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PREFACE

Sea cucumbers (Holothurians) are a group of marine invertebrates that are harvested worldwide
in tropical and subtropical countries. Over the past decades, a significant increase in the demand
for sea cucumber has led to an explosion in exploitation often resulting in population declines in
many producing nations. Because of the importance of sea cucumbers as a source of livelihood for
many artisanal fishers from developing countries and as a globally traded product, much interest
has been generated for information on their biology, ecology and fisheries management.

Although management agencies and fishing communities have recognized that sea cucumber
fisheries are in trouble worldwide, attempts at management have been largely unsuccessful due to
several factors including: 1) the vulnerability of sea cucumbers to harvesting, 2) the artisanal nature
of the fishery that prevents fisher communities from using alternative coping mechanisms and 3)
the institutional and socio-economic barriers to management.

Sea cucumber production has been declining in nations of the Western Indian Ocean in the last ten
years. The reasons for the decline include: 1) a lack of ecological information for understanding
species life histories, 2) a lack of understanding of the socio-economic realities of the fishery and 3)
inadequate monitoring and enforcement of fishery regulations.

The Western Indian Ocean Marine Science Association (WIOMSA) as part of its aim to serve
the information needs of resource managers and communities for the sustainable management of
marine resources in the WIO, approved a ‘Regional Sea Cucumber Project’ in 2006. This review
was prepared as the baseline study of the project and aims to provide a comprehensive synthesis of
the current state of knowledge on sea cucumbers in the WIO. The information used in the review
comes from many sources including journal articles, theses and dissertations, and reports on all
aspects of sea cucumbers in the region. Although the report focuses on the five countries (Kenya,
La Reunion, Madagascar, Seychelles, Tanzania) that are involved in the project, a brief description
of the status of sea cucumbers in other countries of the WIQ is also included.

It is hoped that this review contributes scientific information that will support management
efforts of sea cucumbers in the WIO and also serve as a useful reference for scientists and students
interested in echinoderms in general and sea cucumbers in particular.




CHAPTER 1

INTRODUCTION

Chantal Conand
Laboratoire Ecologie Marine, Université de La Réunion
E-mail : conand@univ-reunion.fr

General Introduction

Sea cucumbers (holothurians) are a poorly understood coastal resource, despite their long history
of exploitation for consumption by oriental populations (Conand 1990, 2004a; Lovatelli et al. 2004;
Bruckner 2006). The most valuable sea cucumber product is the dried body wall that is marketed
as beche-de-mer (trepang or hai-som). Whilst the high demand for sea cucumbers has resulted in
overexploitation in the main producing nations, there remains a lucrative market for the product
worldwide, leading to expansion into new fishing grounds. Interest for sea cucumber fisheries has
increased recently because the fishery hasfeaturesincluding; the sedentary behavior of seacucumbers,
the high value of the product, the low cost of processing and the huge international market, that
enable the development of artisanal and community based fisheries. These charactereistics also
make sea cucumbers very vulnerable to overexploitation and unfortunately, this has occured in
many producing nations (Lovatelli et al. 2004 ; Bruckner 2006).

Interest in sea cucumber fisheries management first developed in the tropical Pacific, through the
Secretariat of the Pacific Community (SPC), with the production of several publications including
the Beche-de-mer Information Bulletin (BDM) (SPC 1990 to 2007) and a handbook for sea cucumbers
(Anonymous 1994). The BDM Bulletin continues to publish contributions on various subjects on sea
cucumbers every six months. More recently, several developments have also occurred at the global
level including; a meeting organized by the Food and Agricultural Organisation (FAO) in China
(ASCAM 2003) on the fisheries, management and aquaculture of sea cucumbers (Lovatelli et al.
2004), and a Convention on International Trade in Endangered species (CITES) meeting in Malaysia
(Conand 2004b ; Bruckner 2006 ). Both these meetings were crucial in highlighting the conservation
and management challenges of the global sea cucumber fishery. In addition, information on sea
cucumber aquaculture is becoming increasingly more available with the publication of numerous
scientific papers and the production of a manual on the culture of the high-value sea cucumber
Holothuria scabra (Aguda 2006). Recently, an international meeting has been suggested by FAO
in collaboration with the Darwin Initiative in the Galapagos to produce Technical guidelines for
sustainable management of sea cucumber fisheries. Taxonomists from several countries have
also formed the Aspidochirote Working Group (AWG), to exchange ideas, organize programmes
and tackle the numerous problems that still exist on the taxonomy of sea cucumbers, through the
Partnerships for Enhancing Expertise in Taxonomy (PEET) (http://www.uog.edu/marinelab/
peetcukes/Zindex.html). This increase in attention on sea cucumbers may result in more effective
management and conservation of sea cucumber fisheries.

