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Benom Complex: Evidence of magmatic origin
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Abstract: The study area is underlain predominantly by syenite, monzonite and gabbro. The area lies on the western
flank of Benom batholith. Field mapping has proven the intrusive nature of the suite of rocks into the surrounding country
rocks. The country rocks were contact metamorphosed into various hornfelses of hornblende hornfels facies. The
occurrence of a crystal settling layer within the suite of rocks is particularly convincing of an igneous origin. Moreover,
the occurrence of accidental xenoliths in these igneous rocks, which correspond to the aureole rocks, indicate that the
xenoliths were incorporated during magma intrusion. The presence of different types of cognate xenoliths ranging from
pyroxinite to gabbroic and syenitic in composition, is also widespread in the study area. The occurrence of planar flow
structure in the syenite and monzonite defined by megacrystic K-feldspar, is evident of magmatic flow. Petrographic
studies reveal that igneous foliation in the suite of rocks is made up of euhedral to subhedral plagioclase and K-feldspar
crystals.

Abstrak: Kawasan kajian terdiri daripada batuan syenit, monzonit dan gabro. Kawasan ini terletak di sebelah barat
Komplek Benom. Pemetaan lapangan menunjukkan batuan ini menerobos batuan sekelilingnya yang terdiri daripada
metamorfisma hornfel daripada fasis hornblende hornfel. Kewujudan lapisan pemendapan hablur di dalam suit batuan
ini mencadangkan asalan igneus. Tambahan lagi kewujudan xenolit yang mempunyai ciri-ciri persamaan dengan batuan
sekeliling mencadangkan xenolit tersebut telah terjatuh ke dalam magma semasa penerobosan magma tersebut. Kewujudan
pelbagai jenis xenolit kognat berjulat daripada piroksinit ke gabroik dan syenitik juga banyak dijumpai di kawasan
kajian. Kajian petrografi menunjukkan bahawa foliasi igneus di dalam batuan ini dibentuk oleh plagioklas yang
berbentuk euhedral to subhedral plagioclase dan alkali feldspar.

INTRODUCTION

Despite the extensive research project carried out on
the Eastern and Western Belts (e.g. Liew 1983, Cobbing et
al., 1992), the Central Belt received very little attention
from previous workers except for some of the work done
by Jaafar Ahmad (1979). Peninsular Malaysia has been
divided into three distinct belts i.e. Eastern, Central and
Western. The division also conveniently divides the granitic
and other igneous rocks. The granitic rocks of the Western
Belt are distinctly different from those of the Eastern Belt.
The former shows ‘S’ type characteristics and is
predominantly monzogranite to granodiorite, in contrast to
the latter which is predominantly ‘I’ type and has a wider
spectrum of rock types from monzogranite to granodiorite
to diorite and gabbro. The Central Belt has less published
information of their geochemical affinities, however, are
comparable to the Eastern Belt (Cobbing et al., 1992). The
granitic and other igneous rocks of this belt form a narrow
and well defined line of single plutons emplaced into Permo-
Triassic rocks. The plutons occur very close to the Bentong-
Raub line, which may suggest an underlying structural
control for their emplacement. The plutons in the Central
Belt are mainly granitic in composition but in some places
basic rocks such as gabbro and intermediate rocks such as
syenite and monzonite are also present. Two of the main
areas which are known to have the basic and intermediate

rocks are the Benta and Benom complexes. The western
flank of the Benom Complex area (study area) has been
studied by several workers and different interpretations
have arisen (Scrivenor, 1931; Richardson, 1939; Khoo,
1968 ; Hutchison, 1971; Jaafar, 1979; Khoo & Tan, 1983;
Shafari, 1992; Tan & Khoo, 1993; Yong, 1998; Ramesh,
1999; Mohd Rozi Umor & Syed Sheikh Almashoor, 2000).
The main controversy is either the rocks in this area represent
a migmatite complex or are the product of igneous
differentiation. The earliest report of this area was by
Scrivenor (1931) who noted the occurrence of hornblende—
bearing igneous rocks. Richardson (1939) made the first
detailed study mapping the rocks and proposed that the
suite of rocks resulted from granitization of earlier basic
and ultrabasic rocks by the later Benom granitic magma.
Khoo (1968), however interpreted that all rocks in this region
have been metamorphosed and suggested a low grade facies
series but still maintained the term syenite. Hutchison (1971),
based on two localities in the Benta area (northern part of the
study area), suggested the whole series of rocks represents a
migmatite complex (Benta Migmatite Complex) that is
unrelated to the Benom granite. This paper will discuss the
new data which show that the intermediate and basic rocks
from the study area is magmatic and not migmatite or
metamorphic as suggested by some of the previous authors.
The evidence will be divided into field and petrographic
evidence and will be discussed in a separate section.

