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Editorial

It is a great pleasure to present this 21t issue of the Beche-de-Mer
Information Bulletin.

First, I would like to draw your attention to the proceedings and
recommendations from the workshop “Advances in Sea
Cucumber Aquaculture and Management”, which are now avail-
able (contact: Lovatelli@fao.org or order from Steven Simpson
Books, Melton Street, GB - Melton Constable NR24 2DB, England:
http:/ /www.stevensimpsonbooks.com).

In this issue, several original contributions focus on sea cucum-
ber fisheries.

The commercial use of Thelenota rubralineata in the Solomon
Islands, a relatively rare species, is presented by Kinch and
shows that fishermen exploit other species when traditional ones
are overfished (p. 3).

After six years of uninterrupted legal commercial exploitation,
the Galapagos sea cucumber (Isostichopus fuscus) fishery, which is
well documented and monitored, is showing signs of severe de-
pletion. This example, presented by Toral-Granda, demonstrates
that overexploitation is now a theme of interest (p. 5).

A new questionnaire dealing with overexploitation and manage-
ment, following a brief synthesis on overexploitation, is pro-
posed, to Beche-de-Mer readers by Uthicke and Conand with the
hopes of stimulating local contributions on the subject (p. 9).

Madagascar’s sea cucumber fishery is now studied from differ-
ent points of view (see also the Abstracts section). McVean et al.
document the traditional sea cucumber fisheries in southwest
Madagascar using a 2002 case study of two villages (p. 15).
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The holothurian fishery in the Seychelles has experienced rapid
development during the past seven to eight years. Riaz and
Skewes present a resource assessment currently underway,
which will examine the holothurian population. The assess-
ment will be used in the preparation of a management plan for
the fishery (p. 19).

In her second contribution to this bulletin, Pouget presents the
distribution and abundance of the main sea cucumber species in
Mayotte, South West Indian Ocean (p. 22).

Answers to the different questionnaires — on natural spawning,
asexual reproduction and juveniles — show that these themes are
relevant and useful to the community. Thanks to the contributors.

Because of the relative scarcity of knowledge obtained through di-
rect observations of juveniles in the wild, Shiell submitted a ques-
tionnaire in issue #19 of this bulletin. He summarizes here some
information from DB James (p. 26). It is hoped that responses to the
questionnaire will continue, and will be of use in helping to better
understand this critical life stage of sea cucumbers.

Desurmont, a regular contributor to the “Observations of Natural
Spawning” section, reports on the observation of a mass-spawn-
ing event involving — in the same area and at the same time —
numerous specimens of Bohadschia vitiensis and an isolated spec-
imen of Holothuria scabra versicolor (p. 28).

Giraspy and Ivy write about Australia’s first commercial sea cu-
cumber culture hatchery, which officially started operations in
May 2003 and is now fully operational (p. 29).

Friedman describes a visit he made to the sea cucumber hatchery
in Tarawa, Kiribati. Despite the interruption of overseas funding
for the project in 2001, the local team continued their work and
obtained several successful spawnings of white teatfish
(Holothuria fuscogilva) (p. 32).

Previous issues of this bulletin, in English and French, are avail-
able on the web at: http:/ /www.spc.int/coastfish/News/BDM /
bdm.htm

The Swedish Museum of Natural History is currently remod-
elling its website, which involves temporary changes in the URL.
The new address of the Echinoderm Portal is: http://
www2.nrm.se/ev/echinoderms/echinoportal.html.en

Chantal Conand

PIMRIS is a joint project of five international organi-
sations concerned with fisheries and marine re-
source development in the Pacific Islands region.
The project is executed by the Secretariat of the
Pacific Community (SPC), the South Pacific Forum
Fisheries Agency (FFA), the University of the South
Pacific (USP), the South Pacific Applied Geoscience
Commission (SOPAC), and the South Pacific
Regional Environment Programme (SPREP). This
bulletin is produced by SPC as part of its commit-
ment to PIMRIS. The aim of PIMRIS is to improve

the availability of information on marine resources
to users in the region, so as to support their ratio-
nal development and management. PIMRIS activi-
ties include: the active collection, cataloguing and
archiving of technical documents, especially ephe-
mera (“grey literature”); evaluation, repackaging
and dissemination of information; provision of lit-
erature searches, question-and-answer services and
bibliographic support; and assistance with the de-
velopment of in-country reference collections and
databases on marine resources.