The sea cucumber fisheries of the Western Indian Ocean and the
MASMA Programme

Coastal fisheries provide an important source of food and income for communities in the Western
Indian Ocean (WI10O) (McClanahan and Pet-Soede 2000; Cesar et al. 2002). However, the increasing
need for finfish and other marine products is leading to overexploitation and habitat degradation
hences losses of biodiversity and ecosystem services (McClanahan and Sheppard 2000; de la Torre-




Castro and Rénnback 2004 more references). Partly due to the opening up of international trade
to China and to the decline in the finfish fisheries in the inshore waters of the WIO, interest has
developed in alternative and valuable fisheries, such as sea cucumbers, in order to divert fishing
pressure away from traditional fisheries and to improve incomes of coastal communities.
Currently, sea cucumber fisheries in the WIO are artisanal (Figure 1.1) and are characterised by
poorly informed management despite their long history in the region as evidenced by narratives of
complex trade routes to China (Gilbert 2004). Except for a general review of the management systems
in three countries of the WIO (Marshall et al. 2001), no regional level analysis has been undertaken.
Renewed interest in this fishery as well as the development of aquaculture has resulted in several
studies on the biology and ecology of sea cucumbers (Rasolofonirina and Conand 1998; Muthiga
and Ndirangu 2000; Conand 2001, 2004a, 2006a, 2006b; Rasolofonirina et al. 2004; Aumeeruddy and
Skewes 2005; Aumeeruddy et al. 2005; Conand et al. 2005 ; Samyn et al. 2005; Muthiga 2006).

The problems associated with the sea cucumber fishery has generated an urgent need for knowledge
onthebiological aspects of the resource as well asimpacts on the livelihoods of coastal communities by
several fisheries agencies in the region. To this end, a regional interdisciplinary research project was
proposed in 2006 and received funding from the Western Indian Ocean Marine Science Association
(WIOMSA\) through the marine science for management (MASMA) program (see Conand et al. 2006
for details).

Figure 1.1. Sea cucumbre processing in Madagascar (a) and Tanzania (b)
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a) Multispecies exploitation of sea cucumbers b) Drying and packing sea cucumbers in
in SW Madagascar (Photo: Conand) Tanzania (Photo: Mmbaga)

Scientists from five countries, Kenya, La Reunion, Madagascar, Seychelles and Tanzaniaare currently
collaborating in the regional project. The Project was initiated at a start-up workshop in Mombasa
in 2006, where the concept of a regional review was discussed as well as common methodologies
for the project (Muthiga and Conand 2006). The socio-economic aspects of the Project were further
defined during a workshop in Dar-es-Salaam (de La Torre-Castro et al. 2007). This review provides
asummary of the current status of knowledge on sea cucumbers in the five countries and is intended
to serve as a preliminary tool with a view to contributing knowledge on sea cucumbers in the region.
It is hoped that the review will guide and facilitate identification of research and management
actions since the sustainability of this highly valuable resource ultimately depends on how well this
resource is managed.

Knowledge on the biology and ecology of sea cucumbers in the
Western Indian Ocean

Some studies on sea cucumbers have been conducted in several countries in the WIO but there has
been limited analysis of information relevant for fisheries management in individual countries and




no regional level analysis. Previous studies have included some taxonomic work indicating a rich
and diverse population of holothurians ; Cherbonnier (1988) for Madagascar, Humphreys (1981)
for Kenya, Clark and Rowe (1971) for the Indo-Pacific distribution. More recent taxonomic studies
include Richmond (1997), Conand (1999), Massin et al. (1999), Samyn and Berghe (2000), Samyn et
al. (2001), Conand and Mangion (2002), Conand (2003), Rowe and Richmond (2004), Samyn (2004),
Samyn et al. (2005), Conand et al. (2005), Pouget (2005) and Samyn et al. (2006). In the Seychelles, an
FAO funded project focused on resource assessment and distribution of sea cucumbers (Aumeeruddy
and Skewes 2005; Aumeeruddy et al. 2005).

