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Abstract

A study on the community structure of sea cucumber in Southeast Moluccas and
Tual needs to be done due to the important role of sea cucumber in both ecologi-
cally and economically sustainability. This study aimed to investigate the commu-
nity structure of sea cucumber in this region as one of the supporting information
for the utilization and management of the resources. A survey was conducted by
sweeping the target area, by walking and also snorkeling. The location where each
sea cucumber found was marked using a GPS, the specimen was weighed, and
some were preserved for species analysis. Water quality was measured at each
location, while the substrate and vegetation were recorded. This study revealed
different composition of species in the investigated area. As many as 8 species
of sea cucumber were found, in which four were of genus Holothuria, three were
of genus Stichopus and the rest were of genus Bohadschia. Species H. atra has
the highest density. In general, the diversity index was relatively low (< 2), the
evenness index was 0-81 indicating that the community was depressed. Certain
species dominated at most of the investigated sites (0.50-1), and a low margalef
index is 0-1.7. To conclude, the community structure of sea cucumber in Tual and
Southeast Moluccas was in a depressed condition.
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1. Introduction

High economic value and market demand of
some commercial sea cucumbers causing a high level
of exploitation. As Anderson ef a/., 2011 noted in recent
decades, invertebrate fishing activities have been in-
creasing, one of which was class Holothuroidea, which
had high values in Asia. Demand for sea cucumbers by
China had a major role in the trade of sea cucumbers in
the Indo-Pacific region for more than 100 years. It was
noted that Indonesia was a major producer and exporter
of sea cucumber in the world. Based on national sta-
tistical data, Indonesian production had reached around
4,700 tons/year since 1987 (Conand & Byrne, 1993).

This high market demand for sea cucumbers
attracts the traders to fulfill the demand by exploiting
from nature, without considering the importance of
maintaining the populations. So far there have not been
many regulations for sea cucumber fisheries so that con-
trol to prevent overfishing is not effective. Easier cap-
ture process, low growth, and the low recovery rate are
some reasons that sea cucumber populations are very
vulnerable to overfishing (Bruckner ef /., 2003; Uth-
icke, 2004). At present studies showed that some of sea
cucumber-related fishery activities in the world have
been declared to be overfishing (Conand, 2004; Nash &
Ramofafia, 20006), including species Holothuria scabra
in Indonesian waters, Sulawesi (Massin, 1999). This
was allegedly due to the lack of specific conservation
and management plans (Choo, 2008).

The conservation plan is an inseparable part of
the efforts to manage the natural resources in an area,
so a balance between human needs and environmental
sustainability is to be met. Various government regula-
tions have been issued as a legal basis to support natural
resource management activities in an area. Acts No. 31
of 2004 on Fisheries, Acts No. 27 of 2007 on Manage-
ment of Coastal Areas and Small Islands and Govern-
ment Regulation of the Republic of Indonesia Number
60 of 2007 concerning Conservation of Fish Resources
are several regulations that have been made to oversee
the management of the natural resources in Indonesia.
Base on that regulations, Southeast Moluccas and the
City of Tual whose territory is mostly surrounded by
coastal waters need to implement conservation effort as
well.

As a region with a strong traditional culture,
the local wisdom of the Indonesian archipelago can be
used to manage fish resource utilization (Solihin, 2011).
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Sea cucumbers which are currently categorized as scarce
compared to a few decades ago (private communica-
tion), are one of the commodities that become a concern
to local management of Southeast Moluccas and Tual.
The scientific data obtained from research is needed as
an information source that is expected to support the
implementation of a region’s conservation plan. Several
studies have been carried out in the previous decades
regarding the existence of sea cucumbers in Southeast
Moluccas (Radjab, 1996; Yusron, 2001; Yusron & Wid-
ianwari, 2004). These studies revealed that generally,
study areas had a high density of sea cucumber (> 0.1
ind/m? on the average). This present study tends to have
coverage areas that a bit different from previews studies.
Previews studies carried out more than a decade ago,
so further study needs to do to obtain new reference re-
garding sea cucumber population. Along with the de-
velopment of fisheries, lifestyles of coastal communities
and changes in environmental conditions make the pres-
ent study of sea cucumber community structure needs to
be done as baseline information and then to be used as
a consideration in planning coastal management. This
study is intended to know the structure of sea cucumber
communities in several sites of Southeast Moluccas and
Tual waters as one of the supporting information for the
utilization and management of sea cucumber resources.
Traditional management such as makes a fishing re-
stricted area during a certain period is a system that uses
to undertaken by the local community recently, called
“sasi”. For good management they require actual sci-
entific information about sea cucumber resource, hence
this study needs to be executed.

