of the gneisses,

Accessory minez:als aret xenomorphic apatite, xenomorphioc sircon, hyp-
idiomorphic, zoned, bluish=green tourmaline, rutile (sometimes idioe
morphic) and opage material.

The gneisses show a distinoct linegtion in the plane of foliatione
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Conclusionse

The mylonitic struotures in amphibolites and gneisses, and the difference
in the dip of the schistosity between gneisses and amphibolite, make it
unlikely that there should be a normal siratification, that has been
folded on a macroscale. \

It is evident that these amphibolites and gneisses have been affected
by a strong mylonitisation under high-grade conditions and by a subsequent
recrystallisation under amphibolite~facies conditions. Argumanis for an
ante-Hercynic alter of this orogeny with an inter-mediate to high pres—
sure metamorphismcan be found in the theses of Vogel (1967) and van
Zuuren (1969)e

There is also evidence for a younger mylonitic phase, that affected more
confined horizons,

The first mylonitisation fits the F2 folding phase of the deformation
scheme of van Zuuren, The second mylonitic phaso is less easily placed
in this scheme, but it belongs probably to the aftermath of the Hercoy=
nian orogeny. It is possible that between these mylonitic phases a
phases with large sqal; folding on subhorigzontal axial planes took
place, but sofar we have found no evidence for this in Western Galioia,
According to me it is more likely that the sequence in this core is an
imbricate structure due to overthtust wedges.

It is likely that the major ore concentration took place during the
metamorphic stage, that belongs to the above mentioncd F2 phase of
teotonic movement, but much younger remobilisations are not excluded

on the evidence of the low~temperature veins occurring in sample 3500,
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Table 13

MINERAL CONTENT in volumetrio percentages,

Sample nos (1) 540 640A 640B 745 50 760B

Minerals

Quarts

Plagioclase 23 ~
Amphibole 613
Epidote-goisite 3%
chlorite (2) +
Garnet

Titanite ' 8%
Opa*que material 3
Biotite

Apatite +
Zircon

Carbonate

14 5 3 32k  40%
3 18 512 56 2%4h
2 2 2 + 20%
+ + + + Sx
+ +
5 1 7 6 4
é 3 2 4 5
+
* + .« 0+
+
3 +

8508 880A

L

5% 16%

62 7
2k 1
+
L
5 6%
& 5
+$ +
+ +

1100

b

v v

Sample noe (1) 1350B 1500 1630 1650A

Hinerals

Quarts
Plagioclase
Amphibole
Epidote=zoisite
Chlorite

Garnet

Titanite

Opague material
Apatite
Carbonate

-bi-hl-d-o&@ﬁR#

(1) sample nos = depth in ome

+
19 19
5T 58%
10 1%
1
+ 1
10 6
3 2
+
2 +

+
20

54%
1

n#‘$~h

-h

(2) ohlorite and other phylleosilicates oocurring as alteration products,



Table 21 MINERAL CONTENT 4in volumetric percentages.
Sample noe (1) 3450 3500 3580 3680 3740 3740 3760 3850

vein
Hinerals .
Quartz 13 & &# B 3%
Plagioclase 205 243 3% 10f 36 7T 19 23
Amphibole 36 3 4% 5% 53 15 62 69
Epidote-zoisite 1 + 14 + + 6 S
Prehnite 3
Chlorite (2) 2k 463 12 % «+ + 1 *
Biotite + % +  + +
Muscovite/sericite % 12
Garnet 15 7T 13 * + + +
Rutile-titanite 7 1 2 8 3 e 5% 17
Opaque material 100 S 9% 3 6 4 2 1
Apatite + + + + + | ) +
Zircon +
Carbonate 2 | % ¢ +* +

(1) sample nos = depth in om.
(2) ochlorite and other phyllosilicates omrrtng as alteration products,
+ = mineral is present in a quantity smaller than ¥ %.



