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Field inventory and population assessment of sea cucumbers

from Vanuatu

Frédéric Ducarme," Pascal Dumas” and Rocky Kaku?

Abstract

This contribution describes the results of a sea cucumber (Holothuroidea) survey that was conducted in Vanuatu (South
Pacific) from 2019 to 2020. A field species inventory was undertaken around Efate Island during this period, of which out-
comes are then compared with the results from the 2019-2020 sea cucumber monitoring surveys, implemented by the Vanu-

atu Fisheries Department under the current Vanuatu National Sea Cucumber Fishery Management Plan. The main result of

this survey is the correct health of sea cucumber populations, both abundant and diverse, including threatened species. These

results bring the total number of sea cucumbers in Vanuatu to 36, including 20 species of commercial interest and S species of

conservation interest observed throughout the course of the study.
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Introduction

Vanuatu is an island country in the southwest Pacific Ocean,
and part of the region known as Melanesia. It is located
between New Caledonia to the southwest, Fiji to the east,
and Solomon Islands to the north. It is one of the young-
est countries in the world, gaining independence in1980,
but also among the poorest in terms of market economy,
and among the least known to science. Coastal fisheries,
including for marine invertebrates, is widespread but mostly
targeted at local consumption, hence making an important
contribution to food security (Raubani 2007). Small-scale,
commercial fishing targets a small variety of higher-value
species, including trochus topshell (Rochia nilotica), lobsters
(Panulirus spp.) and coconut crab (Birgus latro). While not
consumed locally, sea cucumbers are also a major source of
income for coastal communities. Vanuatu is known for hav-
ing its official language, Bislama, based on a European word
designating sea cucumbers (beche-de-mer), suggesting an
ancient tradition of fishing and trade (Pakoa et al. 2014).
Documented at least since the 19 century, this activity has
progressively evolved from unregulated, artisanal harvesting,
eventually tempered with several temporal or local bans and
regulations (Kinch et al. 2008), to community-based fisher-
ies management (Léopold et al. 2013b) and, more recently,
towards a national fishery regulated under a fully integrated
management strategy (Kaku et al. 2020).

The marine fauna of Vanuatu remains poorly known,

the main recent scientific expedition being the MNHN
(Muséum national d’Histoire naturelle) expedition to
Espiritu Santo Island in 2006 (Bouchet et al. 2008), which
did not include a dedicated study of echinoderms (Bouchet
etal. 2011). However, the isolation and geological par-
ticularities of the country may entail a diverse and original
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fauna, potentially divergent from better-known neighbour-
ing countries such as New Caledonia (Cherbonnier 1980;
Conand 1989; Améziane 2007). This ecological originality
especially comes from the lack of “classical” coral lagoons
around most of the islands, due to the rapid uplift of the
New Hebrides tectonic plate (Taylor et al. 2005).

The present study describes the result of a pilot sea cucum-
ber survey that was conducted on the shores, reefs and
shallow (< 40 m) bottoms of Efate Island (including its
surrounding islets) during one year, from August 2019 to
August 2020. The results are discussed in light of the coun-
trywide sea cucumber population monitoring carried out
over the same period by the Vanuatu Fisheries Department.

Methodology

A survey of the distribution and diversity of holothurians
was carried out at more than 20 sites around Efate Island
and its islets (Fig. 1). These sites included mangrove forests
(Erakor Channel and “lagoons”), sand beds (Erakor Chan-
nel, Havannah Harbour, Port Villa seafront), muddy bot-
toms (Havannah Harbour, Mele Bay, Port Villa seafront),
seagrass beds (Erakor Channel and “lagoons”) and coral
reefs (most other sites).

Sites were investigated using scuba or snorkel, depending

on depth, down to 40 m. Most sites were surveyed several
times during the year, at different hours of the day and night
and across different seasons, in order to avoid sampling

bias. More than 50 surveys were conducted, including more
than10-night surveys and more than 20 dives deeper than
20 m, all longer than one hour. All surveys were carried out
by examining the benthos using the “roving diver technique”
(RDT) as described in Schmitt and Sullivan (1996) and

Bourjon et al. (2018), searching under crevices and rocks,
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Figure 1. Location of main sampling stations (red stars) around Efate Island. Source: Wiki Commons

and identifying and photographing all sea
cucumbers encountered. No specimens were

sampled for this pilot study.

During this period (2019-2020), manage-
ment surveys were implemented under the
Vanuatu National Sea Cucumber Fishery
Management Plan across six provinces of
Vanuatu, recording specific abundances of
commercial species. Target islands included
Efate, Gaua, Santo, Maewo, Malekula,
Maskelynes, Epi, Emau, Erromango and
Tanna, along with associated islets (Fig. 2).
All surveys were carried out by the Vanuatu
Fisheries Department using a transect
method, where all specimens observed
within a geolocalised area, 100 mx2 m
corridor, were identified to species level and
measured (body length and width). The
number of transects ranged from 46 to 292
per site, depending on the depth and habitat
of the sample station. Data were collected
by walking, snorkelling or scuba diving. All
surveys were limited to daytime.