2. Materials and Method
2.1 Study area

The survey was conducted in the waters of
Southeast Moluccas and Tual, Moluccas Province at six
different stations. The station location was chosen based
on information about the existence of sea cucumbers
which are still relatively easy to find in the Southeast
Moluccas region (Figure 1). In general, study areas were
intertidal zone, covered by seagrass, sandy or dead coral
and sometimes mangroves were distributed around of
mainland coast. Sometimes there are macroalgae in the
study site. Difur is in a bay where the waters are quite
calm and protected, where the waters are quite calm and
protected, so wave energy relatively low. Ibra was clos-
er to the mainland and covered by mangrove plants (dif-
ficult to access). Ohoidertom was a restricted area for
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Figure 1. Locations for sea cucumber survey in Tual and Southeast moluccas

fishing as local consensus, named by “sasi”. In gener-
al, sasi has been enforced in Ohoidertom so that peo-
ple (whoever) couldn’t harvest sea cucumber till a for
a specific period of time, sometimes it is up to 5 years
depending on their covenant. They could do anything
through that site as usual except defying of agreement,
exploiting or something that potentially damaging the
site. Taar was bay, its shape which was more like a lake
and a narrowing bay door allows for freshwater to be
accommodated long enough in low tide conditions.

2.2 Sampling

The study focused on intertidal zones or inter-
tidal areas where most of the locations were covered
with seagrass or macroalgae with various substrates.
These study areas were several habitat characteristics
for sea cucumbers, moreover the survey covering area
was adjusted considering the condition of the location
and safety. The survey was carried out in August-Oc

Copyright ©2020 Universitas Airlangga

tober 2016 during the dry season when the water is re-
ceding. The surveys were done by sweeping the target
area to search sea cucumber visually conducted by 6-12
people. The species names of sea cucumber were re-
corded, and then catch location coordinates were noted
using the GPS (Global Positioning System) “Garmin
62sc” and “Garmin 60” and then the weight specimens
were measured. Before weighing the samples were
left for about 5 minutes and then dried using a sponge
cloth. Sea cucumber was weighted with digital scales
with an accuracy of 0.1 g, then released again. Several
sea cucumber samples were documented, anesthetized
with MgCl, and preserved with 70% alcohol, then mor-
phological and ossicle analyses were performed to as-
certain the species. Animal samples from the field were
then deposited in the laboratory at Research Center for
Oceanography (RCO), Indonesian Institute of Sciences,
Jakarta. The seagrass species, macroalgae species, and
substrate type at each location were recorded as habitat
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conditions. Water quality at each location was measured
by Wissenschaftlich - Technische Werkstitten (WTW)
Multi 3430 SET-F Water Quality Checker. Temperature,
salinity, total dissolved solids (TDS), pH, dissolved ox-
ygen were measured in situ at each location.

2.3 Species identification

Species analysis was carried out in the RCO
laboratory. Species identification was using morpholo-
gy and ossicle characteristics. Ossicles were examined
from the dorsal body wall, ventral body wall, tentacle,
tube feet, and dorsal papillae. Small pieces of tissue are
inserted in a microtube (1.5ml), commercial bleaching
solution that contains 5.2% NaClO was added until the
sample was submerged. After 10 minutes, the ossicles
began to escape from the tissue, then NaClO was re-
moved and aquadest was added twice for rinsing. If
needed, 70% of alcohol was added for storage. The os-
sicles then observed using a compound microscope with
a magnification of 100-200x. Species name were deter-
mined based on morphological characteristics along
with the references to (Clark and Rowe, 1971; Massin,
1996a, 1996b; Ong et al, 2016; Rowe, 1969; Samyn,
2003; Samyn et al., 2006; Wirawati et al., 2007)

2.4 Data analysis

Data analysis including Shannon Index (H’),
Evenness Index (J), Simpson’s Index (D), Margalef
Index were applied. The density of sea cucumbers
were determined using formulas described by (Rogers,
2013), Species diversity in the sampling area was ana-
lyzed using Shannon-Weiner index (H’) species variety
index (e) (Odum (1975) in (Selanno ef al., 2014), Dom-
inating index was determined by Odum formula (1993)
in (Gasango et al., 2013), Index Margalef, Gross 1992
in (Yusron, 2016). Those analyses were used to evaluate
the sea cucumber community structure in this present
study.

3. Result and Discussion

3.1 Species description

In total eight species were found in Southeast
Moluccas and Tual, including four species of the genus
Holothuria, three from the genus Stichopus and the rest
was from the genus Bohadschia.
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1. Bohadschia marmorata Jaeger, 1833

Systematic Account

Phylum : Echinodermata

Class : Holothuroidea
Ordo : Holothuriida
Family : Holothuriidae
Genus : Bohadschia

Species : Bohadschia marmorata (Jacger, 1833)

B. marmorata (Jaeger, 1833): 18, pl. 3, fig. 9;
(Clark and Rowe, 1971): 176, pl. 27, fig. 8; (Rowe &
Doty, 1977): 132, pl. 22, fig. a-i; (Cherbonnier, 1988):
36 fig. 11A-L; (Samyn and Berghe, 2000): 21; (Samyn,
2003): 203, pl. 1H, fig. 8A-E, 51H; (Purcell er al.,
2012): 32.

