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Abstract: Lake Linumunsut in central Sabah is a drowned river valley caused by landslide debris damming one of Namatoi

River tributaries.

The lake sits on mudstone layers of Kapilit Formation deposited about 12-15 million years ago. The

morphology of the lake has changed slightly over the last 30 years due to siltation, The lake is filled with mud and very fine-
grained sands up to 3 meters thick eroded from the mudstone and thin sandstone in the catchments area. The lake will not be
completely filled up with sediments in the near future as the unsettled mud is easily flushed out from the lake during heavy rain.
However the morphology of the lake will change drastically once stream down cutting along Linumunsut River reach the

bottom of the lake.
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INTRODUCTION

Lake Linumunsut, located at the foot of the northern
rim of the Maliau Basin is a rare geomorphological
phenomenon in Sabah, Malaysian Borneo (Fig. 1). The
occurrence of a huge landslide is thought to have caused
the initial formation of the lake (Lamb, 1988) but how the
lake evolved, remains unclear. In an attempt to understand
the evolution of the lake a study on its geomorphology and
geology was carried out during a scientific expedition
from 15-22 October 2001 organized by Yayasan Sabah.

Aerial photographs and topographic maps were used

to study the landscape of the lake and its surrounding areas.

Fieldwork around the lake and along three rivers (Gaharu
River, Beruang River and Namatoi River) provided
information on rock types (surface and bedrock),
orientation of strata and geological processes. The
approximate depth of sediment in the lake was measured
using a 5-metre pole, made from a small tree trunk. Mud
samples were taken from the lake to determine grain sizes
whereas mudstone samples were taken from bedrock
outcrops to determine its age.

GEOMORPHOLOGY

Drainage System

The area surrounding Lake Linumunsut displays a
system of subparallel stream trending approximately
North-South and East-West (parallel and trellis pattern).
The lake is fed by two main rivers, the Gaharu River
located in the south and the Mata Pelanduk River in the
northeast and three smaller parallel rivers fed from the
north. The size of the lake is about 0.15 km® while the
catchment area is about 4 km’ Another river located
northwest, named Linumunsut River drains the lake into
the Namatoi River, the major river here (Fig. 2).

Topography

Lake Linumunsut lies about 400 metres above sea
level and is located in an asymmetric valley (see Fig. 2).
The valley is steeper on the northern side whereas on the
southern side, a gentle slope abruptly becomes steep near
the rim of the Maliau Basin. The boundary of the lake
follows the shape of the drowned river valleys. The
morphology and size of the lake has changed significantly
during the period between 1970-1995 as seen on aerial
photographs (Fig. 3). The size of the lake has increased to
compensate for the increased in amount of sediments in
the drowned river valleys. The volume of sediments that
have entered the lake appears to have doubled during this
period. The formation of marsh along the advancing
deltaic deposits from the Gaharu River has also partially
blocked the mouth of the Mata Pelanduk River (Photo. 1).

Stream Erosion

Headward erosion along the rivers has created v-
shaped valleys and several small waterfalls. Along the
Namatoi River, deep gorges up to 30 metres wide and 20
metres deep have carved through the recent aluvium
comprising boulders and gravel and into the bedrock
mudstones. A huge landslide scarp occurs upstream of the
Namatoi River towards the rim of the Maliau Basin. Along
Linumunsut River, the valley reaches up to 10 metres deep,
cutting through recent alluvium. Along the Gaharu and
Beruang Rivers, erosion has cut into the bedrock.

GEOLOGY

Rock Units

The Linumunsut and surrounding area represents the
base of a thick sedimentary sequence forming the Maliau
Basin (Tongkul & Chang, 2003). The Linumunsut area
comprised of three sedimentary rock units, the Tanjong
Formation, Kapilit Formation and recent fluvial deposits.
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quite common and resulted in temporary damning of rivers
at the foot of the cliff. In time, the debris is eroded or
washed down and the streams revert to their original form.
It is envisaged that one such landslide triggered the
development of Lake Linumunsut (Fig. 8b & 8c).
However it is still uncertain when the lake started to form.
It is possible that the lake must have existed more than 100
years ago based on the amounts of sediments that have
entered the lake and the huge size of trees that have
overgrown the debris that blocked the Linumunsut River
valley.

Siltation of Lake Linumunsut

In 1976, during an earlier scientific expedition to
Lake Linumunsut, Lamb (1988) suggested that due to
erosion and siltation the lake would be completely filled
with silt in 10-20 years time. The present study shows that
while there has been an increase in the amount of
sediments in the lake, it is unlikely that the lake will be
completely filled with silt in the near future as erosion of
the surrounding areas mostly brings mud, which, during
heavy rain, is easily flushed out from the lake. However,
based on the morphological changes of the lake during the
past 30 years, it is likely that the lake may become
marshland in 40-50 years time.

Disappearance of Lake Linumunsut

Headward erosion and downcutting will continue in
all the rivers. This will create deeper gorges and longer
streams. Along the Linumunsut River this erosional
process will have a significant impact on the lake. As the

river valley gets deeper and wider more water would be
drained out from the lake. The process will continue until
the whole lake is drained and the drowned river valley
returns to its original morphology. It is uncertain how long
this will take and further hydrological study is required.
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