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Executive summary
The Bay of Bengal Large Marine Ecosystem (BOBLME) Project, under its sub component 2.4
addresses Collaborative Critical Habitat Management - Promoting multi-national approaches to
manage and address issues affecting transboundary coastal/marine ecosystems within the broader
BOBLME region, and the Myeik Archipelago was identified as a key region to undertake activities on
resources, habitat and socio-economic monitoring and assessment, capacity development and
enhancing management as well as support to sub-regional initiatives relating to strengthening
transboundary management.
This interim report refers to the second of two field surveys undertaken by researchers from
multiple Thai and overseas research organisations organised by Prince of Songkla University, Hat Yai,
and the International Union for Conservation of Nature (IUCN) under the auspices of a project
underwritten by the BOBLME Project regarding the support to conservation and management for
the critical habitats and marine resources of the Myeik Archipelago.
Despite the high levels of environmental degradation occurred on Myeik coral reefs, it appears that
the system as a whole is relatively robust and resilient. The results of these four wide-scale surveys
of Myeik Archipelago emphasize the urgency and the need for conservation measures to protect
these reefs from destructive fishing practices. There appear to be enough reef community that is
naturally resilient and undisturbed that replenishment for most reefs is regular and sufficient to
allow good recovery.
If a conservation plan is put in place and large areas of the Archipelago are brought under an
effective management scheme, the coral reefs of the Myeik Archipelago will be able to supply
ecosystem goods and services to the people of Myanmar sustainably.
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1. Introduction
The Myeik (previously Mergui) Archipelago is a complex of approximately 800 rocky islands on the
western coast of Tanintharyi Region in southern Myanmar. In February 2014, a team of
Thailand-based marine scientists conducted a survey in the southern Myeik Archipelago, Myanmar,
organised by IUCN-SEA under a Letter of Agreement with the BOBLME Project. The rapid ecological
survey focused on evaluating the condition of marine habitats in a previously unexplored area with
the goal of assessing coral reef condition and establishing baseline biodiversity in a variety of sites
throughout the southern Myeik Archipelago (Please see Appendix I for the report of the first
survey). This continued assessment is a series of four surveys undertaken as part of a cooperative
effort with Fauna and Flora International (FFI); the cruise described in this document is the final field
component of that project.
The previous surveys in the series were carried out from 4 to 10 February 2014 (IUCN/BOBLME), 11
to 22 March 2014 (FFI) and 10 to 19 December 2014 (FFI) to undertake Rapid Ecological Assessment
with the goal of evaluating the condition of marine habitats and establishing baseline biodiversity in
a variety of sites throughout the Myeik Archipelago. The final survey described here differs slightly
from the previous three surveys because it included a team of photographers and videographers to
document the sites, and a team of experts in certain socio-economic aspects with the aim of
investigating coastal communities living in the archipelago, their livelihoods, patterns of resources
use, and perceptions and attitudes on resource condition and conservation. The synthesis of data
from the joint operations will contribute to the first comprehensive marine ecosystem map and
analysis of prevailing socio-ecological systems for the Myeik Archipelago. It will also provide the
basis for the Tanintharyi Regional administration in drafting resource management guidelines for the
region, and as a reference for consideration of the area as a potential world heritage site.

2. Personnel and survey platform
The marine assessment was conducted by a multi-disciplinary team focusing on the following
components:




Coral reef biodiversity and reef health (corals, soft corals, coral diseases, coral recruitment
and reef fishes);
Coral reef resources (benthic communities, key invertebrates and reef fishes);
Socio-economic assessment of local communities.

The 23 participants included researchers from 5 Thai universities, and Thailand’s Department of
Marine and Coastal Resources, plus international researchers from University of Copenhagen
(Denmark), Danish Natural History Museum, a Myanmar researcher from Fauna and Flora
International (FFI), and conservation science and social science specialists from the International
Union for Conservation of Nature (IUCN), University of Victoria (Canada), and Mangroves for the
Future (MFF).
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2.1.

