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encountered in the accretion or exsudation pegmatites in the

- adjacent southern metasedimentary belt. They are 'interbedded'

fgwith other layers and reach a thickness of 30 cm. Their margins
. are often diffuse and "mixed up" with wall rock, so that there
ig no clear-cut boundary. Photo 36, Plate XIX shows an initial
stage of pegmatite formation, Whenever folding is present, these
pegmatites are folded like the normal laycrs (Proto 32, Plate
XVI1).
: Cross-cuttiug pegmatites are often massive dykes up to
_3 or 4 feet thick, Their colour is a lignt pink but there are
no vieible traces of feldspathization in their wall-rocks ;
~ they look rather similar to the tick pegmatites of the last stuge
‘emplaced in the southern netasedimentary belt. They cut all the
other structures, including conformable pegmatites., Occasionaly,
. offshoots fill typical fracture patterns in the country rock
~ (Photo 35, Flate XVIII). These pegmatites are, in turn, cut by
. aplitic dykes up to 1 ft. in thickness,
it A lenticular body of serpentinite, clongated E-W and
' several hundred yards long and up to several dozen yards wide,
ocours below the Matimatolo Mouatains. Tt has been opened up by
trenches in search for chrysotile fibre. Otherwise, it is not

well exposed.

C) PETROGRAPHY

(a).~ Amphibolites Tremolite schist

Ho ‘nblende-plagioclase amphibolite
Horrblende-diopside amphibolite"
Biotite gneigs

liuscovite=-biotite gneisgs
Hornblende=biotite gneiss
§illimanite-almandine schis'.
Quartzofcldspathic schist
Anthophyllite gchist

(b).~ Gneisses

(¢).- Schists

(d).- Granulites

(e).- Marbles

(f).- Serpentinite

(g).- Pegmatites and aplitee
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(a).- Amphibolites
The tremolite schists are grey coarse-grained rocks

occuééng in layers up to 10 ft. in thickness. They are composed
up to 95 % of colourless to greenish tremolite (2v = 829 ,
2/c = 20°), whosebrismatic erystals reach 8 to 20 mm. in length,
This mineral is usually slightly altered to talc and prehnite
which make up the rest of the rock.

The hornblende-plagioclase amphibolites are sbundant in
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layers up to 3 ft. in thickness., When enclosed in gneiss, they
often show boudinage. The rock is black and mediun-grained,
Modal compesitions of two samples are given in table r 5

AR L E 1%

i' | ¢ 2
% ‘ Plagioclase 13.4 24,1
1 Hornblende 78.0 72.8

Quartz 8.6 =2

100.0 100.0

The kornblende occure in hypidiomorphic prismatic crystals
2.0 mm., long and its optical properties are :
; 2v (=) = T8¢ 7 = green to bluish green
| Z/c = 18¢ Y = olive green

X = light yellow
] | These are the propertics of common hornblendec., The plagioclase
may reach 1.5 mm, in diameter and is amoeboid. IX is completely
saussuritiged (sericite and epidotr) and unidentifiable. Scarce
diopside crystals may be seen in some of the specimens. Thuy
are 2.0 mm. in diameter and exhibit alteration to nornblende,

which rims the pyroxcne and 1s gicved with "droplets" of quartz.

Rare quartz is disseminated in the groundmass; its grains do

not reach 0,5 mm,

The banded hornblenude-diopside "amphibolite" is a
thin (a few centimetres) alternations
As amphiboliti-

complex rock composed of

of grey gneissic and dark amphibolitic laycrs.

sation has taken placc 1in the gneissic layers, the writer has

neral name of banded "amphi-

prefered give this rock the ge
e vicinity of the

bolite". These rocks are most abundant in th

confluence of the Lilani and Hliimbitwa rivers.
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The layers of amphibolite consist c¢f greenish brown
nornblende (1.5 mm.) with a little andesine and quartz.

In the gneissic .ayers, plagioclase is amoeboid and its
composition is andesine 43hAny;. Quartz ocecurs in medium to small
quantities ; 1t is interstitial and its grains are up to 2 mn,
in diameter. Abundant crystals of light green diopside are dis-
persed in the groundmass. They are 3 mm. in diameter and are
rimmed with small grains of hornblende, showing partial repla-
cement by amphibole.

(b).- Gneisses

The biotite gueiss is a grey fine- to medium-grained

rock. Modal compositions of two specimens are given in table I!,

TABLE A;Qb
2

1
Plagioclasc 30.4 62.9
Quartz 41.0 28.8
Biotite 28.6 8.3

100.0 100.0
In addition to plagioclase, guartz and biotite, occasional pink
garncts (aXmandine), up to 1 cm. in diameter, and sillimanite=
rich laminac may be observed.

The plagioclase may recach 1.0 mm, and its composition
varies from andesine A4Tan, to oligoclase 21Ang, It ig albite-
twinned and amosboid. Biotite occurs in laycrs and 1s 1.0 mn.
long ; it is partially altered into sphene and bluish chlorite.
Quartz grains are 1.0 mm. in diameter and are concentr-ted in
aggregates. Occasional schistose laminae may be scen : they are
¢ and almandine. The sillimanite
ften altered to unidentifiable

rich in sillimanite, biotit
crystallizes in long ncedles ©
micaceous muterial (sericite ?2). 1%t im intimately ascociated

with biotite and almandine. The latter is fracioured and par-

tially replaced by chlorite.

