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— ABSTRACT

The abundance and population size structure of two populations of the crown-of-thorns seastar
(COTS), Acanthaster sp., were investigated as part of removal activities of the seastar due to population
outbreaks in two areas of Camiguin Island, Northern Mindanao. Abundances reached 75 and 160 individuals/
hectare for Pasil Reef and San Roque, respectively. Mean weights and diameters were 302.64g and 340.89g,
and 21.37cm and 24.09cm for Pasil and San Roque, respectively. Size frequency distribution of the diameters
and weights of the seastars indicate that the populations in both areas were composed of different cohorts. The
COTS population in San Roque had characteristics of a relatively more mature population compared to that
in Pasil Reef. The occurrence of Crown-of-Thorns Starfish (COTS) outbreaks on opposite sides of the island of
Camiguin suggests that these outbreaks are not isolated and that other outbreaks are likely happening in other
areas of the island. Regular monitoring and removal of COTS might be one of the best ways to manage reefs

efficiently, and these initiatives may promote better reef health.

*Corresponding Author: ortpaderanga@gmail.com
Received: September 3, 2023
Accepted: June 3, 2024

Keywords: Acanthaster sp., crown-of-thorns-

seastar, Camiguin, outbreak

he  crown-of-thorns  seastar  (COTS),
TAcanthaster sp., has been a problem for reefs.

Outbreaks of the seastar remain a major cause
of coral mortality in the Indo-Pacific, contributing to
the widespread and accelerating degradation of coral
reef environments (Pratchett et al. 2014). Although
the COTS has an ecological role in reefs (Ratianingsih
et al. 2017), unnaturally high densities of the COTS
could severely degrade the reef, both in terms of
health and aesthetics.

The crown-of-thorns seastar (frequently
abbreviated to COTS) is a large seastar that preys
upon hard or stony coral polyps (Scleractinia) (Cole
et al. 2008). It derives its name from the venomous
thorn-like spines that cover its upper surface,
resembling the biblical crown of thorns. It is one of
the largest seastars in the world. Acanthaster sp. has an
extensive Indo-Pacific distribution. It is perhaps most
common around Australia but can occur at tropical
and subtropical latitudes from the Red Sea and the
East African coast across the Indian Ocean and the
Pacific Ocean to the west coast of Central America
(Peters 2015). It occurs where coral reefs or hard coral

communities occur in the region. Adult crown-of-
thorns seastars typically range in size from 25 cm to 35
cm (10-14 in) (Carpenter 1997). They have up to 21
arms. Although the body of the crown of thorns has a
stiff appearance, it can bend and twist to fit around the
contours of the corals on which it feeds. The underside
of each arm has a series of closely fitting plates, which
form a groove and extend in rows to the mouth (Lucas
and Jones 1976). Depending on diet or geographic
region, individuals can be purple, purple-blue, reddish
gray, or brown with red or green with yellow spine tips
(Lucas and Jones 1976). The color variation of COTS
across regions suggested different species (Haszprunar
et al. 2017), and phylogeographical variation was
established by Vogler et al. (2013). COTS found in the
Pacific were identified as a single species (Vogler et al.
2013), and Haszprunar et al. (2017) suggested using
the name Acanthaster cf solaris for this species.

As is common for most marine invertebrates,
Acanthaster sp. reproduces through spawning (Deaker
and Byrne 2022). Bos et al. (2013) inferred that
seastar spawning in the Philippines occurred from
March to April. The findings of a study conducted in
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Thailand (Scott et al. 2017) suggest the presence of two
aggregation peaks occurring in March and October,
which could potentially indicate spawning events.
Once larvae have settled, their primary food source is
coralline algae (Deaker et al. 2020). Their diets change
as they age, with juveniles emerging from the rubble
to start preying on coral as early as 4-6 months of age
(8-18 mm diameter) (Lucas 1984).

Acanthaster sp. feeds on corals by climbing
onto a section of living coral colony using its large
number of tube feet, which lie in distinct ambulacral
grooves on the oral surface (Belk and Belk 1975).
It fits closely to the surface of the coral, even the
complex surfaces of branching corals. It then extrudes
its stomach out through its mouth over the surface
to virtually its own diameter. The stomach surface
secretes digestive enzymes that allow the seastar
to absorb nutrients from the liquefied coral tissue.
This leaves a white scar on the coral skeleton that is
rapidly infested with filamentous algae (Belk and Belk
1975). An individual seastar can consume up to 6
square meters (65 sq ft) of living coral reef per year.
In a study of feeding rates on two coral reefs in the
central Great Barrier Reef region, large seastars (40
cm and greater diameter) killed about 61 cm?®/day
in winter and 357-478 cm?/day in summer. Smaller
seastars, 20-39 cm, killed 155 and 234 cm?/day in the
equivalent seasons. The area killed by the large seastars
is equivalent to about 10 m? (110 sq ft) from these
observations (Keesing and Lucas 1992). Differences
in feeding and locomotion rates between summer and
winter reflect the fact that the crown-of-thorns, like
all marine invertebrates, is a poikilotherm whose body
temperature and metabolic rate are directly affected

enlisted the help of the Camiguin-Wide Marine
Protected Area Network (CWMPAN). The network
consists of the provincial and municipal LGUs
and national government agencies concerned with
managing the marine protected areas (MPAs) around
the island of Camiguin. Several initiatives have been
implemented to control the population of the COTS
(Fraser et al. 2000), and the most common of them is
the manual removal or extraction of the COTS from
the reef.