List of personnel and their expertise

Table 1 List of personnel and their expertise

Name
Dr James True
Ms Srisakul Piromvaragorn
Mr Petch Manopawitr
Dr Thanongsak
Chanmethakul
Mr Jirapong
Jeewarongkakul
Dr Narinrathana
Khongchangtree
Dr Kitithorn Sanpanich

Specialist
Reef resilience (Dive Instructor)
Hard corals/reef resilience
Conservation/MPA management
Soft coral & sea fan (dive
instructor)
Reef fish

Address
CBIPT, PSU - Leader
CBIPT, PSU
IUCN – Project Manager
Phuket Rajabhat University

Hard corals/coral disease

8

Ass. Prof.
Teerapong Daungdee

Mollusc

9

Mr Bunnavit Pangsuk

Sponge

Aquatic Science, Burapha
University
Institute of Marine Science,
Burapha University
Marine Science Department,
Faculty of Fisheries, Kasetsart
University
Institute of Marine Science,
Burapha University
Institute of Marine Science,
Burapha University
Rayong Dive Center, Rayong
Thailand's DMCR
Chulalongkorn University
University of Victoria, Canada
IUCN
IUCN
MFF
IUCN
Geogenetic Center, University
of Copenhagen
Danish Natural History
Museum
Prince of Songkla University

1
2
3
4
5
6
7

Mollusc

10 Ms Waranya Sonkam

Echinoderm

11
12
13
14
15
16
17
18
19

Dive instructor
Hard corals
Anthropologist/moken
MPA management
Social Science
SocMon/tourism
SocMon/Marine Scientist
SocMon/Artist
Environmental DNA

Mr Phiraphat Boonpetch
Ms Anchalee Chankong
Dr Narumon Arunotai
Prof. Philip Dearden
Ms Julia Fogerite
Ms Panwad Wongthong
Ms Maeve Nightingale
Ms Waraporn Khanthasiri
Ms Cecilia Blomstrand

20 Dr Steen Knudsen

Fish Taxonomist

21 Mr Sirachai Arunrugstichai Sharks/dive
instructor/photographer
22 Mr Waran Suwanno
Photographer/cinematographer
23 Mr Kittipan Sabkhoon
Conservation
24 Mr Zau Lunn
Marine Scientist

Independent researcher

PixPro house/Nikon Thailand
Mai Khao Turtle Foundation
FFI Myanmar

There are no commercial or recreational diving operations in the Tanintharyi Region capable of
supporting a survey such as this; therefore, the cruise was designed to take advantage of the thriving
dive tourism industry based on the Andaman coast of Thailand. The survey was conducted aboard
the MV Sea World, a 25 m liveaboard vessel based in the port of Ranong, Thailand. The vessel –
which operates regular tourist cruises in the southern archipelago – provided accommodation, an
experienced crew, full SCUBA diving facilities, and a stable work platform for the research team.
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3. Site selection and procedures
Study sites were distributed to provide maximum geographic coverage of the main islands, and to
maximise diversity of habitats around the islands, within the study area. Due to the large area of the
Archipelago and the limited time available, it was decided to concentrate on the northern section of
the Archipelago that was not included in the first cruise. Sites were selected to include
representative examples of marine habitats of interest, special and unique areas, and areas of
particular interest to partner organisations (particularly as potential marine reserves). Moreover,
because of the presence of the social science team, the route was chosen to encompass a diverse
range of human settlements and activities to maximise the information available to the researchers.
In addition to information provided by the diving industry, IUCN’s Myanmar counterparts in various
agencies (both government and NGO) supplied anecdotal and documented reports of reef habitats
from government reports and historical documents, as well as reports from an in-training FFI team
currently cataloguing habitats around several islands.
Two or three (and sometimes four) sites were surveyed by SCUBA each day, leading to a total of
more than 30 sites surveyed during the 10 days of the cruise. Additionally, snorkel surveys were
undertaken where the sites were perceived to be small, or where accounts of reef communities
appeared to be invalid (i.e., in several cases, accounts of reefs in particular locations proved to be
untrue, and so snorkelers attempted to locate remnants of the documented community by
swimming up to 2 km along the shore). Survey times for SCUBA divers in all sites were constrained
by use of the DCIEM Air Tables (DRDC 1995) to avoid issues with decompression illness. The use of
the DCIEM tables necessarily truncated both dive times and operating depths (since repetitive dives
to depths >15 m are severely penalised) at several sites; the diversity data therefore reflect the
preponderance of time spent at relatively shallow depths and may substantially underestimate
diversity in some groups. Coral community data, which can be quite time-consuming to collect, were
always collected at shallow depths (<12 m) to ensure that the workers could maximise their data
collection opportunities safely. The social science team had opportunity for about 2-3 hours in each
community or sampling location, constrained by the need to cover the great distances between
islands, and the need to coincide with the marine science team operating simultaneously nearby.
Only a few of the sites in the current survey were duplicated from previous surveys, which meant
that – for the most part – there was no baseline against which to measure change. However several
sites were surveyed in both the IUCN cruises, one year apart, and several more had been examined
during the FFI cruises (albeit using different survey metrics). Using these data, and extrapolating
from environmental and ecological data available, the wide range of sites surveyed in this and the
previous survey cruises provide an overview of the current ecological status and estimates of the
rates of change from historical levels.