Material examined

There is 1 specimen, Diffur (132.047°54.07”’S
and 50.32°43.36”E), September 10th, 2016.

Diagnosis

Body size 20 cm length and 2.5 cm width, cy-
lindrical and stout; body wall very thick and soft. Dor-
sal color beige with dark brown dorsolateral ribbon-like
patterns, sometimes with the various brown shape of
blotches (Figure 2A). Ventral color white or light brown
(Figure 2B). Dorsal papillae are small and densely ar-
ranged in the dorsal surface, dark brown spots present
on the base of the papillae. Tube feet white, small, long,
and scattered densely on the ventral surface. Mouth
ventral and anus dorsolateral.

Remarks

These species have a color pattern that very
similar to B. koellikeri and B. vitiensis. B. marmorata
has a distinct dark color of various shape blotches and/
or ribbon-like patterns. While B. koellikeri and B. vitien-
sis have the overall light-brown and irregular blotches
(Kim et al., 2013), these species are also harvested from
the sea and known as trepang (Setyastuti and Purwati,
2015).

Distribution

Relatively restricted to the West Indo-Pacific,
including Indonesia (Kim ef a/., 2013) (Figure 2)
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Figure 2. Morphology of B. marmorata Jaeger, 1833. A: Dorsal, B: ventral.

2. Holothuria (Halodeima) atra Jacger, 1833

Systematic Account

Phylum : Echinodermata

Class : Holothuroidea

Ordo : Holothuriida

Family : Holothuriidae

Genus : Holothuria

Species : Holothuria atra (Jaeger, 1833)

H. atra; (Cherbonnier, 1988): 73, fig. 28A-J;
(Massin, 1996b): 18, fig. 10A-E; (Massin, 1999): 20,
fig. 13; (Samyn & Berghe, 2000): 22; (Samyn, 2003):
212, pl. 2E, fig. 14A-D; (Purwati & Wirawati, 2009): 7,
fig. 6a-b; (Setyastuti, 2009): fig. 8a-b, 9a-e; (Purcell er
al.,2012): 42; (Purwati and Wirawati, 2012): 244, fig. 4,
SA-G.

Material examined

There are 2 specimens, Danar (50.54°16.54”’S
and 132.043°45.68”E), 8 September 2016; Ibra
(132.047°12.11”S and 50.44°21.16”E), September 17th,
2016.

Diagnosis

Body size 10.5 cm length and 1.5 cm width, cy-
lindrical; body wall thick and hard. Body-color uniformly
black with long, small, and black dorsal papillac densely

anus

A

covered the dorsal surface. Tube feet similar shape and color
with dorsal papillae, also densely covered ventral surface.
Mouth ventral and anus terminal (Figure 3A and 3B).

Remarks

These species is very similar to H. leucospilota.
The differences with H. leucospilota are that these spe-
cies have a thicker body wall, shorter dorsal papillae,
and no tubulous cuvier.

Distribution

These species are widely distributed in tropical
shallow waters Indo-Pacific, including Indonesia (Pur-
cell et al., 2012).

3. Holothuria (Metriatyla) albiventer Semper, 1868

Systematic Account

Phylum : Echinodermata

Class : Holothuroidea

Ordo : Holothuriida

Family : Holothuriidae

Genus : Holothuria

Species : Holothuria albiventer (Semper, 1868)

H. albiventer (Semper, 1868): 248, 277, pl.
30, fig. 14. Holothuria (Metriatyla) albiventer; (Rowe,
1969): 160; (Clark & Rowe, 1971): 176, pl. 28, fig. 2;
(Cherbonnier, 1988): 129, fig. 52A-I; (Samyn, 2003),

B

Figure 3. Morphology of Holothuria (Halodeima) atra Jacger, 1833. A: Dorsal, B: ventral.

Copyright ©2020 Universitas Airlangga
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2003: 222, pl. 2H, fig. 18A-E, 53C; (Purwati & Wirawa-
ti, 2009): 14, fig. 11a-b; (Setyastuti, 2009): 375, fig. 4a-
b, 5a-f.

Material examined

There is 1 specimen, Danar (50.54°16.54”’S and
132.043°45.68”E), September 8th, 2016.
Diagnosis

Body size 10 cm length and 2 cm width, cy-
lindrical and tapering on the anterior and posterior;
body wall thin and paper-like. Dorsal color beige with
white or yellowish small dots scattered on dorsal sur-
face; a few large dark brown spots present vertically on
both sides of the dorsal surface. Ventral color uniform-
ly dark grey with white large conical from the base of
tube feet. Dorsal papillae are white and large with con-
ical on the base, scattered on the dorsal surface. Later-
al papillae with larger conical that look like a wing on
both side of the body. Mouth ventral and anus terminal.