The biology of some commecial species has been studied to some limited extent in Kenya (Muthiga
and Ndirangu 2000; Muthiga 2006), Madagascar (Rasolofonirina 2005 ; Rasolofonirina et al. 2004,
2005), La Reunion (Conand 1996, 2003, 2004c ; Conand et al. 1997; 2002; Conand and Mangion 2002;
Mangion et al. 2004: Uthicke and Conand 2005b) and Tanzania (Kithakeni and Ndaro 2002). In
addition, Hamel et al. (2001) provide a synthesis of the biology of Holothuria scabra (sandfish), the
most important commercial species in the region. Some limited information is also available on other
species of commercial value including H. nobilis, H. fuscogilva and species of Actinopyga, Stichopus and
Thelenota (Conand 1990, 1999; Muthiga and Ndirangu 2000). Given that the WIO region has more than
100 species of sea cucumbers (Clark and Rowe 1971) and at least 20 species are of commercial value,
it is apparent, that more information is needed, especially knowledge on reproduction, recruitment,
growth and mortality that are crucial for fisheries management, as recommended by FAO (Lovatelli
etal. 2004) and CITES (Conand 2006b ; Bruckner 2006).

Information onthe ecology of the main commercial species isalso important for fisheries management,
yet very little ecological work has been carried out in the region. For example the importance of
different ecosystems (coral reefs, sea grasses, mud flats) for different stages during the life history
of commercial species and how changes in these ecosystems affect sea cucumber populations is not
clear. Information on the habitats of juveniles that is necessary for understanding recruitment is also
lacking (Shiell 2004). Factors that control population densities including predation and causes of sea
cucumber mortality are difficult issues which have also received very little attention.

Unfortunately despite the potential importance of sea cucumbers to the livelihoods of coastal
communities, few studies have taken the socio-economic aspects of the fishery into account. This is
especially important because the characteristics of the fishery seem to vary from country to country
and with different world zones (Conand 2006a). In addition, the conservation implications (Bruckner
2006) and the impact of Marine Protected Areas have also not been addressed. De la Torre-Castro et
al. (2007) present a conceptual model of sea cucumber resource dynamics. The model encompasses
multiple scales and considers the main structures of the sea cucumber fishery in terms of ecosystems
used as fishing and collection grounds, resource users and other actors involved in the fishery, e.g.
the fishers themselves, the middlemen and the importers, the links between actors, villages and
countries and the associated management initiatives at different scales. This framework seems
promising when analyzing the sea cucumber fishery from a holistic perspective considering both
social and ecological interactions. The results generated from this conceptual model should provide
knowledge and management advice for the sustainability of the fisheries in the WIO and should be
easily adaptable for other developing nations.

Knowledge on the management of sea cucumbers in the Western
Indian Ocean

There have been some basic analysis of the sea cucumber fisheries (Figure 1.1) and management
systems in some countries of the region (Horsfall 1998; Muthiga and Ndirangu 2000; Marshall et al.
2001; Rasolofonirinaetal. 2004; Mbaga and Mgaya 2004; Aumeeruddy and Skewes 2005, Uthicke and
Conand 2005a) indicating rapidly developing and unregulated fisheries with some showing signs
of over-exploitation. Catches have been declining over the last 10 years, and fishers are reported




to be catching smaller and reproductively immature individuals in some countries (Muthiga and
Ndirangu 2000). Conand (2001) has also modeled five levels of the sea cucumber fishery-system
that should provide a framework for the analysis of the fisheries management programs of WIO
countries.

It is difficult to make a thorough assessment of the fisheries of the WIO at the present time however,
because of inconsistencies and poor collection and storage of catch statistics in most countries.
Nonetheless, the annual production trends of beche-de-mer of countries in the WIO are available
from the FAO fishery statistics (FAO 2004). Conand (2006b) compiled these for the decades (1994-
2003; Table 1.1), for area 51 which encompasses the WIO, and FAO area 57 the Eastern Indian Ocean
(EIO) as well as the world total (excluding Japan and Korea PR that report fresh captures rather than
the dried product; see Conand 2001). Although there are some problems with the FAO statistics
partly due to the failure of countries to report accurately and consistently to FAO, some general
observations can be made from this data. The sea cucumber production trends indicate that: (1)
the decadal mean tonnage in the WIO accounts for about a third of the worlds total, showing the
importance of this production to the global trade despite under-reporting; (2) the annual production
varied widely in each country and has generally been declining; (3) the highest producing nations,
Madagascar and Tanzania show boom and burst features with high production in the mid-to late
80s and dramatic declines of more than > 100% by 1998 (Madagascar) and 1999 (Tanzania); (4)
within the WIO, the countries with a mean production over 100t, ranked by decreasing decadal
mean tonnages are Madagascar, Tanzania and the Maldives; (5) several countries that are reported
to produce beche-de-mer such as Seychelles are not currently reporting to FAO making regional
comparisons tenuous.