PIMRIS

Pacific Islands Marine Resources
Information System
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The commercial use of Thelenota rubralineata in the Solomon Islands

Thelenota rubralineata was first described in the late
1980s (Massin and Lane 1991). It is considered to be
rare and sightings of it are generally of single indi-
viduals. T. rubralineata has a current described
range over much of the “coral triangle”, and ex-
tends into the Pacific. In Southeast Asia it has been
sighted in Indonesia, the Philippines, East Malaysia
and islands of the South China Sea (Jeng 1998; Lane
1999). From the Pacific region, it has been reported
in New Caledonia, Guam, the Solomon Islands and
possibly Fiji, with most accounts coming from
Papua New Guinea (PNG) (see Lane 1999; Gosliner
et al. 1996; Skewes et al. 2002). To date, there have
been no reports of T. rubralineata in the

Indian Ocean.

Lane (1999) notes that the historical
absence of T. rubralineata in the beche-
de-mer trade may be due to the fact
that this species has very low popula-
tion densities. In Sulawesi, Indonesia,
T. rubralineata was recorded by Lane
(1999) to have an average density of
one animal per 220 m? over an area of
3750 m? Massin and Lane (1991)
recorded the sighting of only one
T. rubralineata during 1200 dives at
Laing Island in PNG. During the 2001
Milne Bay stock assessment con-
ducted by the Commonwealth Science
and Industry Research Organisation
(CSIRO), the PNG National Fisheries
Authority and Conservation Inter-
national (see Kinch 2002), only four
specimens of T. rubralineata were
recorded during 1126 dives, covering
a surveyed area of 256,000 km?
(Skewes et al. 2002a). Even though it
has been recorded on the south coast
of PNG it has not yet been recorded in
any surveys by CSIRO in the Torres
Strait in northern Australia (Skewes et
al. 2002b).

Jeff Kinch!

The current status of sea cucumber stocks in the
Solomon Islands is poorly known, but the beche-de-
mer fishery as a whole is declining (Kinch 2004).
The Nature Conservancy has recently conducted a
rapid ecological assessment (REA) of the Solomon
Islands as part of its wider marine eco-regional con-
servation assessment for the Bismarck-Solomon
Seas Eco-region (Hunnam et al. 2001). Although the
REA is a biodiversity taxonomic survey and does
not entail rigorous stock abundance work, the re-
sults from this survey may add to the distributional
knowledge of T. rubralineata and other sea cucum-
ber species in this part of the Pacific.

Figure |. Live specimens of Thelenota rubralinatea
Photos: CSIRO, 2001

1. Jeff Kinch, Coastal Fisheries Advisor, Motupore Island Research Centre, University of Papua New Guinea, PO Box 320, University
134, NCD, Papua New Guinea. Tel: +675 852 1995; Fax: +675 852 1861; Email: jpk rcfdp@datec.net.pg or jpkinch@yahoo.com.au
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T. rubralineata is an exploited and targeted commer-
cial beche-de-mer species in the Solomon Islands
and is traded under the name lemonfish and is cur-
rently purchased by traders in the islands and in
Honiara, the capital, for 25 Solomon Island dollars
(USD 3.60) per kg (Kinch 2004). Unfortunately, it is
not possible to quantify at present the scale of the
fishery for T. rubralineata in the Solomon Islands be-
cause beche-de-mer purchasing and export figures
are lumped together and not by individual species,
and this makes it difficult to provide opinions on in-
dividual species status. The Licensing Branch of the
Division of Fisheries and Marine Resources
(DFMR) is slowly addressing this issue by deter-
mining the species names that companies use.
DFMR also wishes to implement more in-depth ex-
port return sheets, which detail individual species.
The return of these sheets yearly is a prerequisite
for re-issuance of an export license. Once this is set
in place, some assessment of the exploitation of
T. rubralineata will be possible.

