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Abstract: Aims and objectives
The main purpose of this study is to get a general overview of the coral reefs health in the low Andaman Sea
area and to demonstrate how the sediments and depth influence the reefs.
Other reports studying coral reef health have been done in the Andaman Sea but none in this particular
area. A complete classification of the coral reef has been done by analyzing the percentage substrate
cover, abundance of indicator species, damage of the reef and opinion of the coral reef health based on visual
observations.
It is proven that sedimentation has an influence on the coral reef health, however there are no previous studies
in this specific area to demonstrate it. In this study the sedimentation problem is analyzed in depth and
potential ideas are presented to help resolve the problem.
The results have shown that the sediments have a negative influence on the general health of the reef, this is
studied by the status of the reefs, defined by the relation between Live hard coral: Dead hard coral. More
abundance of species are present around the reefs in locations where the sediments are considered to be
lower. This study indicates that the depth does not have a significant influence on the relation of live to death
nor the abundance of species.

Study Area
The studied area was located in the Low Andaman Sea in two different locations, the Local Island near Ao Nang
and the PhiPhi Island national park, Krabi Thailand.

Survey methodology
The surveys have been conducted using a roving technique which means the data have been collected while
diving following a determinate depth between two predefined points and covering a wide distance
between 2 and 5 meters, depending on the visibility.
The area survey follows all the perimeter of the islands while collecting samples which represents the indicator
species population, coral cover and potential threats. A
total area of 296186.1 m2 have been surveyed in two different depths, the deep survey at its maximum depth
of each dive site and the shallow survey between 4-6m meters.

Results

Reef Health Rating / Dive Site

Reef Composition / Dive Site

Fish Abundance / Dive Site

Grouper Population Size Distribution / Dive Site

Invertebrates Abundance / Dive Site

Reef Damage / Dive Site

Sedimentation and Reef Status

Sedimentation influences the relation Live/Dead hard coral. More sediment generates a low relation Live/Dead
and higher level of dead hard coral and rubble. Otherwise soft corals, sea fan and the organism classified like
other show a negative relation with the sediment. Sedimentation is one of several parameters which affect
coral recruitment.(2,3,4,5). Coral larvae cannot successfully establish themselves in shifting sediments (6).

Since corals and associated zooxanthellae depend on light for rapid deposition of calcium carbonate (7),
high turbidity can reduce coral growth rates(6). Growth may also decrease because of the diversion of energy
to removal of sediment particles (8). Turbidity from runoff reduces the light available for photosynthesis by
macroscopic turf algae and endosymbiotic zooxanthelae within the tissues of corals, anemones and other
organisms, thereby affecting the overall metabolism of coral reef. Excessive sedimentation can adversely affect
the structure and function of coral reef ecosystem by altering physical and biological processes (6).
GEnerally, algae are influenced positively by the sediment due to the ability to settle more efficiently on dead coral
structures than living structures.
The Reef Status also influences the relation of Live/Dead percentage.
Analyzing both factors together (Reef Status and Sedimentation), shows positive correlation between better Reef
Status and less sedimentation. Sedimentation is a major controlling factor in the distribution
of reef organisms and in overall reef development as well(9). Sedimentation from dredging and run off constitutes
one of the biggest potential sources of reef degradation (6) (10).
Sedimentation influences the abundance of fish. More sediment generates a low abundance of fish. Moreover, the
death of major reef-building corals cause from sedimentation, disease or other factors, can lead to the collapse of the
entire reef system(6). With a decline in the number of crevices and hiding places that the reef provides, there is a
reduction in
both the number of species and the number of fish in which the reef sustain (11)(12). Better Reef Status means more
abundance in fish population. Coral reef supports a spectacular diversity of
fish by providing food, shelter and living space. The Reef Status influences on the abundance of fish. A variety of
natural (e.g. coral bleaching, COT predation) and
anthropogenic (e.g. overfishing, sedimentation, pollution) disturbances are contributing to a worldwide decline
in hard corals(13,14). The reduction in live coral cover associated with a variety of both anthropogenic and
natural disturbances may have profound effects on the structure of coral-associated fish assemblages (15).
During the early life stages, a large portion of coral reef fish species is associated with live coral, Previous studies
shows, 60
percentage of Indo-Pacific species(16), use live colonies as settlement cue, food source or shelter (13).
Nevertheless butterfly fish are more abundant with higher level of sediment and the abundance of grouper and
bumphead parrot fish is not influenced by the sediment. Depending on the specialization of feeding behaviors,
some species are more influenced for the sediment level and reef status. Butterflyfishes that are facultative
and non-coral feeders are likely to be less affected by the decline of live coral cover (17). Obligate coralivours
fish showed the highest decline in their populations when coral mortality occurred. (18).
All the invertebrates except spiny lobster show a negative correlation in relations to sedimentation as well.

