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Identification of Active Faults in the Quaternary South Perak 
Coastal Plains
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At 9.35 am on 29 April 2009, a mild tremor measuring 
2.6 on the Richter scale was detected in Manjung, Perak. 
Prior to that the IRIS Earthquake Browser shows several 
earthquakes up to 4.1 on the Richter scale have its 
epicentres around onshore and offshore coastal areas as 
shown in figure 1. There is a parallelism between the trends 
of offshore Cenozoic grabens to the epicentres distribution. 
These implied that there are active faults surrounding 
Manjung that gives rise to the earthquakes. A study was 
done by remote sensing, geophysics, geomorphology and 
geological mapping to identify active faults that may be 
responsible for the tremors.

The coastal area is characterized by several major 
lineament sets with the NE and N-S through going faults 

displaying evidences for Quaternary movements (Figure 
1).  A NE trending fault zone passing from Bota to Manjung 
and a N-S fault zone passing from Segari to Telok Batik 
show many geomorphic, structural and stratigraphic 
evidences for Late Quaternary activity. These include 
offset streams, ridge and graben topographies, subsidence, 
and narrow horst and graben alluvial valley structures.

At Bota area, abandon meandering streams are cut 
by faults (Figure 1) forming NE trending grabens filled 
with 0.5 to 1.4 m thick of lumpy peaty sand, above highly 
jointed and faulted the grabens bedrock (figure 2). The 
lumps are blocks derived from the underlying fractured 
basement.  They shows typical  paleoseismites (figure 2 
insert) properties.  The alluvium seems to sag along each 

Figure 1: Active fault map showing N-S 
and NE lineaments representing the active 
fault zones and location of resistivity and 
GPR surveys points that shows active 
faulting.
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graben axis and in general the area shows undulating 
topography.

Near Segari, field observations along A straight 
N-S linear alluvium-filled valley revealed the presence 
of N-S faulting in unconsolidated deposits (Figure 
3). A 30 m wide fault zone offsetting young horizons 
developed in a sequence of alluvial gravels and clays in 
a trench. The alluvial sediments showed the presence of 
seismites suggesting paleoearthquake activities during 
sedimentation. The complex nature of faulting exposed in 
the trench, involving both normal and reverses faulting, 
suggest that movement involves a significant lateral 
component.  

Geomorphological studies through remote sensing 
revealed several active fault traces. Resistivity and GPR 
surveys along the traces further support the active fault 
interpretation.  

In conclusion, several N-S and NE trending active 
faults were delineated. It is generally believed that the 
south Perak Coastal Plains is characterized by NE and 
N-S through going active faults displaying evidence for 
Quaternary movements. These Quaternary active faults 
are considered capable of producing large earthquakes. 
Any seismic hazard assessments must consider these 
faults in their analysis.

Figure2: A graben filled with alluvial sediments with faulting typicalof paleoseismites.

Figure 3: Deformation in Quaternary alluvial sediments within the steep N-S trending alluvial valley.




