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Abstract This study looked at the abundance of natural populations of Holothuria atra and
Bohadschia marmorata in Bagonbanua Marine Reserve and Fish Sanctuary (Bagonbanua) in
Guiuan, Eastern Samar and Tabuk Marine Park Fish and Bird Sanctuary (Tabuk) in Palompon,
Leyte, Philippines from July – December 2012. Purposive sampling using the belt transects
(100m2 – 250m2) was deployed to monitor densities in a chosen station on each island. Also,
timed hand picking of individuals were carried out on three stations with the assistance of
actual sea cucumber gatherers from around the area. Three to four months of belt transect data
revealed that H. atra was always higher in densities in Tabuk compared to that of the
Bagonbanua station. However, data from the gatherers show the complete opposite. This means
that H. atra had a different distribution outside the belts. On the other hand, B. marmorata
exhibited higher densities in Bagonbanua than in Tabuk, both along the belts and outside. The
seemingly stable populations of the two species on very specific substrate warrant more
investigation like sediment analysis that should go hand in hand with more density samplings.
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Introduction
Studies have been proving that marine reserves or marine protected areas
(MPAs) have a number of positive effects that include amplification in the
area’s species diversity, the species’ numerical density, its biomass, and many
more (Currie and Sorokin, 2009; Lester and Warner, 2009). Preliminary
surveys on the Bagonbanua Marine Reserve and Fish Sanctuary (Bagonbanua)
in Guiuan, Eastern Samar and Tabuk Marine Park Fish and Bird Sanctuary
(Tabuk) in Palompon, Leyte revealed 468 individuals (belonging to nine spp.)
in the former and 519 individuals (10 spp.) from the latter. From these numbers,
Holothuria atra turned out to be one of the more abundant species in these
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areas. In the study of Hasan (2009) on sea cucumbers of the Red Sea, involving
12 species in total, it was found out that H. atra was almost always the most
abundant species from their stations. Also, in Reunion Island as with other
Indo-Pacific reefs, H. atra is the most common and abundant sea cucumber
species (Conand 1996; Conand, 2004; Conand and Mangion, 2002; Jaquem and
Conand, 1999; Uthicke, 2001). Though not as numerous as H. atra, Bohadschia
marmorata on the other hand, proved to be consistently present in most areas
initially surveyed.
Consequently, these two species were monitored from July 2012 to
December 2012 for their ecological and biological parameters. Buckius et al.
(2010) emphasized that MPAs have the ability to maintain higher sea cucumber
abundance, although compliance with the MPAs objectives has a strong
influence on the ecological outcome (Walters et al., 1999; Lovatelli et al.,
2004). Hasan (2009) also suggested that unprotected areas can be subjected to
heavy fishing that lowers species diversity and density. Although located at the
opposite sides of the two mainlands of Samar and Leyte, both MPAs are
situated on an island separated from the mainland and each have a long history
of successful protection from illegal poaching. This means the sea cucumbers
community structure and function are more independent from fishing pressure
effects compared to the unprotected unmanaged areas.
With things assumed to be in their natural state, this study aims to
compare the natural populations of H. atra and B. marmorata from the two
MPAs. Specifically, the study aims (i) to establish density values for protected
natural populations of H. atra and B. marmorata, (ii) to compare the densities
of both species from the two areas and their stations, and (iii) to compare
abundance values throughout the monthly samplings.
Materials and methods
Study Sites
The study was carried out in locations at the opposite sides of the two
mainlands of Samar and Leyte (Figure 1). The two sites, Bagonbanua and
Tabuk, are situated on much smaller islands and have long history of successful
protection particularly from illegal poaching. For both sites, three (3) stations,
e.g. S1, S2, and S3 were established for addressing abundance of each species.
Also, on one of the stations of both sites, three permanent transect lines were
established and monitored monthly for density. Coordinates were obtained with
Garmin GPSMAP 76csx then data were analyzed in Manifold System 7.0.