Figure 2. Species distribution patterns across
the Vanuatu archipelago. Relative abundances of
commercial holothurian species observed across
13 survey sites during the 2019-2020 surveys.
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Results 24 Holothuriida (all belonging to the family Holothurii-
dae). It is worth noting that the species previously identi-
Holothurian divers ity fied as Actinopyga mauritiana (an Indian Ocean endemic)
appears to be its Pacific sister-species Actinopyga varians.
In total, 36 species of sea cucumbers were encountered dur- Five species could not be identified beyond the genus level
ing the scientific survey (Table 1), including 3 Apodida, 8 from the 77 situ observations, and are left as “sp.” or “cf.”
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Synallactida (all belonging to the family Stichopodidae), and

Table 1. List of holothurians recorded during the Efate scientific surveys. Species are listed with relative abundances per benthos type
(from 0 to 3 stars) along with commercial value and comments.

Order Family Species Nl:gg:g::/ Mud Sand Coral Comments COT;‘:;daI
Actinopyga lecanora * Nocturnal **
Actinopyga miliaris * IUCN VU **
Actinopyga varians * **
Bohadschia argus * Fx *rx abﬁﬂr?;; nt **
Bohadschia koellikeri @
Bohadschia marmorata Frx * *
Bohadschia vitiensis * ** *
Holothuria atra * * * *
Holothuria cinerascens * *
Holothuria coluber * * * *
= § Holothuria difficilis **
E E Holothuria edulis K <
o 5 Holothuria . .
9 ° fuscopunctata
Holothuria hilla * *
Holothuria impatiens * *
Holothuria leucospilota *rx *
Holothuria lineata *
Holothuria pardalis * *
Holothuria scabra ** * IUCN EN b
Holothuria whitmaei * IUCN EN Fx
Holothuria cf. verrucosa *
Holothuria sp. *
Labidodemas rugosum *
Pearsonothuria graeffei ** *
Stichopus chloronotus ** Fx
Stichopus herrmanni ** * IUCN VU i
o Stichopus horrens * Nocturnal **
© © g
§ é ﬁlg:gglfeiiulatus . pestue -
g _g Stichopus . Deeper "
A = pseudohorrens (>30m)
Stichopus vastus * * *
Thelenota ananas * * IUCN EN FrE
Thelenota anax * * *
Chiridotidae Chiridota sp. &
é Opheodesoma sp. 1 *
§- Synaptidae  Opheodesoma sp. 2 *
Synapta maculata *




In contrast, lower diversity was consistently recorded dur-
ing the management surveys, with an average of 10 species
observed per site out of 20 sites (ranging from 3 to 19

species per site, eventually including non-identified speci-

mens) (Table 2).

Table 2. Occurrence of commercial holothurians across the Vanuatu archipelago. Reports of presence (+) or absence (-) of sea cucumber
species recorded during the 2019-2020 management sea cucumber surveys.

Actinopyga lecanora = = = =
Actinopyga miliaris - - - -
Actinopyga varians

Bohadschia argus

Bohadschia marmorata - - - -
Bohadschia vitiensis + - -
Holothuria atra + + +
Holothuria coluber - - - -
Holothuria edulis - - -
Holothuria fuscopunctata
Holothuria scabra - - - -
Holothuria whitmaei + - +
Holothuria fuscogilva - + -
Holothuria lessoni - - - -
Pearsonothuria graeffei - - -
Stichopus chloronotus + +

Stichopus herrmanni + -

Stichopus horrens - - - -
Thelenota ananas + + +
Thelenota anax - - -

Non-identified species + + +

+ +

- + - + - + -
+ + + o+

+ + + -

. + . . . B
+ + + + + + o+
. + . _ . . _
+ - + + - - + -
+ + + + + +

+ . _ B . _

. + . . _
+ + + - -
. + _ . . _
+ + + + + + -

+ + + + + + - -

Species in bold are high-value commercial species, and most are on the [UCN Red List.

Holothurian abundance

Five species accounted for 90% of abundances: Holothuria
atva, Actinopyga varians, Stichopus chloronotus, Bohadschia
argus and Thelenota ananas. Relative abundances high-
lighted contrasted patterns of species assemblages among
islands, with some similarities, particularly across central
sites 7-10 (south Malekula, north Epi, north and west
Efate) and southern sites 11, 12 and 13 (Erromango and
Tanna). Monitoring surveys highlighted the presence of
potentially dense but highly localised populations of both
high- and medium-value commercial species, including S.
chloronotus (19.8% of total abundance), 4. varians (22.4%),
B. argus (8.4%) and T. ananas (4.4%). Overall, high- and
medium-value species, respectively, accounted for 28.6% and
31.5% of total abundance.