Knowledge of the demographics of a
population is necessary to understand population
regulation. No study has been conducted on the
population structure of COTS in Camiguin, so this
paper reports our effort to collect initial information
on the abundance and population size structure of the
COTS in two areas: Pasil Reef MPA, municipality of
Catarman and San Roque MPA in the municipality
of Mahinog, Camiguin. To do this, COTS that were
encountered and removed from the two areas during
collection or culling activities were measured, and the
data used in this study.

COTS were collected from the Pasil Reef
MPA (9° 12.404'N, 124° 37.952'E) on August 26, 2022,
and the San Roque MPA (9° 9.218N, 124° 47.778’E)
on November 18, 2022 (Figure 1).

Before the collection of COTS commenced,
the areas were surveyed to determine where the COTS
were most concentrated. This was done through the
manta-tow method, and the survey results were used
to direct the efforts of the teams in charge of collecting
the COTS.

COTS collection was done using bamboo and
metal tongs, and metal hooks to pick up individuals of

by the temperature of the surrounding

water (Keesing and Lucas 1992; Lang
et al. 2022). In tropical coral reefs,
crown-of-thorns specimens reach mean
locomotion rates of 35 cm/min (Mueller
et al. 2011; Pratchett et al. 2020), which
explains how outbreaks can damage large
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reef areas in relatively short periods.
Recently, there have been
reports of high numbers of COTS
around Camiguin Island, Northern
Mindanao. Two areas that have reported
high numbers are Pasil Reef in Bonbon,
Catarman, and San Roque in Mahinog.
Faced with this predicament, the Local A
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municipalities of Catarman and Mahinog
decided to remove as many COTS from
their respective areas as possible and

Figure 1. Map of Camiguin Island, Northern Mindanao, showing the locations of
the study sites, Pasil Reef MPA and San Roque MPA. The inset shows Camiguin's
location relative to the Philippines.
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COTS either using scuba equipment or through skin
diving. Collected sea stars were then placed in sacks
or plastic crates and brought to shore. Upon arrival
on shore, the weight and diameter of each seastar
were measured and noted. Density was computed
by plotting the area searched by the collectors,
estimating the hectarage on Google Earth Pro (version
7.3.6.9345), and dividing the COTS collected by the
estimated area.

Table 1 summarizes the number of
COTS collected, including weight and diameter
measurements.

Most of the 350 COTS collected from the
Pasil Reef MPA (300) were collected in the afternoon
from an area measuring approximately four hectares,
indicating a density of 75 individuals/hectare. For
the San Roque MPA, all were collected in the shallow
portion of the MPA in an area of approximately 4.4
hectares, giving a density of 161.68 individuals/
hectare. Both values are above the 15-40 sea stars/
hectare threshold to indicate a COT'S outbreak (Moran
and De’ath 1992; Pratchett 2005).

Table 1. Summary of collection data from the two sites.

The diameters of the COTS are comparable
to those collected in outbreaks in Leyte (de Dios et al.
2012; de Dios et al. 2014) and Malapascua (Kensington
2019).

Table 2 shows the distribution of the collected
COTS according to age class (Engelhardt et al. 1999).
Most of the COTS for both sites can be classified as
young adults, which is already capable of reproducing
(Deaker and Byrne 2022), albeit not to the degree that
adults are capable of. The different age classes suggest
that both sites' populations belong to different COTS
cohorts and are probably the result of continuous
seeding from a source site.

The COTS population in San Roque has the
characteristics of a more mature population compared
to that of Pasil Reef: a higher percentage of adults
(37.17% compared to 14% of that of Pasil), larger
maximum size, larger mean size, larger mean weight
(Table 1).

A comparison of the size frequency
distributions of the two sites also shows that the San
Roque population of COTS is more mature (Figure 2).

Parameter Pasil Reef MPA San Roque MPA
Total COTS removed 350 713
Average Weight (g) + std. dev. 302.64 + 177.10g 340.89 + 174.89g
Max weight (individual) (g) 1,100g 1,150g
Total Weight (g) 105,925g 243,055g
Average diameter (cm) = std. dev. 21.38 + 3.96cm 24.09 + 4.44cm
Max diameter (individual) (cm) 36cm 50cm
Table 2. Distribution of the COTS collected from the two sites according to age class.

Pasil Reef MPA San Roque MPA
Age class n % n %
Juvenile (< 14cm) 8 2.29% 9 1.26%
Young adult (14-25cm) 297 84.86% 439 61.57%
Adult (> 25cm) 49 14.00% 265 37.17%

Size distribution (diameter, cm) of the Acanthaster sp. populations
in Pasil Reef MPA and San Roque MPA
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Figure 2. Frequency polygon comparing the size frequencies of the collected COTS

from Pasil Reef and San Roque.
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The densities of the COTS populations in
the two areas surveyed indicate outbreaks, which,
if left uncontrolled, could devastate the local coral
communities. These populations accumulated
gradually over time and are probably the result of
seeding from source sites since the dispersion of the
COTS is dependent on spawning. The size frequency
distribution of the diameters and weights of the
seastars indicates that the populations in both areas
were composed of different cohorts.

COTS outbreaks on opposite sides of the
island of Camiguin imply that these outbreaks are
not isolated and that other outbreaks are currently
occurring in other areas of the island. If these
aggregations are spawning events (Scott et al. 2017),
then it is important that individuals be removed to
significantly lessen the number of offspring produced
to help prevent future outbreaks. It is therefore
recommended that more surveys be conducted to
spot high densities of COTS before they devastate the
corals of the island.
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