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1.1 CORAL NURSERY
The bleaching of corals has become an epidemic worldwide and of major concern
after the last El Nino bleaching event in 2016 that affected almost two thirds of the
world´s coral reefs. First described by Glynn in 1984, coral bleaching is a
phenomenon where the coral whiten due to the loss of symbiotic algae and/or of their
pigments that affects extensive areas of the reef (Brown, 1997). Although the
environmental triggers are various for bleaching to occur the main attributed trigger is
rise in sea temperatures. Given the long-term extrapolation of a 1-2°C increase in
ocean temperatures by 2100, it is predicted that there will be an increase frequency
in bleaching in the Andaman Sea and elsewhere worldwide (Bijlsma et al, 1995). In
efforts to fight the on-going bleaching events workers have been implementing
various coral reef restoration methods as it is evident coral reefs are often not able to
recover from anthropogenic stress without manipulation.
Restoration is the supposition that at least some sections of lost habitat can be
recoverable via artificial manipulations that can facilitate reef development. Coral
transplantation to artificial reefs has been warranted as the prime management tool
for reef restoration (Abelson, 2006). The practice encompasses of the replacement of
dead coral colonies with new recruits to aid in natural recovery (Rinkevich, 2005). For
the purpose of the study conducted by the previous volunteers, the aim of the three
nurseries is not to replant extensive areas with coral, as this is neither feasible nor
needed on these reefs, but to propagate more resistant corals and replant them onto
the reefs. Corals from shallower parts of the bay have to face higher temperatures,
salinity changes, strong tidal currents and sediment suspension. They adapted to
these extreme conditions and are expected to be more resistant and resilient to a
changing future.
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Three floating rope nurseries (Figure 1) were installed in three separate bays namely
Sisters, Moken and Eagle Bay around Boulder Island, Mergui Archipelago, Myanmar.

Figure 1. Coral nursery in
Moken Bay.

The nurseries in total are stocked with 307 coral fragments (2-5 cm) with species
from three different genus; Acropora, Pocillopora and Stylophora in Janurary 2018.
The fragments were collected from shallow waters (1-3 meters depth at high tide) of
the same Bay. We took over the nurseries from the period of February - May 2018 to
maintain and monitor their survival rates. We conducted two monthly checks on the
nurseries where the aim was to rid the coral of any microalgae that hinder their
growth, checked for parasites, refilled the bottles with air that keep the nurseries
buoyant and documented any mortality. Additionally we also maintained an artificial
reef system (Figure 2) that consists of three metal fish cages that were filled with
broken coral fragments, rocks, boulders and rubble. We cleaned the cages regularly
and checked the cages for damages.

Figure 2. Recycled fish cages
as artificial reef system.
Located in Moken Bay.
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Over the course of the maintenance period we noticed that the nurseries had
survivorship however there were several bleaching corals (Figure 3, left)
documented, nearly dead and dead coral (Figure 3, right) in all three nurseries.

Figure 3. Examples of bleaching coral fragments (left) and dead (right) coral.

In Moken Bay we observed mainly bleaching corals, whereas in Eagel Bay corals
were already dying coupled with having the highest predation rates. In Sister Bay we
observed dead corals. Corals were considered to be dead when they were fully
covered by algae. The dead corals were detached from the ropes using a hammer
and a chisel to release them from the ropes.
With the significant changes in the tides within the bays and the combination of
elevated sea temperatures and solar radiations we hypothesise are the main factors
towards the bleached and dead coral fragments. As bleaching can be attributed to a
variety of environmental factors such as elevated/decrease in sea temperatures,
solar radiation (UV), reduced salinity and bacterial infections we cannot define the
cause of the mortalities or bleaching in the corals fragments (Brown et al., 1996).
Even though the coral fragments were taken from shallow waters, they are unable to
face the extreme conditions they are exposed to during the low tides. At low tide they
are at two meters depth or even shallower. We recommend that the nurseries should
be reinstalled in deeper waters within the bays where the fragments are not affected
by the change in tides and better sheltered from the harsh temperatures, wave action
and UV radiations. Lastly, the survivorship and growth of the fragments should be
closely monitored for the first five months (Putchim et al, 2008). For measuring the
coral growth to highest accuracy we recommend the utilisation of a venires callipers
using the central axis of the coral.
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1.2 DISCARDED FISHING GEAR
Commercial and recreational fishing is of economical importance in Myanmar and
target a variety of fish and invertebrate species using an assortment of gear types.
Being a developing country, Myanmar is yet to establish fisheries management laws
and responsible fishing. Derelict fishing gear is a major problem within the fishing
industry world over and is not uncommon within Myanmar’s waters. Discarded fishing
gear can pose danger to both mobile mega fauna such as turtles, marine mammals
and benthic biota including threatened species such as corals (Chiappone et al,
2005; Pham et al., 2014). Alongside maintaining the nurseries and our main project
of establishing a marine protected area around Boulder Island and its waters, we
collected lost fishing gear (Figure 4, left) mainly entangled “ghost” nets during our
dives.