Remarks

These species have a few color variations.
Specimens from West Lombok have distinct large dark
brown spots vertically on both sides of the dorsal surface
(Purwati and Wirawati, 2009). While specimens from
the Moluccas have dark green-brown body color on the
dorsal (Setyastuti, 2009). The specimen from Tual in
this study also have similarity to Moluccas specimens.

Distribution

This species recorded rom Indo-West Pacific,
Including Indonesia (Rowe, 1969).

4. Holothuria (Fistularia) hilla | .esson, 1830

Systematic Account

Phylum : Echinodermata

Class : Holothuroidea
Ordo : Holothuriida
Family : Holothuriidae
Genus : Holothuria

Species : Holothuria (Fistularia) hilla (LLesson, 1830)

H. hilla (Lesson, 1830): 226, pl. 79. Holothuria
(Mertensiothuria) hilla; (Rowe, 1969): 147; (Clark and
Rowe, 1971): 178, pl. 28, fig. 9; (Cherbonnier, 1988):
85, fig. 34A-L; (Massin, 1996b): 30, fig. 20A-G; (Mas-
sin, 1999): 55, fig. 44, 111d; (Samyn & Berghe, 2000),
2000: 28; (Samyn, 2003): 84, fig. 5A-E, 11C, 12F;
(Purwati and Wirawati, 2009): 9, fig. 8a-b; (Setyastuti,
2009): 378, fig. 10a-b, 11a-e; (Purcell et al., 2012): 58.

Material examined

There is specimen, Tamedan (132048°2.23”S
and 5032°22.48”E), September 19th, 2016.

Diagnosis

Body size 20 cm length and 1.5 cm width, cy-
lindrical with anterior narrower; body wall thin and soft.
Body-color uniformly reddish-brown with white coni-
cal on the base of the dorsal papillae, scattered on the
dorsal surface. Ventral with light reddish-brown to yel-
low and also with white conical on the base of the tube
feet, scattered on the ventral surface. Mouth ventral and
anus terminal.

Figure 4. Morphology of Holothuria (Metriatyla) albiventer Semper, 1868. A: Dorsal, B: ventral.

anus
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Figure 5. Morphology of Holothuria (Mertensiothuria) hilla Lesson, 1830. A: Dorsal, B: ventral.

36  Jurnal Ilmiah Perikanan dan Kelautan



JIPK. Volume 12 No 1. April 2020 / Study on Community Structure of Commercial Sea Cucumber in Intertidal Zone,..

Remarks

These species are often found under the rock or coral
debris in the intertidal seagrass bed or sandy flat. Body-color
varied from yellowish-brown, light brown, reddish-brown to
dark brown with white or yellow conical sometimes merge
into line, arranged vertically (Massin, 1999; Purcell et al.,
2012; Purwati and Wirawati, 2009; Setyastuti, 2009).

Distribution

These species are widely distributed in the In-
dian Ocean, western central Pacific, to eastern Central
America (Purcell ef al., 2012).

5. Holothuria scabra Jacger, 1833

Systematic Account

Phylum : Echinodermata

Class : Holothuroidea
Ordo : Holothuriida
Family : Holothuriidae
Genus : Holothuria

Species : Holothuria scabra (Jacger, 1833)

H. (Metriatyla) scabra; (Rowe, 1969): 160, fig.
60; (Clark & Rowe, 1971): 178, pl. 15, fig. 15; (Cher-
bonnier, 1988): 135, fig. 5S5A-0O; (Massin, 1996b): 25,
fig. 16A-F, 17A-D; (Massin, 1999): 30, fig. 22a-1, 23,
110f; (Samyn and Berghe, 2000): 24; (Samyn, 2003),:
223, pl. 3A, fig. 19A-E, 53D; (Purcell ef al., 2012): 80.

Material examined

Intotal4 specimens, Ohoidertom (50.55°22.63”’S
and 132.042°47.99”E) September 7th, 2016; Tamedan

(132.048°2.23”S and 5032°22.48”E), September 19th,
2016; Danar (50.54°16.54”S and 132.043°45.68”E),
September 8th 2016; Difur (132.047°54.07’S and
50.32°43.36”E) September 10th, 2016.
Diagnosis

Body size 12 cm length and 4 cm width, cylin-
drical and stout; body wall thick and hard with a few
horizontal folds. Body-color light greyish-brown to
dark greyish-brown with black stripes arranged hori-
zontally on the dorsal surface. Ventral color is uniform-
ly white to a lighter grey. Dorsal papillaec dark brown,
small and densely scattered on the dorsal surface. Tube
feet white, small and densely scattered on the ventral
surface. Mouth ventral and anus terminal.

Distribution

These species are widely distributed in tropical
Indo-West Pacific, including Indonesia (Massin, 1999).