. >

Figure 2. Processed Thelenota rubralinatea
Photo: M. Bae, 2004

There have been recent moves to list some threat-
ened sea cucumber species on either Appendices II
or III of CITES (Anon. 2002). These moves culmi-
nated in a gathering of sea cucumber specialists in
March 2004 at the CITES Technical Workshop on
the Conservation of Sea Cucumbers in the families
Holothuriidae and Stichopodidae, which was held
in Kuala Lumpur, Malaysia. The focus of this meet-
ing was to discuss the issues and to garner an as-
sessment of the impacts or benefits of listing sea cu-
cumbers with CITES. It may be possible that
T. rubralineata could be considered for listing due to
its rarity and low population densities, which un-
fortunately also makes it extremely vulnerable to
overexploitation. Given the low monetary value of
T. rubralineata in the Solomon Islands, DFMR
should at least, consider banning the collection and
harvest of this rare species.
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Requiem for the Galapagos sea cucumber fishery?

After six years of uninterrupted legal commercial
exploitation, the Galdpagos sea cucumber
(Isostichopus fuscus) fishery is showing signs of se-
vere depletion. The fishery began in the Galapagos
Islands in 1991 after the commercial extinction of
this species in mainland Ecuador (Camhi 1995),
and rapidly became the most profitable fishing ac-
tivity in the islands (Murillo et al. 2004).

Since 1998, the Galapagos Marine Reserve (GMR)
has been managed under a participatory and adap-
tive management scheme. The Participatory
Management Board (PMB), locally known as
“Junta” (Toral-Granda and Martinez 2004;
Altamirano et al. 2004), includes the five members
of the management board, who are directly in-
volved in activities within the GMR: fishing, nature
guides, tourism (Galdpagos Tourism Chamber —
CAPTURGAL), science/conservation (Charles
Darwin Foundation — CDF), and the Galapagos
National Park Service (GNPS) as the administrator
of the GMR. In the PMB, decisions are consensus-
based and later analysed by the Interinstitutional
Management Authority (IMA). The IMA comprises
different stakeholders at the national government
level: Ministry of Environment (Chair), Ministry of
Defense, Ministry of Tourism, Ministry of
Fisheries, CEDENMA (Ecuadorian Committee for
the Protection of the Environment), as well as some
local users: Galapagos Chamber of Tourism, fish-

M.Veronica Toral-Granda'

ing sector, and GNPS (Secretary). The CDF acts as
the scientific advisor for the IMA, and is primarily
responsible for advising managers of the fishery on
the state of the sea cucumber population in the
GMR. In the IMA, all decisions are made by voting,
and later put into effect by the GNPS (for further
detail, see Altamirano et al. 2004, Toral-Granda and
Martinez 2004).

The first legal fishery in 1994 took between 3 and 6
million sea cucumbers (De Miras et al. 1996), and
then an illegal fishery persisted until the reopening
of a legal fishery in 1999 (Piu 1998, 2000; Martinez
1999), when all stakeholders became involved in
the process of scientific data collection, analysis
and dissemination of stock assessment findings.
The total number of sea cucumbers captured was
4.4 million in 1999, 4.9 million in 2000, 2.7 million
in 2001, 8.3 million in 2002 and 5.0 million in 2003
(Murillo et al. 2004). Overall, more than 25.3 mil-
lion sea cucumbers (over 6800 tonnes live weight)
have been extracted legally from the GMR since
1999 (Murillo et al. 2004).

Every year, before and after each fishing season
since 1999, teams of managers, scientists, nature
guides and fishers have surveyed sea cucumber
populations at sites off six islands where legal fish-
ing occurs (Fig. 1) (Toral-Granda and Martinez
2004). For these trips, monitoring sites were chosen
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jointly amongst the participative team, and in-
cluded extractive and non-extractive areas of the
provisional zoning scheme. All data gathered dur-
ing the trip is distributed to all stakeholders straight
after the trip. Furthermore, the data is analysed
jointly amongst all the sectors and later on delivery
to the PMB, who evaluates the information given
and decides on a total allowable catch (TAC) or, to
close down islands that show signs of depletion or
have significant numbers of juveniles. This decision
is later evaluated by the IMA, which decides on the
final regulations for the fishery.