4. Biodiversity
At each site, the biodiversity survey for corals, fish and invertebrates covered an area of approx.
5,000 m2 (ca. 50 m x 100 m), such that each survey location represented approximately one-half
hectare in total. Hard and soft coral and benthic diversity surveys were conducted according to safe
diving practice, with the observers swimming initially to the maximum survey depth, and then
working steadily into shallower waters.
A detailed inventory of sessile benthic taxa was compiled during each survey dive. Taxa were
identified in situ to the following levels:



Hard corals were identified to species level wherever possible (based on Veron, 2000 and
Wallace, 1999);
Soft corals were identified to genus level in situ (based on Fabricius and Alderslade, 2000);

3

Rapid ecological assessment of the Myeik Archipelago, Myanmar - Cruise 2



Other sessile macro-benthos, such as sponges, echinoderms and molluscs were identified to
lowest possible taxon (species in many cases).

To assess the composition of the coral community at each site, the abundance of coral colonies was
tabulated in a normalised space of 100 m2 according to the following metric (Obura and Grimsditch
2006):
Table 2 Abundance of coral colonies

It is worth noting here that this metric refers to coverage within the coral community, and does not
refer to benthic cover. Therefore, a taxon that is referred to as “dominant” may comprise >30% of
the total coral cover, but a much smaller proportion of benthic cover (for instance, if total coral
cover is ~15%, then the “dominant” taxon will actually comprise only 5% of total benthic cover).
The survey departed from the port of Ranong, the northernmost port in Andaman Thailand and
followed an anti-clockwise route that progressed north to the northernmost island of the Myeik
Archipelago: Kabuzya Kyun (Figure 1). The survey returned via the islands in the mid-group (halfway
between the mainland and the offshore group) before returning to Ranong. Thirty sites were
examined for ecological data (Table 3), and another five sites (not shown) were used in the
socio-ecological survey that complements the ecological research. The cruise route overlapped only
slightly with the previous cruise in February 2014, and included outer islands north of Black Rock.
Overlaps were considered useful in that they allowed a certain degree of comparison between
surveys, but the main purpose of this expedition was to expand the knowledge on known sites and
ecotypes in the Archipelago.
Table 3 Sites examined for ecological data

Station
1
2
3
4
5
6
7
8
9
10
11
12
13
14

Site Name
Hlaing Gu Island (E)
Narr Kho Island (SW)
Thar Apha Island (north of JarLann)
Thar Island (W)
Khin Pyi Son Island (S)
Khin Oo Island (N)
East Sular Island ( E)
Tower Rock
Bailey Island ( E)
West Spur
Metcalfe Island (SE)
Chevalier Rock
Chevalier Island
Tanangthayi Island (NW)

Lat. (N)
10° 21' 9"
10° 25' 7"
10° 31' 2"
11° 12' 11"
11° 18' 43"
11° 19' 14"
11° 51' 42"
12° 3' 32"
12° 6' 46"
12° 15' 2"
12° 16' 18"
12° 26' 0"
12° 26' 17"
12° 35' 26"

Long. (E)
98° 0' 4"
97° 56' 57"
97° 55' 16"
98° 4' 52"
98° 0' 57"
98° 0' 54"
97° 40' 34"
97° 38' 23"
97° 43' 21"
97° 45' 59"
97° 47' 9"
97° 48' 2"
97° 47' 46"
97° 50' 33"
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15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

North Pinnacle
Kabuzya Island (S)
Kabuzya Island (NW)
Tanangthayi Island (NE)
Rock Island
Bowers Island
Thayawthadangyi Island (NE)
Greenlaw Island (SE)
Howe Island (S)
Mee Thway Island (S)
Mee Sane Island (N Rock)
Hlwa Sar Gyi Island (SE)
Saw Mon Hla Island (NE)
Thar Island (N Rock)
A Pha Island (NE)
Rocky Island