There is a growing recognition within the fisheries authorities of the WIO that sea cucumber
fisheries although valuable, are poorly managed hence several regulatory and policy interventions
have recently been initiatied in Kenya (Muthiga and Ndirangu 2000; Beadle 2005), Madagascar
(Rasolofonirina et al. 2004) and Tanzania. Only Seychelles has carried out a comprehensive survey
and stakeholder analysis leading to regulation of Total Allowable Catch quotas for sea cucumbers
(Aumeeruddy and Skewes 2005).

Table 1.1. Annual beche-de-mer production (tonnes) in the Indian Ocean, for the last decade. Data
from FAO (2004)

(data

from FAO
Table 1.1: Sea cucumber production by countries and fishing areas in tonnes and % 2004 B76)
Country 1994 1995 1996 1997 | 1998 1999 2000 2001 2002 2003 2004 m(1ly) |[% m/WT
Egypt - - - - - - 20 139 2310 527 15 602,2 4,0
Madagascar 5400 5400 5400 5400 | 1446 1500 1500 1500 500 500 500 2640,5 17,5
Maldives 66 94 145 318 85 54 205 226 191 239 182 164,1 1,1
Tanzania 1591 1460 1644 1527 | 1800 189  |372 340 65 75 10 824,8 0,2
Kenya 41 55 15 41 38 15 30 13 68 27 28 33,7 0,2
Yemen 102 - - - - 1 - - 14 10 380 1014 0,7
Mozambique 0 6 54 7 2 8 12 11 10 4 1 10,5 0,1
*area 51 7200,0 7015,0 7258,0 7293,0| 3371,0 | 1767,0 [2139,0 | 2229,0 | 3158,0| 1382,0 1116,0 |4377.2 29,1
Indonesia 548 227 269 338 630 689 903 697 649 870 360 561,8 37
Sri Lanka 92 100 150 272 203 170 145 90 150 170 280 165,6 11
Malaysia - - - - - - - 4 E - - - -
*area 57 640,0 327,0 419,0 610,0 | 833,0 |859,0 |1048,0 | 787,0 799,0 | 1040,0 640,0 7275 48
World total 16246 15556 17590 15295 | 13613 | 12596 (16020 | 11964 | 15243 | 18578 13017 15065,3 100
*area 51 and 57: mean for 11 Y, by areaand country




Conclusion

Sea cucumbers are a group of marine invertebrates that are fished and traded in many countries
of the WIO (Conand xx). Culture of some species has also recently commenced in Madagascar
(Rasolofonirina et al. 2004). Over the last decade, production trends have been decreasing with
the highest decreases registered by the largest producers (Conand 2006b). Because of the high
value of sea cucumbers, their potential as an alternative resource and as a globally important
traded commodity, much interest in improving the fisheries management of this resource has been
generated in the WIO region. WIOMSA (through the MASMA program), as a part of its mandate
to build management capacity and hence contribute to the sustainability of marine resources has
provided funds to carryout a regional study in five countries in the region (Conand et al. 2006). This
is the first review of the current knowledge on sea cucumbers, their biology, ecology and fisheries
management in Kenya, La-Reunion, Madagascar, Seychelles and Tanzania conducted under this
project. Information on sea cucumbers is drawn from more than 140 publications and reports starting
with a general overview (Chapter 1) and then country comparisons (Chapter 2 — 6). It is hoped
that this report will serve as a useful source of information and references to fisheries managers,
researchers, students and stakeholders interested in sea cucumber management and research.
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Introduction

Like many coastal fisheries along the Kenyan coast, the sea cucumber fishery is primarily artisanal
and contributes to the livelihoods of fisher households (Muthiga and Ndirangu 2000; Marshall et
al. 2001; Beadle 2005). Although the fishery has been in existence since the early 1900s (KNA Coast
1917-1925a) and there is no tradition of consuming sea cucumbers in Kenya, many species have local
names, indicating the cultural identification of this fishery by the local communities. Sea cucumbers
are currently collected either as by-catch by spear fishermen and other gleaners or by fishers that
target only sea cucumbers using snorkel and mask or SCUBA equipment. The gear and boats are
usually provided by dealers who purchase the processed product, while collectors at the landing
beaches carry out the processing and drying. The local level dealers in turn sell their products to a
few exporters based in the coastal capital of Mombasa who than export to Hong Kong.