Figure 4. Discarded fishing gear (left) and removing a “ghost” net by cutting it with a knife
(right).

During our dives we identified fishing nets in all the bays (Sisters, Moken, Bamboo
and Eagle) and dive sites (Boulder and Bamboo Rock), however the largest
proportion of discarded nets collected were from Moken Bay. There were a
combination of both small and extremely large net fragments as well as ropes and
long lines that entangled large portions of the reefs and destroyed several coral
sections. We used a knife to cut the nets and lines that were completely entwined
around the corals (Figure 4, right). The biggest nets we found are located towards
the NW of Bamboo Rock and range in lengths between 10 to 20 meters. We
recommend to attempt the removal of the nets with more divers as the net can pose
a danger for both the divers and the reef community if it is not removed properly.
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2.1 MARINE PROTECTED AREA
Marine protected areas (MPAs) are established to protect marine environment. MPAs
can act as an important tool for managing fisheries, conserving species and habitats,
maintain ecosystem functioning and resilience, preserving biodiversity and protecting
the many human values associated with the ocean. From an ecological prospective,
MPAs have proven to be effective at protecting or reducing degradation of habitats
and ecosystems and promoting biomass and species diversity, richness and
numbers. Although chief mandate of MPAs is conservation of marine resources and
biodiversity, profitable local developments outcomes are also a pre-cursor of local
support for these initiatives (Bennett & Dearden, 2014).
In theory, the framework of Protected Areas (PAs) is often heavily influenced by
political factors and usually has vested interests towards specific areas with low
economic value or limited development potential (Joppa & Pfaff, 2009). Unfortunately
Myanmar is no exception to this kind of practise. Protected areas are rooted within
Myanmar´s Buddhist history, but modern practices and policy of the PA system is a
relic of colonial forestry. After independence, until the UNDP Nature Conservation
and National Park Programme of the 1980s, Myanmar´s showed few developments.
As a result the government established the Nature and Wildlife Conservation Division
(NWCD) with the aim to create new wildlife sanctuaries and set goals for park staff.
The growth of the PA system also created expectations and demands within the new
department and the ministry of forestry. In the 1900s a small number of international
NGOs began to work alongside the NWCD to address needs for in-service training
and endangered species conservation. The government encouraged new legislature
for the management of forest and PAs, and expanded the PA system further, which
created the need for additional staff and training. Currently, organisational policy and
financial restraints confront the effectiveness of the PA system to address longstanding threats that are escalating with economic development related changes in
land use. Although NGOs have improved Myanmar´s awareness of these issue and
approaches, their small numbers to not present the PA system with the full range of
opportunities. These challenges can be tackled via re-examination and improvement
of policy through upgrading a variety of practices from law enforcement to community
participation and environmental education (Myint Aung, 2007).
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Located on the southern parts of Myanmar within the Mergui Archipelago is Boulder
Island (Figure 5).

Figure 5. Location of Boulder Island within the Mergui Archipelago. Myanmar

The island is roughly 1.4km long and 650m wide and characterised by its distinct
boulders that surround the entire islands bays. The island has four main bays
namely, Bamboo, Boulder, Moken and Sisters that are home to a variety of both coral
and fish species (Appendix, species list). Situated on either sides of the island are
two hugh rocky structures, Boulder rock and Bamboo rock. Both rocks seem to be
“hot spots” for marine life. Boulder rock (Figure 6) with a length approximately around
60 meters and wide of 20 meters, seem to be the place for coral recovery.
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Figure 6. Boulder Rock from the distance.

Although significant damage caused by the last dynamite fishing events are
noticeable, the reef shows clear signs of natural restoration efforts. New recruits were
observed almost all around the rock and several natural nurseries seem to have
been established in an effort to restore their selves. The site is home to several giant
sea fans, soft coral species and sea anemones. The reefs around Boulder rock seem
to be the most diverse and healthy reefs around the whole island. They may play an
important role in coral dispersal and recovery and need to be protected. Whereas
Bamboo rock (Figure 7) is a fish hot spot that is located further out towards the open
ocean.

Figure 7. Bamboo Rock from a distance.
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The rock is about 30 meters in length and 10 meters in width. The site is unique in its
aggregation of predatory fish species such as the great barracuda (Sphyraena
barracuda), giant trevally (Caranx ignobilis) and huge schools of mackerel (Caranx
sexfasciatus). The site is definitely of special interest to the fishermen as line-fishing
hooks can be seen throughout the site, which evidently puts these bigger fish species
at risk.
With the on going increase in overfishing near these rocks and within the bays of
Boulder Island at the moment, we are proposing for a small scale marine protected
area of a two mile radius to ensure that Boulder and Bamboo rock are included
(Figure 8).

Figure 8. Proposed two-mile radius marine protected area around Boulder Island to include
Boulder and Bamboo Rock. Modified from Manuel Marinelli.