12° 41' 43"
12° 46' 36"
12° 48' 46"
12° 35' 42"
12° 34' 48"
12° 25' 36"
12° 22' 15"
12° 12' 53"
12° 6' 23"
12° 1' 40"
11° 58' 56"
11° 43' 12"
11° 27' 35"
11° 13' 18"
11° 11' 44"
10° 33' 7"

97° 48' 24"
97° 52' 0"
97° 50' 37"
97° 51' 19"
97° 53' 21"
98° 5' 47"
98° 2' 11"
97° 56' 36"
97° 58' 8"
97° 57' 42"
97° 58' 52"
97° 58' 20"
98° 0' 57"
98° 4' 48"
98° 5' 22"
98° 4' 27"
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Figure 1 Cruise route followed
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5. Summary of findings
The survey cruise departed from the port of Ranong, the northernmost port in Andaman Thailand
and progressed north to the northernmost island of the Myeik Archipelago: the island of Kabuzya
Kyun (12° 48' 45"N, 97°50' 36"E) before returning to Ranong ten days later. A total of thirty sites
were examined for ecological data, and another five sites were used in the socio-ecological survey
that complemented the ecological research program. Hlaing Gu Island was the only site from the
first IUCN survey to be resurveyed on this cruise. However, many of the northern offshore sites were
visited during the first FFI cruise in March 2014; this allowed a very basic comparison of reef
condition between years for those sites, although the differences in survey methodology between
the researchers on each cruise meant that observations about changes must be taken in a very
general sense. A few sites were also visited during the second FFI cruise in December 2014, which
allowed good comparison between the techniques used by each survey team, and a rapid snapshot
of the rate at which human activities are changing the face of Myanmar’s coral reefs.
The survey found that – for the most part - the abundance of key reef infrastructure species is
generally low, and the overall condition of most coral reefs is either poor or very poor. Many outer
and mid-shelf reefs have less than <20% live hard coral cover, and are dominated by corallimorphs
and algae growing on dead coral and rubble. The effects of the 2010 bleaching event appear to have
been far-reaching, with evidence of a mass mortality event on many of the outer reefs (especially
amongst the Acroporids). In general, however, the outer island reefs of the northern Myeik region
were in better condition than those of the southern region, although levels of recruitment appeared
to be marginally lower than indicated by results of the 2014 expedition.
There was strong evidence of recent blast fishing activity on the more southerly reefs, and in one
case, the survey happened upon a blast fishing operation in progress. The blast fishers appear to be
moving north, as the southern reefs are increasingly depauperised and the dense populations of fish
that attract this type of fishing activity can no longer be found. One site (Bailey Island) was found to
be in excellent condition in December 2014 by the FFI expedition; by the end of January, 2015, when
the IUCN survey team reached Bailey Island, the blast fishers had reduced a thriving reef to mostly
rubble, and the abundant fish populations were largely absent. Another site (North Pinnacle)
showed a similar decline since March 2014, and the dead and dying fish resulting from the bombing
covered ¼ hectare of the seafloor. The abundant Tubastrea and Gorgonian corals observed in the
March survey were gone – replaced by algae, corallimorphs and broken stumps of corals.
Reefs closer inshore varied widely in condition; where they were accessible or easy to fish, the reefs
were often badly degraded. Where conditions made fishing difficult, or where the fishermen were
generally unaware of the reef habitat (usually, it would seem, because of high turbidity), reefs were
often outstandingly diverse and were generally quite healthy, although every site exhibited a
complement of broken and discarded fishing gear.
There were no consistent or distinct latitudinal patterns apparent in the composition of biota of the
Myeik Archipelago, although the northern and southern regions exhibited different community
types and levels of biodiversity. The geological correlation to reef composition and topology
observed in the first IUCN cruise persisted in the northern part of the Archipelago. Reef formation
(carbonate platform deposition) was noted to be poor throughout the Archipelago, although this
does not appear to be unusual in Andaman reef systems. Porites corals that were cored appeared to
have skeletal densities appropriate to their location and did not appear to suffer from reduced
calcification.
Offshore sites tended to have better water quality in terms of clarity and level of organic material in
sediments and the water column, but the waters were not as clear as seen in the offshore sites of
2014. The inshore sites were often extremely dark and turbid; this is probably a consequence of
strong tidal currents resuspending the fine terrigenous and organic material that coated the
substrate. Many of the corals both inshore and offshore tended to be species that are known to be
7
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quite heterotrophic, and appeared to benefit from the abundant plankton in the water at almost all
sites. Offshore sites were often dominated by encrusting or robust forms in exposed areas, and bay
sites usually supported large numbers of Porites of different morphologies (albeit usually massive).
Fishing activity was ubiquitous throughout the Archipelago. At night, researchers could count up to a
dozen vessels operating powerful floodlights to attract squid and small fishes. Trawlers were
observed every day, often operating quite close to shore. Even at offshore sites, “local” vessels
(those of <15 m length, operated by small-gear fishermen) were everywhere, and larger vessels
often anchored in offshore bays at night. Hookah-equipped boats, with crews of up to 8 or 9 were
surprisingly common at many locations – some of the more inshore reefs hosted up to 9 of these.
The practice of the hookah-equipped boats is to spear fish at night, targeting especially the sleeping
parrot fish. The consequences of their extraordinary skill and efficiency were quite obvious at all
sites visited, with abundances of many key reef species very low (much lower than recorded in the
previous surveys), and occasional heavy growth of marine algae on reefs. Abundance of grazing
invertebrates – especially sea urchins – was quite high, but for the most part, they had not entirely
replaced parrot fish in the role of primary grazers.
Despite the horrendous levels of environmental destruction visited on Myeik coral reefs, it appears
that the system as a whole is relatively robust and resilient. The results of these four wide-scale
surveys of Myeik Archipelago demonstrate clearly that the importance of areas protected from
destructive fishing cannot be overstated. There appear to be enough small pockets reef community
that are relatively untouched that replenishment for most reefs is regular and sufficient to allow
recovery, given the opportunity.
As noted, however, levels of recruitment – both in fish and hard corals – appeared to be marginally
lower than reported in the 2014 survey. Although this result is somewhat alarming, it should be
interpreted conservatively, because the 2015 survey examined different sites. It is possible,
however, that the intense fishing pressure is having some effect on recruitment levels, and this may
have far-reaching consequences for the overall resilience of the Myeik Archipelago. Should the levels
of destructive fishing that cause the observed degradation of reef resources be allowed to continue
unchecked, it is likely that large areas of the Archipelago will suffer permanent declines in both
biodiversity, and in their ability to supply ecosystem goods and services to the people of Myanmar
including significant tourism opportunities. At present, although the natural values of the Myeik
Archipelago would suggest that it is a candidate for World Heritage nomination, the lack of
governance and the continued decline in the integrity of the Archipelago’s reefs would indicate that
such a nomination would fail. Only by halting or reversing the current destruction, and by curbing
the over-exploitation of the minority, can the future of this singular seascape be preserved and
sustain the delivery of ecosystem services that the coastal population depends on.