6. Stichopus chloronotus Brandt, 1835
Systematic Account

Phylum : Echinodermata

Class : Holothuroidea

Ordo : Synallactida

Family : Stichopodidae

Genus : Stichopus

Species : Stichopus (Perideris) chloronotos (Brandt,
1835)

Figure 6. Dorsal side of Holothuria (Metriatyla) scabra Jaeger, 1833. A: Dorsal, B: ventral.

dnus

mouth

A

B

Figure 7. Morphology of Stichopus chloronotus Brandt, 1835. A: Dorsal, B: ventral.

Copyright ©2020 Universitas Airlangga
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S. chloronotus; (Cherbonnier, 1988): 146, fig. 60A-O;
(Massin, 1996b): 34, fig. 23A-L; (Samyn, 2003): 247,
pl. 4A, fig. 35A-F, 55B; (Wirawati et al., 2007): 359, fig.
3A-B, 4A-F; (Purcell et al., 2012): 100.

Material examined

There is 1 specimen, Tamedan (132.048°2.23”’S
and 50.32°22.48”E), September 19th, 2016.
Diagnosis

Body size 13 cm length and 2.5 cm width, trap-
ezoid in cross-section with ventral sole flat; body wall
thick, soft, and delicate. Body-color uniformly black
with orange dorsal papillae, black with white tip tube
feet, and white tentacle. Dorsal papillaec densely scat-
tered with conical on its base; very large conical present
and vertically arranged on both lateral sides, forming
wing-like appearance. Tube feet limited on ambulacral.
Mouth ventral and anus terminal.

Remarks

The dorsal papillae in this specimen arrange
densely not only on the ambulacral area but also on in-
terambulacral. This characteristic is slightly different
from the specimens from another area in Indonesia that
the dorsal papillae arrange densely only on the ambu-
lacral area (Massin, 1996b; Setyastuti, 2013; Wirawati
et al., 2007).

Distribution

These species are widely distributed in the trop-
ical Indo-West Pacific (Massin, 1996b; Purcell et al.,
2012).

7. Stichopus cf. monotuberculatus Quoy and Gaimard,
1833

Systematic Account

Phylum : Echinodermata
Class : Holothuroidea
Ordo : Holothuriida
Family : Holothuriidae
Genus : Holothuria
Species : Holothuria monotuberculata (Quoy and
Gaimard, 1833)

H. monotuberculata (Quoy and Gaimard,
1833): 131, pl. 432 fig. 1. Stichopus monotuberculatus;
(Massin, 1996a): 163, pl. 1C-D, fig. 9-10; (Purcell et al.,
2012): 106. Stichopus cf. monotuberculatus; (Samyn,
2003): 31, pl. 2E.

Material examined

There is 1 specimen, Taar (132.045°54.44”S
and 50.38°40.96”E) September 22nd, 2016.

Diagnosis
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Body size 13 cm length and 2.5 cm width, trap-
ezoid in cross-section; body wall thick, soft, and del-
icate. Body-color brownish-green with irregular light
brown area scattered unevenly on dorsal and surface;
dark green blotches, sometimes combining into line ar-
ranged vertically on each dorsal interambulacral area
and arranged unevenly on the ventral surface. Dorsal
papillae prominent with large conical at the base, tip of
the conical or base of the papillae have a dark green col-
or and scattered densely on dorsal surface; the tip of the
papillae white. Tube feet white, long, and densely ar-
ranged on the ambulacral area. Mouth ventral and anus
terminal.

Remarks

Stichopus monotuberculatus is one of the cryp-
tic species in Stichopus genera. Many of previous stud-
ies determined as different species that have the sim-
ilarity with S. monotuberculatus, such as identified as
Stichopus monotuberculatus of Purcell et al., (2012) not
Quoy and Gaimard (1833) because of the longer dor-
sal papillae; (Samyn and Berghe, 2000) and (Setyastuti,
2013) identified as Stichopus cf. monotuberculatus be-
cause of the differences on the coloration and pattern of
the body wall; (Ong et al., 2016) identified as Stichopus
aff. monotuberculatus because of the red tip of the dor-
sal papillae. This specimen had similar body color and
white color of the tip of the dorsal papillae, but the rest
of the pattern was different from what (Massin, 1996a)
described. This specimen was more similar morpholog-
ically with the description of Stichopus monotubercu-
latus of Purcell ef al., (2012), not Quoy and Gaimard,
(1833), but we did not compare it with the ossicles;
therefore we determined it as Stichopus cf. monotuber-
culatus.

Distribution

Wide distribution through the Indo-Pacific, in-
cluding Indonesia (Massin, 1996a; Purcell ef al., 2012).