The muscovite-biotite gneisgs is a
grained rock. Plagioclase (0,2 mm,) is heavily gaussuritised
lMuscovite and biotite occur in layers

Biotite is altered into chlorite and
lusions of sagenite. Residual grains

grey fine- to medium-

(sericite and epidote).
parallel to the bedding.

gphene and may contain inc
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they have included numerous small needles of sillimanite from
the groundmass. They are fissured and these fractures are fil-

led with biotite. Quartz occurs in aggregates and its grains
reach 1.0 wmm,
The quartzofeldspathic schigts are grey fine- to medium-

grained rocks. They have a strong schistosity and consist mostly
of plagioclase, microcline and quartz with subsidiary biotite

(table I,ﬁ:

TARLE IHS

Plagioclase 41.6
Microcline 245
QUARTZ 31.9
Biotite P 1

100.0

The plagioclase (1.5 mm. ) is oligoclase 25 Ang. 1t is
atrongly granulated and associated with microcline grains
(1 mm.). Quartz 1is interstitial ; flakes of subsidiary biotite
oceur in the groundmass.

The anthophyllite schist consists of long blades of
anthophyllite slightly altered to talc.
().~ Granulites

The granulites are readily distinguished from the
quartzofeldspathic schists by their typical granulite fabric @
layers of fla®i ned or lenticular gquartz grains alternating
with layers of plagioclase and microdine. Modal analyses car-

ried out on three samples are shown in table I§.

T ABLEIE

1 2 3
Plagioclase 64.0 34.8 a1.1
Quartz 27.0 55.0 29.1

Microecline 9,0 10,2 29.8
100.0 100.0 100.0
5 mm,) ranges in composition from oligoclase

The plagioclase (O.
28 An, %o andesine 3Z Ang, It ig asgsociated with microcline (0.1 mm)

Quartz is flattened and its grains reach 0.8 mm, in diameter.

Subsidiary muscovite and biotite occur in the groundmass.
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The formation of amphibole from pyroxene requiring the presen-
ce of water, it is likely that the diffusion occured in a wet
Way.

Serpentinite and aathophyllite schists are rather
poorly displayed in thc area, but obviously derive from the
alteration or metamorphism of ultrabasic rocks.

(b).- Pelitic and quartzofeldspathic rocks

Pelitic schists of this belt are typically metasedimen=-

tary : they consgist of laminae of biotite, muscovite and silli-
nanite~almandine interlayered with guartzofeldspathic rock.
Very aluninous rocks, such as the sillimanite-almandine-biotite
schists, originate from argillaceous rocks (containing some
potash, magnesia and iron oxide which combined into biotite).

Though some quartzofeldspathic rocks are rich in micro-
cline, the writer does not think this to be the result of po-
tash metasomatism., These plagioclase-microcline- quartz assem-
blages could readily be obtained by siuple reerystallization
of arenaceous rocks of the arkose type (pre-containing all the
minerals of the actual rock). Besides, no traccs of potash
metasomatism were recorded in other rock types.

(¢).- Marbles

The characterictic asccublage of these rocks is calcite-
tremolite-diopside., for hi. an eLcess SiO2 is necessary (Turner
and VERHOOGEN, 1960). T.. 1ivs* mirccral to form is tremolite,
according to the reacticy o
dolorite + quart - hg( ~ tuoamelltc + caleite + 002.

Diopside will rorr 1. the {.l.w.ng way i@
tremolite diopsi&e (after
RAMBERG,
1952).

According to TURNER and VERHOOGEN (1960), if an excess silica
had not been available, assemblages such as diopside~-forsterite-
caleite or forsterit.-dolomite-calcite would have been observed.

(d).- Pegmatites and aplitcs
rved in the central belt are similar to

Pegmatites obsc
naocunterced in the southern netasedimentary belt, though

acerction or exsudation pegnatites

those e
developed on a lesscr scale:
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formed "in situ" and pink intrusive cross-cutting peguatites,
However, the latter type has been emplaced late in the metamor-
phic history of the area and has produced no metasomatic action
in the country rock. It corresponds to the thick red dykes of
pegnatites seen in the southern metasedimentary area, The
aplite dykes secen in some places scem to be a fine-grained
variety of the pink pegmatites,

C.~ DEFORMATION,

S-surfaces are very well developed in the area and are
the result of pre-metamorphic anisotropisu (stratification) em-
phasised by recrystallization and movement, Some plastic folding
has occured in the vertical plane., Differences in competence
between rock types huve caused boudinage : for instance, the
frictional drag of the plastic incompetent gneiss upon the
competent hornblende~plagioclase amphibolite has caused the
latter to stretch and disrupt. Dctails have been described at
some length in chapter II A dealing with metasedimentary rocks
of the southern arca.

The marble is the most incompetent rock type of the
area. Indecd, laboratory work by GRIGGS, TURNER and HEARD
(1959) has demonstrated that, under high pressure and tempera-
ture, marble is an extremely ductile and plastic material : at
5000 bars confining pressure and 800° C, local elongation of
1000 % has been achieved in a marble sauple without rupture.
Some samples of Lilani marble have shown a tendency to recrys-
tallise : some patches consist of small clear and unstrained
grains of calecite. This is coumpuarablec with the annealing pro=
cess described by the above authors : anncaling (recrystalli-
zation) takcs place when a cold-worked fabric is heated and
transforns strained mincrals into unstrained crystals. Thus,
granulation of the marble was probably causcd by tectonic
stresses at low temperature and subsequent metamorphism indu-
ced recrystallization by anncaling.

The gencral cvidence is that the rocks of the arca

were submitted to a good deal of post=me tanorphisn granulation:

broken garncts, broken sillimanite necedles, and biotite flakces.

In each of these cases, fracturing is accompanicd by secondary

alteration : alteration of garuet 1o chlorite and biotite, silli-
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