Annual Geological Conference 2004, June 4-6, Kangar, Perlis, Malaysia



B.T. YONG, AZMAN A GHANI, T.T. KHOO & SHAFARI MUDA

TECTONIC SETTING AND FIELD
ASPECTS

The study area lies within the Central Belt, flanking
the western part of the Benom granite. The rocks are found
intruding into Middle to Upper Triassic sediments of the
Semantan Formation and also have thermally
metamorphosed the sediments. The various types of
metasedimentary rocks are calc-silicate pelitic hornfels with
lesser amount of quartzites. The rocks are invariably folded
possibly implying a folding phase before the igneous
intrusion. The general strikes of the metasediments are
north-south with high dip angle ranging from 40° to 70°
which is not parallel to the igneous contact (Figure 1).
implying the latter are intrusive. The igneous rocks found
in the study area are mainly gabbro, syenite, monzonite,
with lesser amounts of doleritic dykes and mafic
microgranular enclaves. The gabbro outcrops in the western
part of the study area forming a north-south trending belt
which is parallel to the general trend of the regional strike.
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Figure 1. Simplified geological map of the western part of the
Benom Complex.
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Good outcrops of gabbro can be seen in the lower part of
Sungai Kasai where it is in contact with metasedimentary
rocks. The intermediate rocks are mainly syenite and
monzonite and occupy the eastern part of the area.

FIELD EVIDENCE OF MAGMATIC ORIGIN

Evidence of intrusive contact

Detailed mapping by the second author has delineated
the contact between metasedimentary and igneous rocks in
the study area. The various types of metasedimentary rocks
found are calc silicate hornfels, amphibolite, pelitic hornfels
with lesser amount of quartzite. These rocks were contact
metamorphosed during emplacement of the igneous rocks.
The metasedimentary rocks were invariably folded in a
few outcrops especially in the lower part of Sungai Kasai,
implying a folding phase before the igneous intrusion.

Evidence of crystal settling layers

Boulders of layered rock made up of layered syenite
and melagabbro, characterised by K- feldspar rich layers
separating the darker units, can be seen in the lower part of
Sungai Kasai (Figure 2). The more resistant K-feldspar-
rich layer displays rugged surfaces on these boulders through
the process of weathering. K-feldspar occurs as whitish,
unoriented crystal grains, giving the conspicuous layering.
The layers of K-feldspar-rich syenitic units are not equally
spacgd. Some layers occur closely together whereas others
are more widely spaced.

Accidental xenoliths

Accidental xenoliths refer to pieces of host rock
(country rock) which are incorporated in the syenitic or
gabbroic magma. They are the real xenoliths in the sense
that they represent foreign rock. The occurrence of
accidental xenoliths in the suite of rocks ranging from
gabbro to syenite suggests an igneous intrusion since these
xenoliths represent pieces of country rock that had fallen
into the intruding magma. The types of accidental xenoliths
found in the igneous rock correspond to those in the aureole.
The accidental xenoliths are contact metamorphosed by
the host magma into various hornfelses of hornblende-
hornfelses facies

Occurrence of cognate xenoliths

Cognate xenoliths are defined as xenoliths that are
derived from its own stock e.g. gabbro that is derived from
a differentiating syenite. They occur when pieces of an
early product of differentiation from the same source are
brought up by the convecting magma. There is a whole
range of cognate xenoliths in the study area, ranging from
pyroxinite to syenite. Based on the common occurrence,
three types are recognized i.e. pyroxenite, gabbro and
syenite.

Cognate xenoliths of pyroxinite composition can
include up to 10% of other minerals such as biotite and
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