Depth
Depth doesn’t generally influence the relation of Live/Dead corals neither.
Nevertheless, there are some sessile organisms that are distributed by depth and its influence.
•Anemone and algae are mainly found in shallow depths due to light availability. On the other hand
soft corals and sea fans prefer deeper environment due to higher current flow.

•Dead hard coral presents higher level on the shallow areas due to higher levels of coral bleaching.
•Parrot fish usually inhabit on shallow depths due to the higher levels of algae, where butterfly fish follow the
same patterns. Grouper that are larger than 30cm inhabit mainly in the deep area of the reef due to the presence of its
refuge. Spiny lobster shows higher abundance level on the shallow areas.

Since Low Andaman Islands
are exposed to higher levels of sedimentation, naturally due to the presence of estuary on the area. Sedimentation
influences negatively on the Reef Status and the abundance of fish greatly in this area. Never the
less the environment usually buffers the effects of the sediment with a natural defense, such as the mangroves forests
and sea
grass beds which are able to trap the sediments as water flows in and out according to tide changes. The mangroves
and the sea grass work like natural filter to
prevent excessive sedimentation. Mangroves act as filters to trap fine sediments and improve water clarity, by
binding and holding sediments with their specialized root structures. Nutrients from land may
disperse offshore in relatively clearer waters suitable for coral reef development (19). About 80 percentage of
the suspended sediment brought in from the coastal waters at spring flood tide gets trapped in the mangrove
(20) These two ecosystems have been destroyed through land clearing, coastal development and other
factors, which involves higher level of sedimentation reaching the area where normally would be considered as
a healthy area for reefs.
The mangrove forests has decreased considerably in the last few years. Globally, mangrove
resources are increasingly being lost due to unsustainable utilization and habitat conversion. (21). Alterations in
land use have resulted in the severe decline of natural vegetation and a rapid increase of catchment sediments
(19). Unprecedented development along tropical shorelines is causing severe degradation of coral reef systems from
increases in sedimentation(6). The careful planning and implementation of protective measures during
constructions projects can reduce damage to marine systems (22, 23). The mangrove area in Thailand has been
decreased about 0.12 million Rai between early 2000 to 2004. The South Andaman mangrove areas has decreased in
44,040.41Rai (24). Most of the remaining mangroves (143.961ha) are under concessions designated for
charcoal production (21). The main driving force behind the decline of mangroves in Thailand has been

