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Excellent coral growth and coverage in the southern island

areas of Penghu. The figure shows a healthy population of A.
hyacinthus with diameter exceeding 2 meters.
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View of Xi Ji Island from the Sea
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Management of Acanthaster planci Outbreak
in Penghu Xi Ji Island Offshore Areas
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Local inhabitants emigrated from Xi Ji Island in 1978, making

the island completely unpopulated

Since participating in the water filming and coral reef
total inspection held by Taiwan Coral Reef institute in 2004,
| had at the first time recorded the presence of Acanthaster
planci in coral reefs located in the southeast shallow
coastal area of Xi Ji Island. | considered myself fortunate
to be able to obtain a photo about its habitat. Later, as |
conducted more research at the island, | have noticed that
the sighting of Acanthaster planci had become more and
more common. In Jun 19, 2010, | have noticed the severity
of the problem when more than 20 Acanthaster planci was
observed at the same diving location, as a popular density
of this degree has never been recorded before. In addition,
since all Acanthaster planci observed were adults, a fear
of Acanthaster planci outbreak was imminent. In the past,
Acanthaster planci had been a rare sight near Taiwan's
coral reef areas; it was rare to spot even one over a
year of inspection. Consequently, there were no relevant
studies performed in Taiwan, and foreign literatures must
be studied first to understand the cause and solution of

Acanthaster planci problems.
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Acanthaster planci is mostly nocturnal and prefers to hide under
rocks or coral gaps at daytime
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What does the Acanthaster planci density in coral reef areas
need to be before it is considered an outbreak? Typically, a
healthy coral reef area with more than 50% coral coverage is
able to sustain 20-30 Acanthaster planci per 10,000m2. Any more
Acanthaster planci presence is detrimental to the growth of local
coral reefs. When more than 30 Acanthaster planci are observed
during long-term monitoring, the situation should be viewed as
an alert. According to the investigation performed by Taiwan
Coral Reef Institute in June 2010 near the offshore area of Xi Ji
Island in southern Penghu, it was discovered that the number of
Acanthaster planci had far exceeded the number recorded in the
past few years. Transect sampling over the area of (50m X 4m)
had recorded as many as 10 Acanthaster planci, which translate
to 500 Acanthaster planci within the 10,000m2 area. This had far

exceeded the warning value and was a sign of massive outbreak.

Acanthaster planci feeds on the coral polyps of living stony corals,
and an adult Acanthaster planci is capable of consuming 6m?2 of
corals, causing a large impact on coral reefs. In addition, Acanthaster
planci that has finished eating is able to survive for 6 months without
eating using the energy stored. At day time, those small bodies are
not easily spotted since they are often hidden under corals or in rock
gaps. Furthermore, their excellent defense mechanism and few
natural enemies make it difficult to remove matured Acanthaster
planci. In 1970, an Acanthaster planci outbreak was recorded in
Australia's Great Barrier Reef in 1970's and, and threat of Acanthaster
planci was never completely eliminated ever since. Similar outbreaks
had also occurred in offshore areas in Ryukyu, Guam, and Indonesia,
causing massive coral deaths in the process and drastically altering
local coral reef ecosystems. Human removal of Acanthaster planci

was needed for the coral reefs to recover.
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Xi Ji Island is currently unpopulated, and

most buildings are damaged or destroyed
due to lack of maintenance
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The author removing Acanthaster planci
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Acanthaster planci is highly toxic. The figure shows the swelling and
redness caused by stinging of Acanthaster planci

