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Abstract: Sg. Ara granite occupies the major part of the southern half of the Penang Island
and comprises several textural varieties. The rocks are peraluminolls (S-type), and are characterised
by the presence of primary muscovite and occasional andalusite. Plagioclase is identified to be the
liquidus phase. The stability of andalusite and muscovite, and the implication of liquidus
plagioclase are considered with reference to an appropriate granite phase diagram to evaluate the P
T-X H Oconditions. Sg. Ara granite has probably crystallized under 3-4 Kb pressure (10-15 km) in
the temperature range of 680°-780°C, with initial melt water content less than about 7 Wl. .....

INTRODUCTION

The granitic complex of Penang Island is a composite body comprising at least
three petrographically distinguishable units (cf. Amerizal, 1982). The individual units
are not homogenous and comprise both compositional and textural variants. Sg. Ara
granite constitutes one such unit that roughly covers the southern half of the Penang
Island. Sg. Ara granite has many interesting petrographic features, such as the presence
of andalusite and primary muscovite, that can be used to evaluate the P-T-X H 0

conditions of crystallization. The objective of this paper is to consider theSe
petrographic features in conjunction with other petrologic aspects to bear upon the
physical conditions of crystallization of the Sg. Ara granite.

GENERAL CHARACTERISTICS

Sg. Ara granite comprises textural variants ranging from coarse grained to fine
grained and porphyritic to nonporphyritic. The rocks are prealuminous and have
features characteristic of S-type granite of Chappell and White (1974). They are made
up of quartz (30-40 %), plagioclase (15-25 <:{), microcline (30-45 %). Biotite,
muscovite, ilmenite and other accessories together usually constitute less than 15 %.
Andalusite occurs sporadically as small grains. Tourmaline, fluorite and zircon are
common accessories. Inclusion of euhedral plagioclase in K-feldspar and other
minerals, zoned plagioclase grains containing corroded cores of calcic andesine, some
of which are possibly 'restite', provide evidence for an early crystallization of
plagioclase and also indicate that it was the liquidus phase.

Muscovite is common in Sg. Ara granite. Secondary muscovites derived from
feldspar and biotite are texturally obvious (Fig. I), but textural features that have
been regarded by other workers as indicative of primary muscovite are also frequently

. observed (Wright and Haxel, 1982; Miller, et aI., 1981). Muscovite in Sg. Ara granite
may occur as (i) euhedral to subhedral tablets, usually inclusion free, that are not
spatially associated with feldspar or biotite, (ii) individual flakes having sharp contact
with clear unaltered feldspar and biotite, (iii) intergrown leaves with biotite (Fig. 2)