Bagonbanua Island in Guiuan is located 1103’16’’N to 1103’22’’N and
12539’41’’E to 12539’50’’E and can be characterized by the dominance of
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mangroves (Rhizopora spp., Aegiceras spp.) all over the island itself.
Seagrasses (Thallasia spp.) prevail on the eastern side up to north-eastern tip of
the island and a reef patch on its northern tip.
Station 1 (Area: 9682.86 m2). This station is situated at the eastern
portion of the island. This is also where the three (3) 50m transect lines were
established and monitored from August to December. This is mostly
characterized by a sandy-rocky bottom where live and dead corals are seen.
This is also where the most extensive seagrass, e.g. Thallasia spp. meadow
around the island is situated. Surrounding the area are huge coralline boulders.
The area (Figure 2, top row) seldom illustrates the types of substrate
characterising the area.
Station 2 (8232.24 m2). Located on the southern tip of island is this
station very similar to the first station. Sand is also the dominant substrate with
some portions of rubbles. Seagrasses (e.g. Thallasia spp.) and seaweeds (e.g.
Sargassum spp.) also abound (Figure 2, middle row).
Station 3 (15526.28 m2). The deepest station located at the north-western
part of the island where live hard corals dominate (Figure 2, bottom row).
Depth averages 2.5 meters.
Tabuk in Palompon is very much the same as that of Bagonbanua with
mangals (e.g. Avicennia spp.) predominantly occupying most of its land mass.
Tabuk’s larger land area, and consequently the enormity of its protected area is
its main difference from Bagonbanua (Figure 3).
Station 1 (98070.71 m2). Located at the island’s southeastern side, this
station (Figure 3, top row) is an almost barren landscape being almost fully
exposed during low tide and is very much characterized by a sandy-silt to
sandy-muddy substratum with very few coral heads (mostly dead), sea
anemones, and mobile molluscs.
Station 2 (165240.99 m2). Situated oppositely at the southwestern
portion of the island, this sandy rocky station (Figure 3, middle row) is
dominated by seagrassess, interspersed with live and dead corals.
Station 3 (72973.70 m2). Predominantly sandy-muddy wherein a vast
extent of sargassum and seagrassess are spread over a significant area (see
Figure 3, bottom row). Bordered by vast mature Avicennia spp., this is where
the great number of H. atra was initially observed and subsequetly monitored.
Data Sampling
Initial area reconnaissance was done by skindiving all around both islands
coupled with confirmation from people involve in managing the sanctuaries.
Consequently, three stations, i.e. 1, 2, and 3, (see Figures 1 – 3) were
established and purposively sampled in Bagonbanua and Tabuk for monitoring
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H. atra and B. marmorata over a maximum period of five months, i.e. July
2012 until December (with the exception of November) of the same year. From
these stations monthly timed hand-picking, i.e. targeting only the two species,
by hired sea cucumber gatherers were carried out. The gatherers were instructed
to carry out the collection within a specified area over a period of one hour.
Total catch was then divided by the total area where collection took place. This
roughly approximated the density for that station.
Permanent belt transects were also utilized to compute for the density.
For each site, one station was designated as the location of the three (3)
permanent belt transects. Station 1 in Bagonbanua was the source of the density
data collected from the three 50m lines laid from August until December. For
all lines geographic coordinates were taken for the 0m mark as well as on the
50m mark. The lines had to be re-laid each and every monthly survey using
their starting and ending points as guides. After relaying the actual line,
counting of sea cucumber individuals then commenced within the 250m2 area
(50m x 5m) or within the lesser 100m2 (50m x 2m) when water visibility is
poor and/or too many individuals were present which could have jeopardized
accuracy of the data in terms of losing counts. Station 3 was chosen as the spot
in Tabuk, but monitoring commenced on the month of September. Density was
computed by counting all individuals inside the belt area (100m2 or 250m2).