As a MPA has never been established in Myanmar before, there is no set framework
or guidelines for conservationists. Though the NWCD is responsible for PAs within
marine habitats and wetlands, the Ministry Livestock & Fisheries is the management
authority for these habitats and fisheries including marine mammals and sea turtles.
Presently, there is no separate ministry for wildlife and PAs, the creation of PAs and
fisheries are under the jurisdiction of the Forestry Department (FD). Until such a
ministry that includes equal representation of expertise in both wetland and marine
conservation establishing an MPA in Myanmar would be a long drawn task and could
take years to accomplish (Myint Aung, 2007). Therefore we decided to go for a novel
route of making Boulder Island and its surrounding waters a “hope spot” with
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association with Mission Blue. Mission Blue is an ocean conservation organisation
that has introduced the concept of a hope spot, which is led by Dr. Sylvia Earle a
renowned oceanographer. The Hope spots can be any special places critical to the
health of the ocean. Its aim is to protect the ocean by recognizing, empowering and
supporting the efforts of individuals and communities around the world by creating a
wave of community support that policy makers and leaders cannot ignore. We chose
to utilise the concept of establishing a hope spot first and use the support gained
from the hope spot to further accelerate our efforts into creating a MPA around
Boulder Island. We expect that the hope spot would put sufficient pressure on the
main stakeholders (government, fishermen, island owner, community) to consider
making Boulder island a MPA in the near future. One of the criteria’s for creating a
hope spot is to identify the presence of an umbrella species. An umbrella species is
any species with a large home range that utilises a vast range of habitats (Bifolchi &
Lodé, 2005; Seddon & Leech, 2008). Protecting an umbrella species would
essentially protect all the other vulnerable species that use those habitats, too. The
umbrella species concept is a recent tool for conservation, however its effectiveness
is still under debate (Bifolchi & Lodé, 2005). We identified the Asian small-clawed
otter as an umbrella species that migrate to Boulder Island during the monsoon
seasons. The otter is native to Myanmar, India and parts of Thailand and is listed an
endangered species of the IUCN redlist. Using the biogeographic distribution of the
otter we are aiming to protect the coral reefs and the fish diversity around Boulder
Island.

11

2.2 RECOMMENDATIONS
The next measure to consider would be to convince the other stakeholders, in
particular the fishermen and the Myanmar government about the importance of a
MPA around Boulder Island. We recommend to get in touch with the fishermen first
by offering them a workshop about the conservation aspects of a MPA along with the
long term benefits of a MPA for them. We recommend approaching the fishermen
with the clear agenda that this MPA will be for them and not against them, but they
need to understand that if the overfishing practices are continued the number of fish
will decrease over time and there would be no opportunity for the fish population to
recover. Furthermore the Myanmar government needs to be aware of the importance
of marine protected areas and the need for sustainable fisheries management
strategies. Also with the steady increase in ecotourism practices worldwide,
Myanmar should learn to adopt the same practice. Although the establishment of a
MPA in Myanmar is a long drawn process, we would recommend that this is on
ample importance to continue to preserve the unique marine ecosystem around
Boulder for the foreseeable future.
We would like to acknowledge and thank everyone who made our stay on Boulder
Island possible, mainly Bjorn and Manuel. We would also like to extend our thanks to
the entire staff and team on Boulder Island. Who have always had a smile on their
faces and helped us in our daily activities. Special thanks to the cooks! We loved
your chicken curry and potatoes! Last but not least we would like to thank “Maui”,
who drove us to the dive spots even in the rain! Always keep floating!
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4. APPENDIX
Family list
Fish species around Boulder Island
Clown fishes (Amphiprioninae)
Angelfishes (Pomacanthidae)
Parrotfishes (Scaridae)
Damselfishes (Pomacentridae)
Butterflyfishes (Chaetodontidae)
Wrasses (Lambridae)
Gobies (Gobiidae)
Groupers (Serranidae)
Snappers (Lutjanidae)
Surgonfishes (Acanthuridae)
Pufferfish (Diodontidae)
Trevally (Carangidae)
Barracuda (Spyraenidae)
Triggerfish (Balistidae)
Requiem shark (Carcharhinidae)
Sea Turtles (Chelonioidea)
Others
Octopuses (Octopoda)
Sea urchins (Echinoidea),
Sea cucumber (Holothuroidea)
Sea stars (Asteroidea)
Feather stars (Crinoidea)
morey eels (Muraenidae)
Snake eels (Ophichthidae)
Mantis Shrimp (Stomatopoda)

Coral
Acanthastrea
Acropora
Alveopora
Astreopora
Coeleseris
Coscinaria
Ctenactis
Cyphastrea
Diploastrea
Echinoplyllia
Echinopora
Entacmaea
Euphyllia
Favia
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Favites
Fungia
Galaxia
Gardineroseris
Goniastrea
Goniopora
Gorgonia
Heliopora
Herpolitha
Hydnophora
Leptastrea
Leptoria
Lobophyllia
Merulina
Millipora
Montastrea
Montipora
Oulophyllia
Pachyseris
Pavona
Pectinia
Physogyra
Platygyra
Plerogyra
Pocillopora
Polyphyllia
Porites
Psammocora
Subergorgia
Stichodactylidae
Stylophora
Symphillia
Trachyphyllia
Tubastrea
Turbinaria
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