8. Stichopus vastus Sluiter, 1887

Systematic Account

Phylum : Echinodermata
Class
Ordo
Family : Stichopodidae

: Holothuroidea
: Synallactida
Genus : Stichopus

Species : Stichopus vastus (Sluiter, 1887)
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Figure 8. Morphology of Stichopus monotuberculatus Quoy & Gaimard, 1833. A: Dorsal, B: ventral.
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Figure 9. Morphology of Stichopus vastus Sluiter, 1887. A: Dorsal, B: ventral

S. vastus (Sluiter, 1887): 198, pl.2 figs 46-48;
(Massin, 1999): 71, fig. 57a-1, 58a-m, 60a-d, 61, 112d-e;
(Wirawati et al., 2007): 367, 11A-B, 12A-J; (Purcell et
al.,2012): 114.

Material examined

There are 2 specimens, Taar (132.045°54.44”S
and 50.38°40.96”E), September 22nd, 2016; Tamedan
(132.048°2.23”S and 50.32°22.48”E), September 19th,
2016.

Diagnosis

Body size 30 cm length and 7 cm width, quad-
rangular in cross-section with ventral sole flat; body
wall thick, soft, and delicate. Body-color light brown
with numerous dark brown stripes arranged densely on
the dorsal and conical surface. Ventral color uniform-
ly reddish-brown. Dorsal papillae cream-colored with
large and small conical. Large conical densely arrange
on the ambulacral area vertically, small conical scat-
tered on the dorsal surface. Tube feet dark brown and
arranged in the ambulacral area. Mouth ventral and anus
terminal.

Remarks

The dark lines pattern varied among the species,
some more intense than the other (Massin et a/., 2002).
This species found in the intertidal area, especially sea-
grass beds and sandy, coral rubble substrates (Purcell ez
al., 2012; Setyastuti et al., 2018; Wirawati et al., 2007).

Copyright ©2020 Universitas Airlangga

Distribution

Indonesia, Philippines, Papua New Guinea, Pa-
lau Islands, Yap (Federated States of Micronesia), and
northeastern Australia (Purcell ez a/., 2012).

3.2 Density

Holothuria atra in Ibra (0.50781 ind/m?) had
the highest density among other species followed by H.
scabra in Ohoidertom (0.19058 ind/m?) and Stichopus
vastus in Taar (0.00981 ind/m?) (Figures 10 and 11). AH.
atra in Ibra was found gathering in large numbers at
the same location with an average weight of 88.95 g,
this location was closer to the mainland and covered by
mangrove plants (difficult to access). This location was
thought to be a rearing site of H. atra; this was confirmed
by the finding of only one type species with almost rel-
atively uniform size. Also, (Mercier et a/., 1999) in his
research stated that there was a relationship between sea
cucumber H. scabra that are found in a group with the
reproduction cycle of sea cucumbers. That location was
protected by mangroves, the condition of sandy sub-
strate and coral fragments provide sufficient food for H.
atra. Although the area was not too large, this location
was quite protected even from predators or humans for
breeding grounds. As stated by Elfidasari er al., 2012,
the gathering of certain sea cucumbers in their habitat
could be influenced by food sources at these locations.
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Sea cucumber density at Ohoidertom was quite high,
and only one type of sea cucumber was found, namely
H. scabra. This location was generally sandy and dense
with seagrass species Thalassia hemprichii (Table 1). In
the natural habitat, H. scabra tends to prefer this type
of location characteristic (Mercier et al., 2000; Tuwo
et al., 2012). The relatively high density of H. scabra
in this location might be caused by village regulation
that banned fishing (including sea cucumber) for more
than two years (personal communication). This prohi-
bition made sea cucumbers only exploited minimally
by the local community so that they could develop and
grow densely in this area. As information, in the con-
text of managing and exploit marine biota, the people
of Southeast Moluccas have already practiced the local
prohibition system in a traditional sasi manner. Sasi is
an local indigenous tradition for the management and
conservation efforts of fisheries resources in the Moluc-
cas (Novaczek et al., 2001; Persada et al., 2018). Sasi,
which considers the sustainability of the environment,
has a positive impact on the ecosystem’s health that is
being maintained.

The lowest sea cucumber density was in Di-
fur with 0.0005 ind/m?, where H. scabra was more
dominant than other species (Figure 10). Sandy sub-
strate, overgrown with seagrasses, and also mac-
ro algae indicate that this site was very attractive for
sea cucumber habitat. Besides that, this location is in
the bay where the waters are quite calm and protect-
ed. Based on information from the local communi-
ty, Difur and Tamedan were locations where many
sea cucumbers could be found, especially the species
with high economic value, H. scabra. It matched the
data obtained that H. scabra was found more in Di-
fur, compared to other species. However, it was still
relatively low compared to H. scabra in Ohoidertom.

Table 1. Substrate and vegetation in sites

Difur and Tamedan locations were very open for fisher-
men to catch and harvest sea cucumbers with economic
value; there were no restrictions or formal local rules
which caused the low density of sea cucumbers. Per-
sonal communication with the local community (Difur)
revealed that the number of sea cucumbers found was
likely to be higher if the sampling was held at night
(Personal communication; (Wisesa ef a/., 2018). It was
stated by (Tanduyan ef a/., 2013) that H. scabra had a
frequency found twice as much at night compared to
daytime.