6. Summary of biota
Northern sites appeared to have a slightly greater variety of Crinoids (feather stars) than the
southern group of sites, but fewer brittle stars (Ophiuroids), sea urchins (Echinoids) and sea
cucumbers (Holothurians).
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Figure 2 Diversity of Echinodermata in Myeik Archipelago

Cenometra bella

Colobometra perspinosa

Acanthaster planci

Astroglymma sculptum
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Macrophiothrix sp.

Ophiolepis superba

Toxopneustes pileolus

Tripneustes gratilla

Holothuria (Stauropora) fuscocinerea

Holothuria (Halodeima) edulis

Figure 3 Echinoderm diversity observed

Mollusc diversity in the north was considerably higher than in the south, especially amongst bivalves
(clams etc.) and prosobranch gastropods (snails), but there was little evidence of endemism.
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Figure 4 Diversity of molluscs in Myeik Archipelago

Figure 5 Gastropod diversity

Fish populations in the northern sites were generally quite small and often depauperate; although a
total of 255 species was recorded, no site had more than 98 species of fish. Small planktivorous and
herbivorous fishes were generally over-represented in the communities, and large predators
(especially elasmobranchs and serranids) were usually quite under-represented. Likewise,
commercial species of all kinds were generally quite rare; parrot fish appeared to be generally less
abundant during this survey than in the previous (2014) survey. As previously, however,
elasmobranch sightings were rare: during this cruise only one shark was observed from the boat,
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and none during diving activity; manta rays, which were observed several times in-water in 2014,
were observed only as remnants in fishing camps and boats. 59 species observed during the 2015
cruise were not observed during the 2014 cruise.

