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Sub-ophiolite metamorphic rock in the Tungku area, Lahad Datu, Eastern 
Sabah, Malaysia: Origin and tectonic significance 
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Introduction 
In the Tungku region of Dent Peninsula, SE Sabah, approximately 50 miles east of Lahad Datu town, 

garnet amphibolites abundantly occur as blocks and pebbles in slump and breccia deposit of Middle to late 
Miocene age along the stream of the Sungai Pungulupi. The pebbles are of various sizes and shapes. In this 
river, there exists other pebbles such as ultramafic rocks, gabbros. Felsic intrusives, volcanic rocks and 
sedimentary rocks are also abundant. A few pebbles of garnet amphibolite were collected for petrology and 
chemistry studies. In this study, these rocks were interpreted as related to the early ophiolite emplacement. 
However, Morgan (1974) has studied the garnet metapyroxenite pebbles from the same locality and considered 
that these rocks represented a mantle xenolith. 

Good exposures of the metamorphic rocks underlying the allochthonous ophiolite complex are very 
scarce in Sabah, including the Darvel Bay area. This is due to the nature of the exposure or to the highly 
tectonized nature of the area, or obscured by the effects of the subsequent tectonism. This paper gives an 
account of the field relations, petrography, mineral chemistry, whole rock geochemistry and age of the garnet 
amphibolite and also discusses their origin and significance in the tectonic evolution of Sabah. The work 
described here was presented as Ph.D thesis by Omang (1993). 

Petrography 
The rocks are fine to medium grain size and show porphyroblastic and gneissic textures, but sometimes 

a mylonitic texture is also visible: rounded amphibole and plagioclase, ilmenite and clinopyroxene~ The main 
foliations (51) are defined by alternating layers of plagioclase, green hornblende and light grey clinopyroxene. 
Local cataclasis and brittle fracturing orientated oblique to earlier ductile metamorphic fabrics (the main 
foliation) characteristic of late D2 deformation, and are associated with retrograde metamorphism. This D2 
deformation is associated with 52 foliations. 
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These metabasites consist mainly of porphyblastic garnet, clinopyroxene, green amphibole, plagioclase 

and rutile/ilmenite. Mineral assemblage clearly indicates the amphibolite facies which were later replaced by 
minerals of the greenschist facies (? actinolite + plagioclase + epidote), suggesting a retrograde metamorphic 
event. Late prehnite/pumpellyite veins cut the fabric of the rock. 
Geochemistry 

The chemistry of clinopyroxene in garnet amphibolite indicates that this rock is derived from igneous 
protolith of MORB derivation. Whole rock major and trace elements geochemistry also suggest the garnet 
amphibolites were also derived from MORB origin. Abundances of incompatible and compatible elements in 
the garnet amphibolite are close to the Mowomba metamorphic sole and the Peluru Melange, Central Sulawesi. 

Spider diagram patterns (normalised to chondrite data from Sun at al., 1979) for two samples of garnet 
amphibolites, suggest a MORB deviation (Saunders at al. 1980). Most of the tectonic discriminant diagrams 
indicate the analysed garnet amphibolites always fall within MORB/OFB and WFB fields. 

K-Ar age dating 

One hornblende separated from garnet amphibolite (Tungku metabasite) yielded an age of 76 ± 21 Ma 
(55-97 Ma: Early Eocene to late Early Cretaceous). This age may represent the age of metarmorphism. 

Tectonic significance 
It suggested that the occurrence of the garnet amphibolites may be related to the early stage emplacement 

of the Darvel Bay Ophiolite which probably took place during Late Cretaceous time. The occurrences of the 
Tungku metabasites (metapyroxenite and garnet amphibolite pebbles) in the Sungai Pungulupi, Tungku area, 
provide a record for the formation of the basal mylonitized peridotite and metamorphic soles in Sabah, relating 
to the subducted and/or obducted Mesozoic oceanic lithosphere of the Proto South China sea. 
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