broken or fissured. Its composition varies between andesine 32An,to oligo-
2

clase &SAx&s,Serioitisation develops in the vicinity of microfractures,

Quartz occurs in granulated crystals some of them rsaching a diameter of

8.0 mm. The biotite flakes are 2.0 mm. long and concentrated in thin layers;

alteration to sphenc or, if morc complete, to sphene and chlorite is
developed near microfractures. Orains of ore and zircon occuring in the
groundmass are often arranged in thin strings, parallel to the general
foliation of the rock.

D.- PETROGENETIC CONSIDERATIONS
{a).~ Regional facies

Rocks of the southern belt have non=distinctive mineral agsociations.

The significant mincrals are plagioclase, quartz, biotite and hormblende.

Though almandine is rare, the assemblage hornblende-plagioclase is
diagnostic and demonstrates that the general facie

p. 545 : "By no means all amphibolites of this paragenesis, however,

belongs to the almandine-amphibolite facies ( TURNL.

contain almandine"). Owing to the lack of other symptomatic features it is

impossible to determine the subfacies.
(v).- Petrogenesis and origin

The narrow banding, pelitic composition and frequent gradational
transitions point to a scdimentary origin of ‘he gneisses and banded
amphibolites, This is verified under the micrscope by several features
indicating clastic origin : aligned stringers of ore and zircen (local
concentrations of heavy mincrals during sedimentation); rounded clastic
plagioclase and quartz.

Though many amphibolite layers merge into the gneisses, it cannot
be proved that all of them are of sodimentary origin. However, no iraces
of truly igneous texturs have evor been found b
it is probably safe to assume that the majority of amphibolites too are
of metasedimentary origin.

Phenomena of secondaly alteration are Very well displayed, though

they occur only in the immediate vicinity of microfracturea, They are 3

ohloritisaticn and/or muscovitisation of biotite and sericitisation of

plaginclase.

The plagioclase reaches 2.0 mm. in diameter; msny cryetals are rounded or

“ this group of rocks

y the writer in these rocks;
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In the chloritisation c¢f biotite, sphene or, less often, rutile are
the first minerals to form : they crystallize in cleavages after exsolution
of titanium from the biotite. In 1958, SCUJARTZ also concluded that
titanium tended to separate rapidly from altering biotite. In the following
stage, formation of chlorite or muscovite takes place. The latter involves
removal of iron and magnesium (SCHWARTZ, op. cit.) and the introduction of
potassium, It is very significant that these alterations have only been
developed in the vicinity of microfracturecs i hydrothermal solutions
circulating in these fractures wore responsible of the removal of these
elements and the supply of potassium.

The presence in some biotite flakes oi two minerals of alteration
(chlorite and muscovite) shows that the conditions of alteration were
essentially variable and that equilibrium was not reached.

The scricitisation of plaugioelase necessitates no introduction of
potash to take place. According to MICHOT (1938), potash is always present
to a certain extent in plagioclase and could react with the anorthite

component of plogioclase to form mica
4 anorthite + 1 orthoclase + 3 water = 1 clinozoisite + 1 phengite

However, in this case, the plagioclase is sericitised only near micro-
fractures and it is evident that potassium-bearing solutions circulating

in these fissures, and not potash in solid solution in plagioclase, were

responsible for this alteration.

(c)+= Deformation
The uniform vertical dip of various laycrs in the metasediments is

complicated by abundant plications in the vertical plane. The nature and
the aspect of these folde are a direct function of the relative mechanical
propertics of the rocks involved, i.e. their competence or incohpe tenca.
It has been emphasiced (COGUEL, 1952) that this concept of competence is

entirely#elative; i.6., a rock can only be competent or incompetent relative
a proves the truth of this assertion.
the

to another. Observation in tkis are
In folded alternations of quartzofeldspathic and biotite gneiss,
ard flexure and, except in narrow bands,

shile the latter is lalinated
arried to the

former is deformed by straightforw
shows little variation in thickness in folds,
stically during deformation (Pé}o 7, Plate IV). C
load to shearing out of the biotite gneiss and formation
al compression, according to KRANCK, 1957)

and flows pla

extreme, this may

of arrowheads (under strong later
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the pink pegmutitiqvains or clusters can be traced to a pink "mother-dyxc"
of pegmatite., Injectionm of veins into the gneiss from the dyke may take
place in a very fine, minute way (Photo 30, Plate XV); veins sent into

the gneiss perpondicularly to its layeriug often show ptygmatic folding
(Photo 27, Plate XIV).

In contrast with these dykes impregnating the regional rock
thoroughly, other, leces common dykes of pink pogmatite, wup to 10 yards
thick, eut cleanly across the gneiss without offshoots and with no vieible
sign of modification at the contacts. Thoy are clearly of a later age.

D.~ P2IROGRAPHY

(a).= Feldspathised regional rocks

This refers to all the rocks in which new feldspathic material is
g0 thoroughly mixed with the gneiss, that no cicar differentiation is
possible between fci%patnlsed gneiss and actual pegmatite.

Under the microscope, all mincrals appear to be completely mixed,

The mincralogical composition of 6 samples is given irn table VIII.

TABLSZE VIII

3 2 3 4 5 6
Plagiociase 50.2 38,1 64.1 30.7 44.7 52.3
Microcline 0.8 13.6 8.0 23.6 4.8 1.2
Biotite 14.9 1.2 1.0 11.0 6.8 18.7
Quartz 34.1 41.1 26.9 34.7 43.7 27.8

100.0 100,0 100,0 100,0 100.0 100.0
The plagioclase is 2 or 3 mm. in diamctor and amocboid (perphyroblasts
may reach several em,); it ie albito-twinned and more or less sericitised.
Its composition varies botwoen oligoclase 29Anl’to BeAnJo.It is corroded
by microcline und of'ten suparatud from this mincral by an albitic rim
showing myrmekitc intergrowths. Microcline is mainly interstitial, but

occasional por roblasts may ronch I or 2 oms. It is oftun perthitioc.

Biotite is I to 3 mm. long and 18 concentrated in layers; it ie partially

> 4

altcred Yo sphene, chlorite and ore. Quartz grains arc 4 to 5 mm. in

diametor. Svsidiary rutile, sphene, opidote and ore occur in the groundmass.

Two feldspathised amphibolites have the following mincralogical

composition (table IX) s
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