7. Conclusion
Despite the high levels of environmental degradation that occurred on Myeik coral reefs, it appears
that the system as a whole is relatively robust and resilient. The results of these four wide-scale
surveys of Myeik Archipelago emphasize the urgency and the need for conservation measures to
protect these reefs from destructive fishing practices. There appears to be enough reef community
that is naturally resilient and undisturbed that replenishment for most reefs is regular and sufficient
to allow good recovery.
If a conservation plan is put in place and large areas of the Archipelago are brought under an
effective management scheme, the coral reefs of the Myeik Archipelago will be able to supply
ecosystem goods and services to the people of Myanmar sustainably.
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Appendix I

Myeik Archipelago survey cruise ( IUCN-BOBLME/PSU): 4-10
Feb 2014

Overview:
Between February 4 to 10, 20 marine scientists conducted a survey cruise in the southern Myeik
Archipelago, Myanmar, organised by IUCN. The Rapid Ecological Survey focused on evaluating the
condition of marine habitats in a previously unexplored area and successfully reached its goal of
assessing coral reef condition and establishing baseline biodiversity in a variety of sites throughout
the Archipelago.
The twenty participants included researchers from 5 Thai universities, and Thailand’s Department of
National Park, Wildlife & Conservation, plus representatives from Fauna and Flora International,
World Wildlife Fund, and the International Union for Conservation of Nature. Several marine taxa
were surveyed, including hard and soft corals, echinoderms, fishes, and benthic molluscs. A detailed
photographic record of the communities at each site was compiled, as well as rapid quantitation of
benthic biota and fish communities.
The survey departed from the port of Ranong, in the northernmost port in Andaman Thailand and
progressed north in a clockwise route along the outside of the Myeik Archipelago in Myanmar to
Black Rock (97°39'44"E 11°22'50"N ) before returning to Ranong (Fig. 1). 18 sites were examined in
detail by SCUBA-equipped divers, as well as 6 sites at 3 locations that were surveyed by snorkel.
Many of the reefs surveyed are on the “Liveaboard Route” for recreational dive boats based out of
Ranong, and are thus the main perception of Myeik marine habitats. Potential locations were
identified from dive tourism routes and after input from Myanmar counterparts in Department of
Fisheries, and from FFI.
Overall, it was found that – while basic diversity is equivalent to, and shows strong affiliation with
Andaman Thai reefs – the abundance of key reef infrastructure species is generally low, and the
overall condition of most coral reefs is either poor or very poor. Many reefs have less than <10% live
hard coral cover, and are dominated by corallimorphs and algae growing on dead coral and rubble.
Soft corals and azooxanthellate hexacorals are the most prevalent anthozoan lifeforms, particularly
offshore. Although this is not seen as a disadvantage by dive tourists, since they are frequently
brightly-coloured and photogenic, they provide little in the way of habitat for reef-associated biota.
The skeletons of dead scleractinian corals were common at all sites except the outermost islands,
indicating previously healthy hard coral communities that had suffered mass mortality (Fig. 2). While
corallivorous predators (Fig. 3) were encountered at many sites (sometimes in quite high numbers)
they are not believed to be the root cause of the decline in reef condition in southern Myanmar. The
proximal cause of the ecological impoverishment is a combination of the effects of the 2010 mass
bleaching event, contiguous with prolonged exposure to Malthusian fishing techniques (principally
blast fishing, and illegally small-meshed fishing nets) and unregulated marine product resource
extraction (e.g. sea cucumbers and clams). Only two sites (both in the northerly La Gnan group:
(Fig. 1) observed in this survey could be classified as being in “good condition” or “resilient”,
although the high numbers of coral recruits (Fig. 3) at other sites suggest the presence of at least
several more remnant coral populations in the southern Myeik group, and a likelihood that – given
appropriate protection – the entire system will prove capable of recovery.
Broadly, the geomorphology and community types of sites reflected the underlying geology of the
islands where they were located; alternating bands of metamorphic and weathered sedimentary
(principally karstic limestone) rocks created a complex north-south aligned series of habitats that did
not correspond to the simple inshore-offshore gradient in water quality that had been expected.
Coral communities in the offshore islands occurred at depths up to 30 m, whereas the more inshore