In general, the density of sea cucumber found in
some of these observations sites was 0.00003 - 0.5078
ind/m?. Tt was lower than reported by (Ardiannanto ef al.,
2014) 0.0800-1.0733 ind/m?, and in Nyaregilaguraman-
gofa [sland, North Moluccas with density of 0.01-0.009
ind/m? (Husain e al., 2017), also in Tual and South-
east Moluccas with 0.12-1.74 ind/m? (Yusron, 2001),
and North Moluccas Kakara Village 0.1-0.226 ind/m?
(Gasango et al., 2013). Exploitation rate is considered
to be the reason for the low density of sea cucumber in
this study. Harvesting without ecological balance con-
sideration led to a declining sea cucumber population
in Indonesia (Aziz, 1997). On the other hand, the trade
data (Fish Quarantine and Inspection Agency, a repre-
sentative for Tual) showed that dry weight sea cucumber
trade increased from 29,191 kg (in 2013) to 33,379 kg in
2016. However, in this time-specific value data of sea cu-
cumber exploitation is still lack. H. atra was species that
are generally most easily found and had a higher density
compared to other types, both in the present and previ-
ous research. The high adaptability in their habitat, abil-
ity to reproduce asexually (through fission in stressful
circumstances), suitable environment and low economic
value may be allowing this species more abundant than

Habitat
Locations
Substrate Seagrass Macro algae
Ohoidertom Sandy Dominated by Thalassia hemprichii -
Danar Muddy Sand Dominated by Thalassia hemprichii
Ibra Dead coral - Dominated by Halimeda sp.
Taar Sandy, Dead coral ~ Dominated by Enhalus acroides Dominated Padina australis
Difur Sandy Cymodocea rotundata and Thalassia  Padina australis
hemprichii
Tamedan Sandy Dominated by Thalassia hemprichii ~ Dominated by Padina australis
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others. Local communities tended to exploit high-val-
uesea cucumber species than others. Furthermore, it
might be associated with an ability to adapt to various
habitat from intertidal to a subtidal area or called as
a habitat generalist species (Sanvicente ef a/., 2017).

S. vastus from Taar was a species of sea cu-
cumber to be the largest 746.02 g (£ 270 mm) com-
pared to other species (Figure 11). In previous re-
search in Karimun Jawa (Sulardiono et al., 2012),
the biggest S. vastus found was 300 mm; the size
of this species can reach 400 mm (Massin ef al.,
2002), followed by S. cf. monotuberculatus 426.00 g.
S. vastus found in Taar was five times larger in size
compared to those found in Tamedan (141g). Taar was a
bay that is quite closed or protected from outside waters.
This location was suspected to be a spawning ground
for them, especially when it was discovered in Septem-
ber, with averages on mature size. This is supported by
(Sulardiono, 2011) who stated that the mature size of
S. Vastus is 269-286 mm and September was consid-
ered as the month with most frequent gonadal maturity.
With this alleged spawning ground location, local gov-
ernment is encouraged to do further study as a basis for
the sea cucumber management in Taar. It is known that
S. vastus has a high economic value for the local com-
munity (Setyastuti & Purwati, 2015; Sulardiono et al.,
2012). As information, Taar was also a watershed area
that was imposed “sasi” by residents. At least sasi had

a positive impact on ecosystems rehabilitation and con-
servation because it allowed sea cucumbers and natural
biota to develop naturally with little interference from
exploitation activities. On the other hand H. scabra size
was not significantly different from each location, rang-
ing between 58.50g (£ 100 mm) (Danar) to 72.37g (+
120 mm) (Ohoidertom).

3.3 Diversity Index and Dominancy Index

The diversity index (Shannon Index, H’, Figure
12) of sea cucumber in Southeast Moluccas and Tual
was relatively low (Nirwana ez a/., 2016), which ranged
from 0 in Ohoidertom as well is in Ibra, and up to 0.86
in Danar, compared to other locations such as Kei Be-
sar, Southeast Moluccas (2.2-2.5) (Yusron and Widian-
wari, 2004), Panjang Island, Jepara 0.64-0.68 (Satria
et al., 2014); Kakelo Tobelo Beach 1.95 (Gasango et
al., 2013); Odong Siau Beach Tagulandang Biaro 1,718
(Lagio er al., 2014); and Sawapudo Konawe waters
2.77-2.96 (Nirwana et al., 2016). Low diversity index
might be caused by several factors, including the exis-
tence of essential ecosystems such as mangrove, sea-
grass beds, and coral reefs as their habitat, the number of
individual species found, certain abundant species, and
homogeneity of the substrate (Supono and Arbi, 2010;
Yusron, 2016). Low diversity could also be influenced
by periodic or seasonal disturbance by humans or nature
(Gasango et al., 2013). It was well known that sea cu-
cumbers are commodities that have high economic val-
ue in Southeast Moluccas and Tual, so that exploitation
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activities by the local community were one of the fac-
tors affecting species diversity at this location. . In gen-
eral, inhabitants usually harvested valuable species for
their benefit for instan, H. scabra and S. hermani, etc.