According to long term monitor research reports aboard,
Acanthaster planci outbreak happen on a periodic basis.
Individual takes 2-3 years before reaching maturity and is
capable of laying 20-60 million eggs and continue to live for
another 5-7 years. Adults 2-3 years in age are 30-40cm in
diameter and can be as long as 1m. A small population of
Acanthaster planci is capable of massive reproduction. Beside
periodic variation two reasons of present outbreak have been
proposed. The first is the disappearance of natural enemies.
Charonia tritonis is the primary natural enemy of Acanthaster
planci, and species like Hymenocera picta and Cheilinus
undulates prey on smaller Acanthaster planci. Furthermore,
floating juvenile Acanthaster planci also acts as food source
for many species of fish living in coral reef areas. When these
natural of predators of Acanthaster planci decrease, the number
of Acanthaster planci increases. Charonia tritonis is often used
as decoration, and consequently is almost completely extinct
in Taiwan. The second reason is ocean pollution. When water
rich in nutrient salt flows into the sea, the growth of microalgae
is greatly accelerated, offering sufficient food for juvenile
Acanthaster planci in the process and allow for a significant
growth in the population of adult Acanthaster planci. In February
2008, an unusual cold weather hit Penghu, lowering ocean
temperature and killing large numbers of both wild and cultivation
fish in the process. Large scale of bleaching and death of
shallow sea corals was also recorded, the coral coverage
of many sea areas was reduced, and the number of algae
increased dramatically. Whether this offered an ideal breeding

condition for Acanthaster planci remained to be determined.
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Acanthaster planci predation of coral reefs recorded in the offshore area
of Xi Ji Island of Penghu in June 2010. The bottom left figure showed

the bleaching of Montipora aequituberculata after Acanthaster planci
predation. The bottom right figure shows Acanthaster planci hidden inside
A. hyacinthus
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Aside from Xi Ji Island, there are other spotting of
Acanthaster planci in the Penghu sea area. Penghu Marine
Biology Research Center had conducted diving towing
investigation and mobilized more than one hundred divers
to look for and remove Acanthaster planci from hotspots.
Acanthaster planci was identified in the offshore areas of
Shan Shui (160/ 10,000m2), Suo Gang (60/ 10,000m2), and
Xi Ji (160/ 10,000m2) and a total of 139 Acanthaster planci
was removed. No Acanthaster planci was spotted in other sea
areas, and the Research Center will continue to monitor and
investigate the situation.

The Taiwan Coral Reef Institute and Penghu Zooxanthellae
Association have recruited volunteers to help remove
Acanthaster planci from key coral reef areas, combining the
government and people's efforts. A total of 96 Acanthaster
planci with length of 7-44 cm (average of 30cm) were removed
from sea areas 6-10 meters deep in the southeast Xi Ji offshore

area. Subsequent removal and cleaning followed.
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Charonia tritonis preying on Acanthaster planci (adapated from Kurt
Amsler, 1995; Maldives)
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The relative positions of the 4 islands in south
Penghu: Dong Yu Ping/Xi Yu Ping, Dong Ji island/
Xi Ji island. Isobaths of 7m and 20m are displayed
in the figure. The locations recommended for
Penghu South Sea Ocean Protected Area are (N23
‘12'~23°18' ; E119728'~119°42) -

Data indicates that (SCUBA) removal is the most effectively
way to reduce the threat posed by the massive reproduction
of Acanthaster planci. Since Acanthaster planci do not live in
high density populations and prefer areas with high stony coral
reef coverage, they are not as readily spotted near soft corals.
In addition, they are covered by thorns 2-3cm long and are
toxic, so people can be injured to different degree depending
on the individual's body constitution. The author was personally
hurt by Acanthaster planci near the Dongsha Coral Ring, and
hemorrhage continued even after one day. Redness and pain
may persist for 2-3 weeks in some cases, so people must
be careful in the removal process. It is also suggested that
The Council of Agriculture adds Charonia tritonis to the list of
protected wild life in order to preserve natural habitat balance

from human disruption.
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Acanthaster planci captured is first placed in

tanks and transported back to the breeding
pools of Tsing Wan Water Testing Facility for

further studies
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RS  ETERKER BN EE - it is easier to establish laws and provide long term monitoring
and investigation on the effects of Acanthaster planci on the

(A AEB R R PRI T E YL B RO 5T ecosystem. By doing so, not only can the ecological resources

=

=) of Penghu offshore areas be preserved, the goal of sustainable

indicates that conservation, rest seasons, and fishing bans are

total number of inhabitants on these 4 islands is fewer than 50

utilization is also achieved.

T— (The author is currently works at the Biodiversity Research
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area on August. 7, 2010.
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Volunteers participated in the removal of
Acanthaster planci in the Xi Ji Island offshore
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