Table 33 MINERAL CONTENT in volumetric percentages.
Sample noe (1) 4000 4060 4130 4190 4250

Ninerals

Quartz A2~ 2t 7 24 28
Plagioclase 21 26F 1% 31 3
Muscovite-sericite 17 22 232 12 oF
Biotite 21 20 205 t 2%
Chlorite F + 2t
Garnet 44 6 7 B} 6
Kyanite 7 1 174 7
Staurolite + 33 +
Rutile + + + + %
Opaque material + 1 2 1 |
Apatite + + + + L
Tourmaline +* + + + +
Zircon * + + +
Carbonate | 1 *

(1) sample noe = depth in omse
+ = mineral is present in a quantity smaller than & %.
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ample 5403 1 niool, 50x3 from left

Lower segregation vein in s

1.

Fig.

of plagioclase}

to righti amphibolite almost depleted

amphibole, epidote=

vein containing plegioclase,

goisite and opague minerals}
amphibolite almost depleted

of plagioclase and con=
taining granular titanite and opaque mineral

gregatesy

8 in ag-

normal amphibolite with plagioclase.
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Fige 2o Amphibolite of sample 5403 1 nicol, 50xj the form and distri-
bution of aggregates of opaque minerals (core) and titanite
(rim) suggest isoclinal microfolding,



Fige e Similar S-fold in sample 640: 1 nicol, 50x,



Pige 4+ Flexure=fold in sample 6403 1 nicol, 50xj the axial planes of
this fold and tho fold of fig. 3 are approgimately parallel.




Pig. 5e¢ A probable fold-hings, closing to the left, in sample 640Bs
1 nicol, 50xj this fold Yelongs to on o0ldor %tectonic phase
than the folds of Tige 3 and 4.



Fige 6¢ Amphibolite of sample 7501 x nicols, 50xj a recrystallised fabrio
of greyishH-green amphibole and zoned plagioclasej a younger
cataclastic deformation of amphibole is evident,

Fige 7¢ The same a8 fige 6, with 1 niocol.



RN _
NN
B A

:P.a

)
P

3

sample 760B3

the left, in
tho post~tectonic recrystallisation of greyishe

closing to

Isoolinal fold-hinge,

8e

Pig.

icol, 50xj
green amphibole,

in

plagioolase and titanite follows the patteran

of an older folde



Fige e Mpﬁibolite of sample 880As 1 nicol, 50x§ eremulation with

a hardly developed new cleavagee
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Fig. 10. Epidote phenoblasts in amphibolite 1650Bs 1 nicol, 200x}
phenoblast has a discordant Si-patterne

Fige 114 Instable garnet phenoclast in amphibolite 15003 1 nicol, 200x;
garnet is replaced bty amphibole, olinozoistite and titanite,

S
the




Pige 12, Garnet phenoblast in amphibolite 1650Bs 1 nicol, 200xj
garnet has an instable, dirty corec and an almost glean rim,

that encloses partly a greyish-green amphiboles




Pige 13+ Amphibole-garnet gneiss of sample 34503 1 nicol, 50x3 a mineral
asgociation of sulfide-ore, mwng.«\w»mg greyish=greon amphibole,
biotite-chlorite, plagioclase gnd quartg.




Fige 14« OGarnet phenoblast in amphibolite 35808 1 micol, 50xj the sigmoid
inoclusion pattern in this garnet is discordant to the external

struocture of the amphibolite.



Pige 15¢ Isoclinal similar fold in amphibolite 36803 1 nicol, B30x,
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Pige 164 Kosaic strucutureand part of a phanoblast of plagioclase in a
segregation vein of sample 37403 1 nicol uad x nicols (below),
50xs in the phonoblast occur needles of bluichegroea amphibole,




Pige 17e¢ Kylonitio structure of kyanite in sample 4250t 1 nicol, 50x}
in the lower left corner a garnet that replaces kyanite.
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follows the trend of

nicoly 200xj ths in=
that deformed kyanite= in upper right cornere e

oclusion pattern in recrystallised garnet

a samll shear fold,

Sie-patterni of gernet in sample 425038 1

’180 190
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