Information on the trade and fishing of sea cucumbers is poorly documented and primarily consists
of records from the National Archives, the Fisheries department, and recent assessments and studies
by Muthiga and Ndirangu (2000), Marshall et al. (2001) and Beadle (2005). The start of the sea
cucumber trade is thought to coincide with the influx of Asian nationals in the 1900s. For example,
by 1918 there were fisheries concessions in Malindi, Mombasa and Kipini in northern Kenya (KNA
Coast 1917-1925a). Concessions were granted for three to five years at a time and Chinese fishers and
dealers dominated the trade. The death of a concessionaire meant his license ended but his family
members and other interested parties could take up the concession. The fishery was considered
so lucrative that Concessionaires fiercely protected their turf and poaching of others concessions
‘nearly led to bloodshed’ in the Wasini area in 1921 (KNA Coast 1917-1925b). Today harvesting
is primarily done by a small number of fishers concentrated in a few villages in Lamu (northern
Kenya) and Kwale (southern Kenya) districts. Forty species of sea cucumbers have been reported
along the Kenyan coast and of these 17 species are currently harvested.

Despite the long history of the sea cucumber fishery in Kenya, the fishery has continued to
evolve without much intervention from the management authority. Early records of management
interventions include the removal of royalties in 1959 supposedly to encourage unrestricted
collection to revitalize the trade (KNA Coast CA/21/29). The development of this fishery is further
complicated by the lack of knowledge of stock size and the biology and ecology of target species
or the impact of the fishery on local livelihoods and the Kenyan fisheries sector as a whole. Unlike
marine finfish, there have been no large-scale assessments of the stocks of sea cucumbers along the
Kenyan coast, although a few limited studies have been carried out on the taxonomy, biology and
some aspects of the fishery (Muthiga and Ndirangu 2000; Samyn and Van den Berghe 2000; Marshall
etal. 2001; Samyn 2003; Beadle 2005). These studies have raised concerns about the viability of this
fishery especially as trade records indicate a rapid growth of the fishery from the 1960s to 1990s,
but a sustained decline over the last ten years. It is unclear as to the cause of this decline and the
lack of historical information makes it difficult to discern whether the peaks and troughs are due to
stock depletions, gear improvements, global markets or other socio-economic factors impacting the
coastal communities.




Overfishing of sea cucumbers is a management concern worldwide; because the fishery is highly
valuable, there is increasing worldwide demand, and, the fishery is characterized by serial local
depletions and migrations to new fishing areas (Conand 1990; Conand and Byrne 1993; Lovatelli
et al. 2004). The sustainability of the fisheries future is further jeopardized by the slow recovery
of sea cucumber populations (Uthicke 2004). Appropriate management measures are urgently
needed to manage and restore sea cucumber stocks in Kenya, hence the involvement in the Western
Indian Ocean Marine Science Association’s (WIOMSA) Regional Sea Cucumber, Marine Science for
Management (MASMA\) project (Conand et al. 2006).

State of the resource

The distribution and abundance of holothurians is poorly studied along the Kenyan coast although a
few surveys have reported the presence of species from Kiunga in the north (Oburaetal. 1998; Samyn
and Van den Berghe 2000; Samyn 2003) to Shimoni in the south (Anon 1994; Muthiga and Ndirangu
2000; Samyn 2003). Clark and Rowe (1971), the most comprehensive taxonomic monographs of
echinoderms in the Indo-West Pacific, reported 67 species of holothurians for the western Indian
ocean, 53 for east Africa and Madagascar, however, the number of species recorded in individual
countries is not reported in this monograph.

At least two locations have been surveyed in detail, the Watamu Marine Park, Mida creek and
adjacent areas, during the Bangor-Watamu expedition (Humphreys 1981) where 22 holothurian
species were reported, and the Kiunga marine reserve where 23 species were reported (Samyn and
Vanden Berghe 2000). A widespread survey that was carried along the Kenyan coast at 27 sites, from
Mambrui in the north to Shimoni in the south (Muthiga and Ndirangu 2000), reported a total of 27
species including a new species Holothuria arenacava that was subsequently described by Samyn
et al. (2001). The most detailed taxonomic publication of the holothurians of Kenya is currently
Samyn (2003) and it includes the survey of the Kiunga marine reserve (Samyn and Van den Berghe
2000) as well as collections at nine other locations along the Kenyan coast. These combined surveys
increase the total number of holothurians reported in Kenya to 10 genera and 44 species (Table 2.1).
Bohadschia cousteaui, B. similis, Holothuria (Metriatyla) albiventer, H. timana, H. erinacea, Opheodesoma
grisea and O. mauritiae are new records for Kenya (Samyn and Van den Berghe 2000; Samyn 2003)
while Bohadschia atra (Massin et al. 1999) and H. arenacava are new species. Samyn (2000) also
reported that H. parva, H. pyxis and Actinopyga plebeja have been recorded by other authors as
occuring in Kenyan waters.

