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Abstract

The primary aim of the project “Morphodynamics and Slope Stability of the Andaman Sea Shelf
Break” is the in situ characterization of the slope of the Andaman Shelf in terms previous slope failure and
tendency to fail in the future. The submarine landslides are often occurred on the continental shelf and slope
especially the area that the sediment has accumulated rapidly that will cause uncompacting of sediment and
cause the high risk of the submarine landslides and produce the massive massmovent which is one cause of
natural hazard such as tsunami.

Three cruises were conducted using the RV Chakratong Tongyai to devote to hydro-acoustic
mapping of the shelf break and the slope. A multibeam bathymetric echosounder and a parametric sediment
echosounder were used to map the bathymetry and the thickness and structure of the uppermost sedimentary
layer of hitherto unexplored parts of the shelf break in the Andaman Sea. An area of more than 3,000 km? in
the southwestern corner of the Thai EEZ in the Andaman Sea was successfully mapped. The data covered
the upper shelf break from about 500 m down to about 1,600 m in water depth. The processing of the data is
still ongoing but so far 34 locations that had distinct morphologic and/or unusual sediment seismic features
in this survey area were identified. Most of these (30) were attributed to areas with possible occurrence of
low-density fluids or gases in the shallow sediment layers. Almost all of these fluids or gases deposits were
in lower slope areas with water depth greater than 900 m. The soundings allowed generating a final mapping
yield with 50 m grid cell spacing. Generally, the area on top of the outer shelf is rather smooth slope < 0.8°)

and slightly inclined southward, while the bended slope is strongly dissected in east-west; the upper shelf in
the southern of study area has a slightly smooth by 1° to slope 1.5-2.2° in the northward while the middle of
shelf was found the slope around 3° and up to 4.6° in the northern of study area. Several previously unknown
features are identified including mud-domes, pockmarks, large three plateaus surrounded by moats, gas-
charged sediment on sub-bottom profiler records.

The analysis of high resolution bathymetric data, backscattering data, and the sub-bottom profiler
records reveals a great variety of slope failures and mass movements along the slope. The areas on the
northern and the middle part are affected by mass wasting processes such as erosion, debris flow and
slumping. These events seem recurrent and define blocks. The driving mechanism seems to be the tilting of
the slope in relation with gravity instabilities. Various evidences and parallel lineaments of slope failures
suggest that the sliding occurred recently in difference times. On the southern part of the study area, eleven
locations of slumps are studied on subbottom profiler records. The possible submarine landslides are studied
on the bathymetry and subbottom profiler records which the largest of the possibly translational submarine
landslide involved in 2.2x107 m3 of massive sediment. The slide would have generated under the most
favorable assumption a tsunami wave of only 0.12 m high alongshore. To confirm the result by the analysis
of sedimentology and geochemistry on sediment core which there were no evidence to indicate the
occurrence of landslides and the minimum time intervals analysis showed the slide event period during 0.11-
1.5 Myrs and the element composition analysis by XRF showed the ratio of Ti/Ca, Ba/Ti and K/AI are
relatively constant that could be implied there were no mixing of massmovement. However, the ratio of Si /
Ca ratio is a little fluctuated that could be implied to the sea floor structure have been changed. Regarding
the entire data, there is no evidence that landslides have been the source of tsunami waves in recent
geological time. Although no evidence for tsunamis generated by the sliding, but slides exhibit occurring
slope failures and mass movements leading to slope instability assessments. The prerequisites are needed for
better performance the failure events in the area.