The number of species found at each loca-
tion was four species. It was the most species found,
while the least found was at Ibra as well as Ohoidertom
which only one species, with H’ value was 0. The ob-
servation sites at Ohoidertom and in Ibra show that the
microhabitats formed were very by following the spe-
cies found. For example, H. scabra was mostly found
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location

in Ohoidertom, and H. atra was mostly found in Ibra,
compared to other locations. The values of diversity
index in the two locations were inversely proportional
to the high dominance by the species of sea cucumber
found (Figures 12 and 13). The dominance index value
of the two locations was 1. On average, the dominance
index value of all of these research sites was 0.8017,
categorized as high (Oktamalia ef al., 2016), wherein
some locations there was dominance by certain types.

This dominance could be caused by several
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Table 2. Water quality parameter of stations

Salinity (ppt) Temperature (°C)  pH

Total Dissolve Solid (ppm)

30.2 8.45 26.5
29.01 8.22 254
31.32 7.9 25.1
30.6 8.15 21.6
323 8.8 22.5
32.2 8.26 24.9

Locations Dissolved Oxygen (ppm)
Ohoidertom NA 30.5
Danar NA 33.5
Ibra 6.64 332
Taar 7.33 28
Difur NA 29.4
Tamedan 7.61 32.9
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Figure 15. Margalef index of sea cucumber in each
location

factors including habitat suitability, food availability,
competitors, and predators, as well as anthropogenic
activities as mentioned earlier that these locations were
rarely accessed by the community because of the pro-
hibition by local culture, or sasi. Specifically, for Ibra,
this location was very protected by vegetation sur-
roundings (mangrove) and relatively difficult to access.

3.4 Evenness Index and Species Richness Index

The evenness index in Danar and Difur was
quite high, i.e. 0.79 and 0.81, respectively (Figure 14).
While the lowest was 0 for Ohoidertom and Ibra. Based
on the value of the closeness, the data showed that the
sea cucumber community in Danar and Difur waters was
categorized as stable, while others were categorized as
depressed (Ardiannanto ez al., 2014). As a comparison,
the evenness index in Kei Besar, Southeast Moluccas
was high (0.9-0.96) (Yusron and Widianwari, 2004); Ny-
alegilaguramangofa Island, North Moluccas was 0.834
(Husain et al., 2017), in North Sulawesi Vice District
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level 0.665 (Gustiani et al., 2018) and Kakara North
Moluccas 0.939 (Gasango ef al., 2013). The data in
Figure 14 showed that if there were dominance by cer-
tain species at an observation location, it would have
an impact on the low Evenness Index (Figure 14), as
happened in Ohoidertom, Ibra, and Taar. Then the Mar-
galef Index (Figure 15) at each station had different, the
lowest is obtained at Ohoidertom and Ibra, which is 0,
and the Margalef Index in Danar and Tamedan were
1.51 and 1.70, respectively. The richness of community
types could be influenced by several interrelated fac-
tors, one of which is water quality, both chemical and
physical (Yusron, 2013). In general, it could be said
that the Margalef Index of species diversity at the ob-
servation locations was relatively low. It meant study
areas had a low abundance of sea cucumber species.

Observed water quality data (Table 2) showed
that environmental conditions were still normal, suiting
the living needs of marine biota (KMNLH, 2004). There
was a significant difference in salinity in Taar compare
to other locations (28 ppt). In a certain month, this loca-
tion had a fairly low salinity of around 28 ppt according
to the results of (Jasmadi, 2016). Also, the water flow
sources from the mainland to the observation sites also
played an important role in decreasing the water salt
content. The shape of the bay, which was more like a
lake and a narrowing bay door, allows for freshwater to
be accommodated long enough in low tide conditions.
In accordance with this present study suggested that
management strategy needs to be taken, one of them is
by using local wisdom approach to maintain the stabili-
ty of sea cucumber community structure.

4. Conclusion

In this study, eight species of sea cucumber
were found which were of high and low economic low.
From all of the samples found, four species where of the
genus Holothuria, three were of genus Stichopus, and
the rest were of genus Bohadschia. In general, the diver-
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sity index was relatively low. The evenness index was
also low, which indicates the community was depressed,
there certain spesies dominate in most locations, and the
Margalef Index was low. The community structure of
sea cucumber in the Tual and Southeast Moluccas in
observed sites was in a quite depressing condition so
management strategy needs to be taken, one of them is
by using a local knowledge approach to maintain the
stability of sea cucumber community structure.
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