The last population survey November 2004) re-
vealed an alarming continuing decline. Population
densities of I. fuscus declined to a historical mini-
mum, although populations were “presumably ro-
bust” after a five-year fishing ban that ended in
1999 (Fig. 2). The densities of legal size individuals
(z 20 cm TL) were the lowest ever registered
(Fig. 3). The 20002001 recruitment pulse is now al-
most fished out, with no new recruitment pulse ev-
ident, either in the western islands (Hearn et al.

submitted) or elsewhere. A joint CDF/GNPS fish-
eries research program has gathered valuable in-
formation, all indicating a highly depleted state of
the resource (Murillo et al. 2004; Shepherd et al.
2004). Average catch per unit of effort (CPUE) has
decreased over time from 37 kg diver! day™ in 1999
to 22 kg diver! day?! in 2003 (Murillo et al. 2004)
(Table 1). Areas that were previously important
fishing sites (i.e. sites that yielded high catches) are
now seldom visited due to the low numbers of sea
cucumbers there. But, the average CPUE is main-
tained by the exploitation of new fishing sites
where more individuals can be found. Hence
CPUE is now exhibiting hyperstability in the face
of declining populations and changing behaviour
of divers, who now concentrate their searches in
the few places where sea cucumbers remain. In this
situation, CPUE has little value as an indicator of
abundance, and can be quite misleading, as often
noted for benthic sedentary or strongly aggregat-
ing stocks (Orensanz et al. 1998). Additionally, the
mean size of individuals harvested has decreased
from 25.2 cm total length in 1999 to 20.9 cm in 2003
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Figure 2. Mean values (+ SE) of population density of I. fuscus before and
after the fishing seasons. Information was collected in participatory surveys
between 1999 and 2004.
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Figure 3. Population density of individuals > 20 cm and < 20 cm total length
of I. fuscus throughout the participatory surveys between 1999 and 2004.
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Table I.

Catch per unit of effort (kg diver! day?) of I. fuscus in the

last five fishing seasons, 1999-2003 (adapted from: Murillo

et al. 2004).

1999 2000 2001

2002 2003

Western Isabela
Fernandina

Espafola

Floreana

North and East Isabela
South Isabela

San Cristébal

Santa Cruz

Average

33 32 38 41 26

54 ° 44 39 26
46 21 ° 29 °
- 20 32 16 °

- 34 20 29 23
32 21 22 36 17
26 19 15 ° 15
29 24 21 ° 27
37 24 27 32 22

- no data available; ¢ no-fishing zone

(Murillo et al. 2004), showing a possible growth
overexploitation. Yet despite the scientific findings
and warnings, the fishery has been opened each
year, in large part for political reasons and due to
socioeconomic pressures.

The 2004 season was due to open on 31 May 2004
for 60 days, subject to the following regulations: a
TAC of 4 million individuals, minimum landing
size of 20 cm (total length), landing exclusively in
fresh state, and fishing permitted only in Espafiola,
Floreana, Western Isabela, Santa Cruz, and San
Cristébal (Fig. 1). Fernandina and the Bolivar
Channel (Fig. 1) were to remain closed due to their
high importance as nursery grounds and the fact
that most of the individuals present were below
minimum landing size. However, the artisanal
fishing sector presented a lawsuit against the
agreed regulations; and after many incidents, in-
cluding rioting and the invasion and occupation of
the Galdpagos National Park Service offices, the
fishing season was postponed until 12 August. In
addition, the regulations of this season were modi-
fied: Fernandina Island was to remain open instead
of Floreana, and sea cucumbers were allowed to be
landed in brine, with a minimum size of 7 cm. The
2004 fishing season closed on 10 October. Results
show that the TAC was not met, as only 2.9 million
individuals were caught during this fishing season.