Total counts per line were then divided by the corresponding area where the
counts were taken. Furthermore, a minimum number of 10 individuals were
also collected from each line for their length, weight, sex, and maturity stage
determination (data for another study).

Fig. 1. Map showing the three stations and the three lines established on Bagonbanua Island
(A) of Guiuan, Eastern Samar and on Tabuk Island (B) of Palompon, Leyte
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Fig. 2. Photographs of the dominant substrate types for each Bagonbanua stations

Fig. 3. Photographs of the dominant substrate types for each Tabuk stations
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Results and discussions
From August until December (except November) the number of H. atra
individuals from Tabuk outnumbered those observed in Bagonbanua by a factor
of 2.31  1.64 ind m-2. This was also the case for most of the lines laid and
monitored from both stations, i.e. Station 1 in Bagonbanua and Station 3 in
Tabuk. Figure 4 shows the greatest density of 4.80 ind m-2 computed in the
month of September for Tabuk, while the lowest value was computed at 0.09
indm-2 for Bagonbanua. Mangion, Taddei, Frouin and Conand (2004) found
that densities in eutrophic areas can be as much as 3 indm-2. The three lines in
Bagonbanua, although exhibited density variations between lines and between
each sampling months, there was really no particular trend/s observed unlike in
Tabuk wherein the density for each of the lines was relatively similar over the
three months of sampling with Line 1 having the least number of individuals
and Line 3 the greatest. The low densities observed in Bagonbanua could
partially be explained by the fact that unlike in Tabuk, H. atra shares the
Bagonbanua area with nine other holothurian species (e.g. H. fuscocinarea,
Actinopyga lecanora, H. impatiens, H. scabra, Synapta maculata,
Opheodesoma sp., Holothuria sp., Stichopus naso, and Stichopus horrens). H.
atra may probably be competing at the very least for space, if not also for its
food. This is very significant especially as H. atra are found to show preference
for specific habitat characteristics that are associated with their feeding and
protection (Dissanayakea and Stefanssona, 2012). The highest mixed species
density attained in Bagonbanua was 1.56 ind m-2.
The combined Bagonbanua density for H. atra was 0.63  0.18 indm-2 ,
while it was 2.94  0.21 indm-2 in Tabuk (Figure 5). The small error,
especially in the latter, could be explained by the adults’ tendency to remain in
place and to relocate only when living conditions become unsuitable (Young &
Chia, 1982). In both MPAs, average monthly densities from all lines showed a
general decreasing trend. Based on Figure 5, H. atra abundance was falling
from the months of August and September. Density in Bagonbanua started at
0.89 ± 0.33 indm-2 in August finally ending at 0.56 ± 0.45 indm-2 in
December. In Tabuk, the monthly average density gradually decreased from
August to September to December, i.e. from 3.17  1.82 to 2.90  2.14 to 2.75
 2.08 indm-2, respectively.
In the case of B. marmorata, densities were only calculated for Station 1
in Bagonbanua (Figure 6). Initial density counts employing three 50m lines in
Tabuk revealed zero individuals. This means that besides exhibiting extremely
low counts, the sea cucumber individuals were also spread out in distribution so
much that no sea cucumbers fell inside any of the surveyed areas. During the
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next sampling months from August until December, although density counts for
B. marmorata tend to increase through time, value remained very low, not even
exceeding one individual per m2. These resulted to 0.04 indm-2  0.03 indm-2.
Its sudden disappearance in December, the last month of sampling, could never
be fully explained, except that it is indicative of the species’ very low density in
the area.
Distribution of H. atra was primarily a factor of its substrate type.
According to Dissanayakea & Stefanssona (2012), on their study of H. atra in
Sri Lanka, the species has high preference towards shallow water (<10 m)
seagrass habitat with sediments characterized by 2–3.5% organic content, 15–
25% of gravel and coarse sand (0.7–1.2 mm). July to December data reveal that
H. atra preferred to inhabit specific type of habitat as they were found mostly
only in stations 1 and 3 in Bagonbanua and Station 3 in Palompon (Figure 7).