aquaculture, specially shrimp farming. Moreover, 64 percent of mangrove forests in Thailand were loss between
1960-1990, while costal
development (urbanization, industrial expansion, infrastructure, ports and harbors) accounted for 24
percent(25).
Many previous studies show the relation between coral reef, mangrove and sea grass ecosystems. Rehabilitation of
upstream ecosystem (mangroves) are considered the only way of restoring downstream marine ecosystems
(seagrass and coral reef) in re-establishing the amount of vegetation necessary to trap and binds sediments,
and reduce coastal water runoffs(19). Seagrass and mangrove are highly dependent not only on each other,
but also on prevailing environmental conditions in a dynamic equilibrium(19). Few fish can use mangroves forest
exclusively but must migrate in and out of the mangrove with the tide, occupying habitats when mangroves are
unavailable. These movements connect the mangroves and the alternative habitats from an interconnected
habitat mosaic (26). Connectivity of mangroves with other adjacent habitats has been observed to increase
productivity. For example, close proximity of mangroves and seagrass enhanced productivity of many marine
species
(27). Sedimentation can alter the complex interactions between fish and their reef habitat. Juvenile fish species and
other organisms depend on mangroves and seagrass beds for food and shelter(6). Loss of seagrass is possibly the
first major indication of
offshore waters getting muddier, since seagrass is highly dependent on water clarity(19).
The wave protection is another function what the mangrove provide. By
contrast, the advantage for corals is based on consistently high levels of water clarity primarily and secondarily
on the regular supply of nutrients from terrestrial run off (19). Many other studies shows that the mangroves
have an important role in protecting coastal areas from storms and tsunami damage (27). One of the key attributes of
mangroves is the contribution to high economic value in coastal areas (27). Decline of tropical fisheries is partially
attributable to deterioration of coral reefs, seagrass beds and mangroves. The productivity of coastal fisheries is
directly correlated with the area of mangrove:
more mangroves means more fish (21). Juveniles and adult fish can gain benefit by
accessing rich feeding areas and/or protective habitats (28). Additionally, mangroves can be important sites for
marine species reproduction (29).
The income of the low Andaman Sea islands residents relies mainly on the tourist and fishery, for
that reason sustainable development of the area which effect mangroves and sea grass should be
improved. Management and conservation of mangroves is clearly needed in these areas (24).
Numerous economic and valuation studies have been carried out on mangrove ecosystem (21). Specifically in
Thailand, the total economic value of mangroves was in the range of 520-667 US dollar per hectare per
year (includes direct uses like timber, fuelwood, wood, animal products, offshore fisheries, coastal protection

and carbon sequestration) but does not include natural services such as biodiversity, culture and heritage(30).
An integrate and holistic management of the 3 environment (coral reef, mangrove and sea grass) is absolutely
necessary to improve the global health of the coral reef and the abundance of fish. There are plenty
information about systems models of interactions among mangroves, coral reefs and seagrass beds (31).

References
1.PHONGSUWAN NIPPON et al. (2013). Status and changing patterns on coral reef is Thailand during