Although data from the 2004 fishing season have
yet to be analysed, preliminary observations and
results show that CPUE is lower than in previous
years. CPUE may have been influenced by the
oceanographic conditions prevailing during the
2004 season, and by the fact that the lobster fishing
season was opened on 1 September, hence possibly
splitting the fishing effort. In other fishing seasons,
most of the catches have originated from the west-

ern macrozones (Murillo et al. 2004) but in 2004,
the fishing effort was concentrated in these zones
during the first month only. Many fishers preferred
to make daily fishing trips to nearby sites, rather
than investing in long trips to the west, where not
many sea cucumbers are left. Eighteen decompres-
sion illnesses were registered during this season,
with one fatality. This number is likely to be un-
derestimated as many sea cucumber fishers per-
formed “domestic” decompression dives at nearby
sites without medical supervision. Upon recogni-
tion of decompression sickness symptoms, the fish-
ers decided on the depth and period underwater to
eliminate the symptoms. In most cases, these fish-
ers continued fishing immediately after their de-
compression dives.

The market price for I. fuscus in the Galapagos has
fluctuated during the season. At the beginning, an
average of USD 30.25 were paid per kg of sea cu-
cumber in brine, while at the end of the 2004 fish-
ing season, a kg of sea cucumber in brine fetched
USD 33.9 In the 2003 season, the average price paid
was USD 22.8 per kg of sea cucumber in brine
(Murillo et al. 2004), indicating a market trend to
higher prices as the supply diminishes.

CDF'’s efforts to persuade users and managers of
the precarious state of I. fuscus populations in the
Galapagos Islands have largely gone unheeded to
date. Despite much progress in co-management, it
is clear that more community and educational
work must be done if this species is not to continue
declining to commercial extinction. Moreover, ad-
ditional research is required on many aspects of the
sea cucumber’s biology and ecology, which can
only be achieved through increased capacity build-
ing and funding. CDF’s efforts to conserve biodi-
versity within the Galapagos Islands and the GMR
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are presently at risk due to funding constraints.
Also, increased global awareness is probably nec-
essary before managers of the I. fuscus fishery are
convinced to conform to a comprehensive manage-
ment plan that gives priority to the conservation of
the resource according to the best scientific evi-
dence available.
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Local examples of beche-de-mer overfishing:
An initial summary and request for information

Introduction

It is generally agreed that holothurians are now
overfished in many areas of the Indo-Pacific. This
conclusion has generally been drawn from export
statistics, movements on the import market, and
case studies (Conand 1989, 1990, 1998, 2001, 2004).

In examining the literature, we noticed that there is a
dearth of data and observations from single regions.
These data could be crucial for future improved
management and we aim to initiate a database on
both positive developments (e.g. sustainable fishing
in local areas or observed recovery of stock), which
seem rare or poorly documented, and negative ex-
amples (overfishing, absence of recovery).

Because of their slow rates of movement and easy
access to fishermen, most holothurians are vulner-
able to overfishing. Several characteristics of
holothurians make them a particularly vulnerable
species. Some of these characteristics are currently
only inferred, however initial biological data on at
least some species suggest that these are quite long
lived and have naturally low recruitment rates (e.g.
black teatfish — Uthicke et al. 2004).

Reduced breeding and/or recruitment success oc-
curs when population density is reduced below a
critical level. Because holothurians are broadcast
spawners, they rely on the proximity of other ani-
mals for successful fertilisation. Simply stated,
male and female beche-de-mer must be close
enough to each other to enable eggs and sperm to
meet in the water column. When population den-
sity is too low, individuals may be too far apart for
this to occur in sufficient numbers.

Unless it can be shown that animals occur at densi-
ties higher than those required for a 100 per cent
fertilisation rate of each oocyte produced, reduc-
tion of densities through fishing will also reduce
the number of larvae produced. A disproportional
reduction in breeding success caused by reduced
population densities has been dubbed the Allee ef-
fect. The effect of this is likely to be larger than that
through direct take; for example, if densities are re-
duced by 50 per cent it can be expected that re-
cruitment is reduced by more then 50 per cent.

Sven Uthicke' and Chantal Conand?