Both stations are characterized by the predominance of sandy-silt substratum.
Although slightly varying in depth, i.e. S3 of Tabuk being more exposed during
low tide levels, they are all inhabited by a mixture of seagrasses (e.g. Thalassia
spp.) and seaweeds (e.g. Sargassum spp.). What is interesting about Figure 7 is
that although differing in values, Station 1 in Bagonbanua and Station 3 in
Tabuk show similar trend in density fluctuation. From what the preceding
section showed, the great difference in density values between the belt transects
from the two MPAs were no longer reflected in Figures 7 and 8.The trend with
reference to the lines overturned when the data on the numbers the gatherers
caught were used. Bagonbanua stations had an overall density of 405 ±
266
indm-2, 59.26% larger than Tabuk’s 165 ± 75 indm-2 (Figure 8). This could
have been brought about by the larger combined area of the stations, i.e. Tabuk
being larger by 85% than that of Bagonbanua. This further implies that
distribution of H. atra individuals observed from the lines did not reflect into
the larger scale area of any or both of the sites.
Figures 9 and 10 shows that B. marmorata has a wider range than H. atra
meaning it was found on more number of stations, i.e. stations 1, 2, and 3 in
Bagonbanua and stations 1 and 2 in Tabuk. Furthermore, Bagonbanua
collectively outnumbered the abundance in Tabuk by a factor of 99.98%.
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Fig. 4. Monthly densities of Holothuria atra encountered along the belts transects of
Bagonbanua and Tabuk

Fig. 5. Monthly average densities of Holothuria atra encountered along the belts transects of
Bagonbanua and Tabuk
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Fig. 6. Monthly average densities of Bohadschia marmorata along the belts transects in
Bagonbanua

Fig. 7. Holothuria atra density for chosen stations in Bagonbanua and Tabuk (Jul –Dec 2012)
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Fig. 8. Monthly average Holothuria atra density for Bagonbanua and Tabuk (Jul – Dec 2012)

Fig. 9. Number of Bohadschia marmorata sea cucumbers caught per man-hour from the three
stations in Bagonbanua (Aug – Dec 2012)
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Fig. 10. Monthly average Bohadschia marmorata CPUE for Bagonbanua and Tabuk (Jul –
Dec 2012)

Conclusion and Recommendation
Natural populations of Holothuria atra and Bohadschia marmorata were
found almost constantly during each monthly sampling in Bagonbanua in
Guiuan and Tabuk in Palompon. Based on the belt transects, H. atra was more
abundant in Tabuk that generated an average density of 2.94  0.21 indm-2.
Bagonbanua only averaged 0.63  0.18 indm-2. These densities were more or
less maintained all throughout the three (Tabuk) to four (Bagonbanua) months
of sampling. When the data on the gatherers were used however, numbers
outside the lines show a different picture with the trend completely overturned.
Bagonbanua stations had an overall density of 405 ± 266 indm-2, 59.26%
larger than Tabuk’s 165
± 75 indm-2. This implies that distribution of H.
atra individuals observed from the lines did not translate into the larger scale
area of any or both of the sites. This was also the case for B. marmorata
wherein an average density of 0.04 ± 0.05 indm-2 was computed for the
Bagonbanua lines, while there were no B. marmorata encountered from the
lines in Tabuk. Also, the fact that the two MPAs have similar monthly density
trends, it means that there is seasonality in terms of H. atra abundance.
In order to determine what accounts for the relatively stable numbers
exhibited by the two species and the seemingly site specificity of these species,
it is strongly recommended to conduct thorough sediment analysis coupled with
more samplings for density. Since there seems to be some degree of seasonality
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in terms of abundance, it would be better if this can be complemented by
length-weight data, which is the focus of another study.
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