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ABSTRACT: The Indian Ocean tsunami caused very limited damage to the coral reefs of western
Thailand with negative impacts being greater in the northern provinces than in the south. The major
damaging effects included overtuming ofmassive corals, breaking ofbranching corals and smothering
of coral tissues by sediment. Long-term monitoring studies suggest that coral reefs which were not

affected by the tsunami are in good condition and currently show as high a coral cover as ever
recorded during the last 25 years. Such background conditions, together with rapid coral growth rate
and high regeneration potential, should aid recovery of most damaged locations over the next 3-5
years.

INTRODUCTION

MATERIALS AND METHODS

While the effects of hurricanes and cyclones
on coral reefs are well documented, the impacts
of tsunamis have never been described for this

Rapid assessment monitoring
Following agreement on methodology,

ecosystem (Hughes, 1993). On26n December 2004,
during a high water spring tide, a series of tsunami
waves struck the west coast of Thailand following
a major earthquake registering 9.3 on the Richter
scale, offnorth west Sumatra (Stein and Okal, 2005).

Four days later the Thai Ministry of Natural
Resources and Environment and staff from nine
national universities launched a rapid survey of
marine habitats along the entire 700 km coastline
of west Thailand. An assessment was made of the
overall extent ofdamage to coral reefs using experts

who had previously routinely monitored these
locations over the last 10-14 years (Department
of Marine and Coastal Resources, 2005). This
paper outlines the major findings of this survey
and makes brief reference to long term monitoring
sites in the region with respect to the recovery
potential of damaged reefs.

research teams and volunteers were requested to

complete field survey forms which required
identification of percentages of live and degraded
corals at every site visited. An assessment of
dominant organisms (i.e. stony corals, soft corals,
sea fans) was made together with an evaluation of
the major coral growth forms (i.e. branching or
plate-like stag-hom, massive, plate) and the type
of damage noted. A total of 174 sites were visited
along the 700 km coastline of western Thailand.

Long-term monitoring

Several sites were re-visited where
permanently marked transects have been regularly

monitored over the last 14-25 years. These
included two sites at Phi Phi Island in Krabi
Province-one where considerable damage had
been recorded in the rapid assessment survey
described above and one where damase was
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Figure 1. Level of damage to coral reefs on the west coast of Thailand
Insert shows location of coastline with respect to South-east Asia.

as a result

of the tsunami.

79
Effects ofthe tsunami on coral reefs

Figure 2. Percentage coral cover along pernanently marked 100m long transect lines over time. Black
shading indicates values for fringing reef flats at south-east Phuket, green shading for the reef slope at
Tonsai Bay, Phi Phi Island and blue shading for the reefslope at Lolana Bay, Phi Phi Island. Coral cover
was measured by standard methodology deployed on coral reef.
limited. Athird site on the south east tip of Phuket
Island was also surveyed. Here damage was also
limited but the 25 years history of the site (Brown

Long-term monitoring of permanently marked
transects over the last 10-25 years at some of the

et al., 2002) provided valuable background

underlying changes in coral cover over time (Fig.
2). On the south-east tip of Phuket, where 3m high
waves were reported, post tsunami surveys show
that coral cover on fringing reefs is presently as high

information on the general condition of coral reefs
in the area. At each site 100 m transects were
surveyed to obtain measurements of total coral
cover.

worst and least affected locations revealed

as ever recorded over the lasl 25 years of
RESULTS

The type of damage recorded fell into three
categories, a) overturned massive corals, b) broken

branching corals and, c) sedimentation effects.
Remarkably, negative impacts were relatively
limited. Of the 174 sites visited (Fig.1) up to 105
were unaffected or showed very little damage, with
30 sites displaying low level damage (11-30% coral
cover affected). Afurlher l6 sites showed moderate
damage (31-50% coral cover affected) while 23

sites were severely damaged (>50% coral cover
affected). The northern most coastline (l.e. Ranong
and Phangnga Provinces) and its offshore islands
(Surin and Similan Islands) were more severely
impacted than the south (z.e. Phuket, Krabi - except
Phi Phi Island, Trang and Satun Provinces), with
shallow reefs on wave exposed island and shorelines
being most vulnerable to wave-induced damage.
The destructive impact of the tsunami appeared to
be dependent on the degree ofexposure ofthe reef

to the waves, the surrounding sea bottom
topography and depth ofwater over the reef.

monitoring. There have been considerable changes
in coral cover over time at this intertidal location
with very low coral cover values recorded in 1998
when sea level was reduced by ,20 cm for nine
months of the year (Brown and Phongsuwan,
2004). Recovery has been rapid over the last seven
years and coral cover was unaffected by the recent
tsunami. A similar lack of damage was recorded at

Tonsai Bay, Phi Phi Island, as though there has
been a 50% reduction in coral cover at Lolana Bay,
on the north-west tip of Phi Phi lsland. At this latter
site massive corals were overturned and branching

corals broken by the force of the tsunami waves.
assessment of the fate of longterm monitoring sites on the west coast of Thailand,
as a result of the tsunami, is now in progress.

A more detailed

DISCUSSION
Overall it can be concluded that the damaging
effects of the tsunami in Thailand have been very
localised. Such effects are very similar to those
described for hurricane damage where some sites
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in 1991 and 1995
(Phongsuwan unpubl.) and although sea
temperatures have been high in 1998 and 2003

were completely devastated and others untouched
in the wake of Hurricane Hugo in the Caribbean
(Bythell et al.,1993). Where damage has occurred
as a result of the tsunami the very high growth rates
of corals (Scoffin et al., 1992; Lough and Barnes,
2000), together with evidence of rapid recovery of
corals from previous storm surges around Phuket

bleaching was most marked

(Phongsuwan, 1991) and the prevalence of
generally good water qualif (Department ofMarine
and Coastal Resources, 2005) suggest hope for
natural regeneration in the next 3-5 years. Such
rapid recovery does however depend on mortality
from other sources (e.g. bleaching due to

We would like to acknowledge the efforts of Government and University staff and all volunteers in
the rapid assessment survey of the Thai coastline

anomalous sea water temperatures) being minimal.
Over the last decade coral mortality as a result of

bleaching mortality has been very limited.
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