Discussion

A first inventory of sea cucumbers from
Vanuatu

The results show a diverse and seemingly healthy popula-
tion of sea cucumbers, including some rare or endangered
species. The taxonomic composition is typical of western
Pacific Island countries (Clark and Rowe 1971; Kinch et
al. 2008), and most species are also encountered in New
Caledonia (Améziane 2007), apart from Actinopyga var-
ians (identified as A. mauritiana in the source), Bohadschia
koellikeri, Holothuria lineata, H. whitmaei (still merged in A.
nobilis in the source), Labidodemas rugosum, Stichopus her-
rmanni (identified as S. variegatus in the source), S. cf. mono-
tuberculatus, and S. vastus. Holothuria lessoni, recorded only
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outside of Efate, is also absent from Améziane’s study (2007),
but this species was described after this paper went out, and
is often confused with H. scabra. This accounts for 38 shal-
low sea cucumber species recorded in Vanuatu, compared to
67 in New Caledonia (Conand 1989; Améziane 2007). Five
species are reported on the International Union for Conser-
vation of Nature “Red List” (Conand et al. 2014), including
three species considered as endangered and two as vulnerable.

This result is consistent with other reports from neighbour-
ing countries such as Fiji (with 27 known species according to
Pakoa et al. 2013), even if most of the literature concentrates
only on commercial species (such as Kinch et al. 2008).

Sea cucumber resources

Vanuatu has been a member of the Convention on Interna-
tional Trade in Endangered Species of Wild Fauna and Flora
(CITES) since 1989, applying international regulations on
the trade of wild animals. The commercial fishery of sea
cucumbers had been poorly regulated since independence
(1980) and relied mostly on community-based fisheries
management (Léopold et al. 2013b) until a global mora-
torium was put in place from 2008 to 2013. A major shift
occurred in 2014, when scientific collaboration between
Vanuatu and regional stakeholders led by IRD (French
National Research Institute for Sustainable Development)
led to a more comprehensive management framework
(Léopold et al. 2013a and b). Based on an adaptive quota-
based, co-management system, this approach was progres-
sively updated and finally enforced under the 2019-2024
Vanuatu National Sea Cucumber Fishery Management Plan,
with a first opening season starting in 2019 under strict con-
trol of the Vanuatu Fisheries Department (Kaku et al. 2020).

Among all the species recorded during this study, 7 are of
high commercial value (Purcell et al. 2012; Di Simone et
al. 2022), 7 are of medium value and 14 are of low value,
although commercial values vary considerably with time

and location (Conand 2018). The 10 remaining species

are not subject to trade (too small, too rare, too difficult to
reach or part of non-edible groups such as Apodida). At the
country scale, abundance surprisingly did not correlate with
commercial value: 60% of individuals recorded during the
national management surveys belonged to species with high
or medium market value. While the most expensive species
such as “teatfishes” (Holothuria whitmaei and H. fuscogilva)
and “sandfish” H. scabra remain rare (< 1.5% of total abun-
dances), these still exhibited some localised dense popula-
tions (perhaps thanks to closure policies), and populations
of other valuable species (e.g. Stichopus chloronotus, Thele-
nota ananas, Bobadscia argus, Holothuria atra, Actinopyga
varians, 5-35% of total abundances) were eventually found
with significant abundances in a number of sites across the

archipelago.

These results are truly an encouraging sign in terms of
biodiversity and harvest potential, especially in the current
context of generalized overfishing of sea cucumbers. This
suggests that the current commercial fishing pressure in
Vanuatu may be (relatively) low compared to other countries
such as the Maldives (Ducarme 2016) or, to a lesser extent,
Fiji (Pakoa et al. 2013), and/or that the current updated
management framework is working, despite sporadic reports
of illegal poaching in Vanuatu (Fig. 3). This contrasts with
reports from Kinch et al. (2008), who state that holothurian
populations in Vanuatu back then as “depleted around the
most populated arcas” and then “barely recovered” five years
later (Léopold et al. 2013a), suggesting positive effects from
latter conservation policies. Whether or not this is sufficient
to avoid the classical boom-and-bust cycle and ensure a
sustainable exploitation of the resource on the longer term
remains uncertain. This is particularly true given 1) the
small-scale fragmentation of species distribution, which
makes them particularly vulnerable to overharvest; and

2) the adverse effects of an ever-increasing demand for sea
cucumber products from the Asian market, including rising
fishing pressure and poaching in rural areas.

Figure 3. Scizure at the Port Vila airport of sea cucumbers illegally harvested during
the fisheries moratorium, and bound for Asia. © IRD - P. Dumas



Sea cucumber aquaculture in Vanuatu

A small artisanal aquaculture of Holothuria scabra exists in
Vanuatu (along with at least one hatchery), but little official
information is available regarding it so far. Hatchlings are
also imported from Australia by some Australian-based
private companies (Kinch et al. 2008).

The government has made it a priority for the fisheries
department to develop sea cucumber aquaculture in the
future, in order to make it a valuable export product to Asia,
which could provide to be an interesting economical sector
for Vanuatu (Hamel et al. 2022).

Conclusion

Marine resources in Vanuatu appear to be in a reasonably
good state at least with regards to sea cucumbers and despite
growing demand and pressure. Although it is difficult to

tell whether: 1) this is an effect good local enforcement and
compliance of regulations; 2) to the still low and artisanal
fishing pressure; or 3) other unsuspected drivers. The cur-
rent state of this fishery seems currently sustainable under
proper management rules, and compatible with the preser-
vation of a healthy reef environment, which is paramount
for such an isolated and vulnerable nation.
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