islands seldom had extensive communities at depths greater than 15 m (and usually much
shallower).
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Fishing boats were evident at all sites (Fig. 4), including those furthest offshore (Black Rock had the
highest density of fishing vessels of all kinds, but appeared to function as much as a rendezvous
point for support vessels catering to the offshore seiners as a focal point for the many light-fishers
who congregated here). Beam trawlers worked the waters between the islands closer to the
mainland, and gill-netters set their nets both near to islands and in the expanses of open water
between islands. Pieces of nets (both trawls and gillnets) and large amounts of monofilament fishing
line were found at all sites. It is of note that seine nets observed at Black Rock were considerably
finer than the minimum size stipulated in Myanmar fisheries legislation for the offshore fishery (80
mm). Also noteworthy is the almost complete absence of sharks during this survey. During the 21
SCUBA dives, and 4 snorkel surveys over the course of 7 days, only a single shark was observed (at
Black Rock), despite the designation of a shark protection area by Myanmar Fisheries Department
that covered the northern part of the transect. Clearly, the once abundant shark populations
described in the recreational diving literature and in the cautionary tales of historical mariners have
been reduced to scant remnants.
The sparse ecological information recorded in Myanmar documents was discovered to be sadly out
of date or inaccurate, with many sites historically associated with high coral cover and reef fish
diversity found to be completely devastated and without significant coral communities. Without
direct intervention, the recovery potential of these sites is low, and in some cases, the coral
community may be unrecoverable regardless of interventions. Certain sites with high recovery
potential or possessing healthy coral communities able to seed recovery in other sites therefore
should be sequestered from development, and the results of this survey may be sufficient to inform
that action, or at least provide the basis for official investigation of its feasibility.
This choice of route for this cruise was partly motivated by the need to compare the anecdotal
knowledge derived from dive tourism operators and internet sources with the direct,
semi-quantitative observations of specialist scientists. Offshore sites are preferred for dive tourism
because they a) provide fewer opportunities for conflict with local fishers; b) usually experience
greater water clarity, much prized by recreational divers; c) tend to receive higher numbers of
“charismatic macrofauna” (such as whales, manta rays and whale sharks), and schools of pelagic
fishes, and d) are perceived as more likely to have “intact” ecosystems, unaffected by terrestrial
development. With the island and reef-based tourism industry in southern Myanmar set to expand
rapidly, the ecosystem impoverishment of a key eco-tourist draw card is likely to adversely affect the
manner in which the Myeik Archipelago can be marketed. The degradation of the previously high
aesthetic values of the offshore marine component of the southern Archipelago may also adversely
affect potential for listing as a world heritage area, unless immediate steps are taken to ameliorate
the damage and long term consequences of the loss of ecosystem goods and services to the marine
environment.
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Figure 1 Survey locations within the Myeik Archipelago. Dive sites are marked with a flag symbol, overnight anchorages
marked with anchor. Scale 1:1,750,000. (Base map: D. Constable).
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Figure 2 Top: Dead Acropora stands in the southern Archipelago (PSU, RU); Middle: Surveys underway (PSU, DNP);
Bottom left: Corallimorphs and soft corals dominate the outer reefs (RU); Bottom right: Bomb-damaged reef (PSU).
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Figure 3 Signs of resilience: Top, coral recruits on rubble (PSU); Middle: What recreational divers come to see @Black
Rock (RU, PSU); Bottom rows: healthy assemblages in the La Gnan group (PSU); Bottom right: Two species of
Acanthaster (coral predators commonly observed in the Archipelago) (RU).
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Figure 4 Fisheries. Top left: light fishers equipped with powerful halogen lamps to attract fish at night; Top right: Black
Rock at dawn; Middle: Purse seiner at Black Rock - notice the fineness of the net mesh; Bottom: unloading fish from a
seiner into a courier boat; Bottom right: Beam trawler working the inshore waters (all images, PSU).
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Figure 5 Top left: FFI survey team at La Gnan; Top right: Local La Gnan fisherman (note the fine monofilament net);
Bottom: IUCN/BOBLME survey team (all images PSU).

19