the last two decades. Deep-Sea Research II 96: 19-24
2.BIRKELAND, C. (1977) The important of rate of biomass accumulation in early successional stages of
benthic communities the survival of coral recruits. Proc 3rd int. Coral Reef Congr. 1: 15-21
3. BAK, R. P.M, ENGEL, M. S. (1979)Distribution, abundance and survival of juvenile hermatypic cirals
and the importance of life history strategies in parent coral community. Mar. Biol. 54:341-352
4.BIRKELAND , C. ROWLEY, D. RANDALL,R.H. (1981) Coral recruitment patterns at Guam. Proc 4th int.
Coral Reef Congr2: 339-344
5.ROGERS, C. S. ET AL (1984) Scleractinian coral recruitment patterns at Salt River Submarine Canyon.
St Croix, U.S.V.I. Coral Reefs 3:69-76
6.CAROLINE S.ROGERS Response of coral reefs and reef organisms to sedimentation. Vol 62: 185-202,
1990. Virgin Islands National Park, PO Box 710. St.John, USVI 00830
7.CHALKER, B.E. (1981) Simulating light-saturation curves for photosynthesis and calcification by
reefbuilding
corals. Mar. Biol. 63: 135-141
8.DODGE, R.E. ALLER, R.C., THOMPSON, J. (1974) Coral growth related to resuspension of bottom
sediments. Natures. Lond. 247: 574-577
9.HUBBARD. D. K (1986) Sedimentation as a control of reef development. St Croix U.S.V.I Coral Reefs 5:
117-125
10.CHANSANG H.BOONYANATE, P. CHARUCHINDA, M. (1981) Effects of sedimentation from coastal
mining on coral reefs on the northwestern coast of Phuket Island, Thailand. Proc 4th int. Coral Reef
Symp. 1: 129-136
11.BELL, J.D., GALZIN, R. (1984) Influence of live coral cover on coral reef fish communities. Mar. Ecol.
Prog. Ser 15:265-274
12.FERRY ET AL. (2007). The influence of resource specialization on the response of reef fish to coral
disturbance. Mar. Biol. 153: 153-161
13.FEARY, D.A. ET AL. (2007). Coral degradation and the structure of reef fish communities. Marine
Ecology progress Series. Vol. 333: 243-248
14.PANDOLFI,J.M ET AL. (2003) Global trajectories of long-term decline of coral reef ecosystems.
Science 301: 955-958
15.OHMAN, M.C. ET AL. (1998). Settlement strategies and distribution patterns of coral reef fishes. J.
Exp. Mar. Biol. Ecol. 225: 219-238
16.JONES, G.P. ET AL. (2004). Coral decline threatens fish biodiversity in marine reserves. Proc. Natl.
Acad. Sci. USA 101: 8251-8253
17.PRATCHETT, M.S. ET AL. (2006). Effects of climate-induced coral bleaching on coral reef fishes.
Ecological and economic consequences.
18.GRAHAM. N.A.J. (2007). Ecological versatility and the decline of coral feeding fishes following
climate driven coral mortality. Mar. Biol. 153: 119-127
19.C DUKE N.C and ERIC WOLANSKI 2001. Muddy coastal waters and depleted mangrove
coastlinesdepleted
seagrass and coral reefs. In E. Wolanski (ed) Oceanographic Processes of Coral Reefs. Physical
and biology Links in the Great Barrier, pp 77-91. CRC Press, Washington, DC
20.FURUWA K, WOLANSKI E. , MUELLER H. (1997) Currents and sediment transport in mangrove
forests. Estuarine. Coastal and Shelf Science 44, 310

21.GIESEN W. , WULFFRAAT S., ZIEREN M., SCHOLTEN L. (2006) Mangrove guidebook for Southeast

Asia.
22.DBOIS, R., TOWLE, E. (1985) Coral harvesting and sand mining management practices In: Clark, J.
(ed) Coastal resources management: development case studies. Coastal Publication No 3 Research
Planning Institute, Columbia S.C p. 203-289
23.WHIE, A.T. (1987) Effects of construction activity on coral reef and lagoon systems. In: Salvat B. (ed)
Human impacts on coral reefs: facts and recommendations. Antenne Musseum EPHE, Moorea, French
Polynesia p. 185-194
24.NACA Secretariat Office, Bangkok, Kasetsart University (2005). Mangroves in Thailand.
25.AKSORNKOAE, S. (1993). Ecology and Management of mangroves. IUCN Wetlands Program. IUCN,
Bangkok, Thailand 176 pp.
26.SHEAVES, M. (2005) Nature and consequences of biological connectivity in mangrove systems. Vol.
302: 293-305
27.CATHERINE E LOVELOCK and JOANNA ELLISON Vulnerability of mangroves and tidal wetlands of the
Great Barrier Reef to climate change.
28.ROBERTSON AI, DUKE, N.C (1990) Mangrove fish-communities in tropical Queensland, Australia:
spatial temporal patterns in densities, biomass and community structure. Mar Biol 104:369-379
29.CHAVES P, BOUCHEREAU, J.L. (2000) Use of mangrove habitat for reproductive activity by the fish
assemblage in the Guaratuba Bay, Brazil. Oceanol Acta 23: 273-280
30.SATHIRATHAI, S. (1997). Economic Valuation of Mangroves and the Roles of Local Communities in
the Conservation of Natural Resources: Case of study of Surat Thani, South of Thailand IDCR,
http://idrinfo.idrc.ca/archive/corpdocs/108378/economic.htm
31.BERWICK, N. L., CHAMBERLIN, R. (1985) systems analysis for integrating tropical coastal resources
with watershed use. Proc. 5th int. Coral Reef Congr. 5: (568-575)