The inclusion of B. koellikeri in the species list presented by Humphreys (1981) is queried by Samyn
and Van den Berghe (2000) because the description of the specimen indicates that this sample was
probably B. subrubra, however, Samyn (2003) was not able to verify the description since the voucher
specimen could not be found at any of the museums where Humphreys deposited samples. In
addition, Humphreys (1981) reported a sample of Opheodesma sp. collected from Ras Ngomeni and
noted that it was probably O. spectabilis. If his identification is correct, this is a range extension
from the western Pacific for this species, however again the voucher specimen could not be found
(Samyn 2003). A re-examination of the voucher specimen for Labidodemas semperianum indicated
that the sample was L. pertinax (Massin et al. 2004). In addition, Bohadschia subrubra (Figure 2.1) that
is common in shallow reefs in Kenya, was recently redescribed by Massin et al. (1999).




Table 2.1. Holothurian species reported along the Kenyan coast by the main taxonomic surveys
(Humphreys 1981; Muthiga and Ndirangu 2000; Samyn and Berghe 2000; Samyn 2003) arranged in
systematic order. Humphreys (1981) was restricted to Watamu marine park and Mida creek, Samyn
and Van den Berghe (2000) surveyed the Kiunga marine reserve. Muthiga and Ndirangu (2000)
surveyed 27 sites between Mambrui and Shimoni, while Samyn (2003) combined the Kiunga survey
and nine additional sites along the Kenyan coast.

Humphreys 1981 Muthiga & Samyn & Samyn 2000 | Samyn 2003
Ndirangu 2000 | Van den Berghe
SYSTEMATICS 2000
Sclerodactylidae
Afrocucumis Africana N N
Holothuriidae

Actinopyga echinites (Jaeger 1833) N N

Actinopyga lecanora (Jaeger 1833)
Actinopyga mauritiana (Quoy & Gaimard 1833) N
Actinopyga miliaris (Quoy & Gaimard 1833) v
Actinopyga plebeja (Selenka 1867)
Actinopyga sp 1 v
Bohadschia atra Massin et al. 1999 N N
Bohadschia cousteaui Cherbonnier 1954
Bohadschia koellikeri 2 V
Bohadschia marmorata (Jaeger 1833) N \ V
Bohadschia similis (Semper 1868)
Bohadschia subrubra (Quoy & Gaimard 1833) N
Bohadschia vitiensis N
Labidodemas pertinax (Ludwig 1875) N
Labidodemas semperianum 3 (Selenka 1867) N
Holothuria (Acanthotrapeza) pyxis Selenka 1867
Holothuria (Cystipus) rigida (Selenka 1867)
Holothuria (Halodeima) atra Jaeger 1833 N
Holothuria (Halodeima) edulis Lesson 1830
Holothuria (Lessonothuria) pardalis Selenka 1867 N
Holothuria (Metriatyla) albiventer
Holothuria (Metriatyla) scabra Jaeger 1833 N
Holothuria (Metriatyla) timana
Holothuria (Mertensiothuria) arenacava *
Holothuria (Mertensiothuria) fuscocinerea Jaeger *
1833

Holothuria (Mertensiothuria) hilla Lesson 1830
Holothuria (Mertensiothuria) leucospilota Brandt
1835

Holothuria (Mertensiothuria) pervicax Selenka 1867
Holothuria (Microthele) fuscopunctata Jaeger 1833 N

Holothuria (Microthele) nobilis (Selenka 1867) N N x/
Holothuria (Microthele) nobilis (sensu fuscogilva) B

Holothuria (Platyperona) difficilis Semper 1868 N vV
Holothuria (Selenkothuria) erinacea

Holothuria (Selenkothuria) parva Lampert 1885
Holothuria (Semperothuria) cinerascens (Brandt N
1835)
Holothuria (Stauropora) fuscoscinarea (Jaeger 1833) N
Holothuria (Stauropora) pervicax N R
Holothuria (Theelothuria) turriscelsa Cherbonnier
1980

Holothuria (Thymiosycia) arenicola Semper 1868
Holothuria (Thymiosycia) impatiens (F