Overexploitation is a concept in fishery science that
is still debated. The application to the sea cucum-
ber fisheries needs to be based on local data, which
must be detailed enough and take into account sev-
eral parameters. Basically, overexploitation can be
of either a biological or economic origin and has
therefore different characteristics. (Conand 1990)
Examples are:

1) biological overexploitation: sandfish Holothuria
scabra and H. scabra versicolor and teatfish H. no-
bilis H. whitmaei and H. fuscogilva (Uthicke and
Benzie 2000)

2) economical overexploitation: when the invest-
ment costs increase without increase of captures
or with increased dive-accidents.

Surprisingly, it is not just data on overfishing that
are missing, but also data on potential recovery of
stocks after the fishery has been closed or is no
longer economical. To our knowledge, the only
studies that survey stock recovery after overfishing
are Lincoln-Smith et al. (2000) in the Solomon
Islands, Skewes et al. (2000) on sandfish recovery
in the Torres Strait, and Uthicke et al. (2004) on
black teatfish on the Great Barrier Reef.

In this brief paper, we first summarise some data
on local overfishing known to us from the litera-
ture, as reports from colleagues and fishermen, or
searches on the Internet. Then, we ask for your par-
ticipation to enhance our knowledge on these im-
portant issues by providing us information on local
overfishing or stock recoveries from the area you
live in or other areas you are familiar with.

Local examples of overfishing in the Indo-Pacific
region

Many tropical areas in the Indo-Pacific region are
heavily overfished for holothurians (see Fig. 1).
Many areas are overfished for sandfish, but other
examples are often cited, the evidence for this is
anecdotal because the fishery has not been ade-
quately managed, and no scientific data on stock
size before or after fishing are available. The list
given below is very preliminary and it is the aim
of this request to gather further information.

1. Australian Institute of Marine Science, PMB No 3, Townsville, Queensland 4810, Australia. Email: s.uthicke@aims.gov.au
2. ECOMAR, Université de La Réunion, 97715 Saint Denis, France. Email: Chantal. Conand@univ-reunion.fr
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Galapagos

After six years of uninterrupted legal commercial ex-
ploitation, the Galdpagos sea cucumber (Isostichopus
fuscus) fishery is showing signs of severe depletion.
Every year, before and after each fishing season since
1999, teams of managers, scientists, nature guides
and fishers have surveyed sea cucumber popula-
tions at sites off six islands where legal fishing oc-
curs. The last population survey (April 2004) re-
vealed an alarming continuing decline. Population
densities of I. fuscus declined to a historical mini-
mum, although populations were “presumably ro-
bust” after a five-year fishing ban ended in 1999. The
2000-2001 recruitment pulse is now almost fished
out, with no new recruitment pulse evident (Toral-
Granda in this issue) These islands are a good exam-
ple of fishery development and decline due to re-
cruitment overfishing, accompanying political and
socioeconomic issues. This fishery has attracted
much attention and I. fuscus is listed on CITES
Appendix III (Toral-Granda and Martinez 2004).

Ashmore Reef

This Australian reef is heavily fished by Indonesian
fisherman. In 1988, Russell and Vail reported the
presence of sandfish and golden sandfish from this
reef. Subsequent surveys by CSIRO (Skewes et al.
1999) and AIMS (Smith et al. 2001, 2002; Rees et al.
2003) more than 10 years later failed to detect any
animals of these species.?

Indonesia

Indonesia is probably one of the main exporters of
sandfish. However, minimal fisheries management
exists, and fishing takes place on many islands and
often in small communities. Although it is sus-
pected that overfishing is widespread, not many
documented examples exist.

During a faunal survey in Sulawesi, Massin (1999)
noted that sandfish had been overfished, and that
in some locations it was regarded as a rare species.
The author of the present report could only obtain
few and small specimens during a field trip to Bali
and Lombok in 1998. According to fisherman and
scientists contacted during that trip, stocks on both
islands are also extremely depleted.

Philippines

The Philippines are one of the largest beche-de-
mer exporters (Gamboa et al. 2004). Similar to

Indonesia, the fishery takes place in many areas.
Reports on fishing are insubstantial, but a report
by Heinen (date unknown: http://www.ozamiz.
com/earthcalls/seacucumber.html) implies that
overfishing is severe and widespread, and that
poaching in marine protected areas is common.

Malaysia

Overfishing of H. scabra stocks in Malaysia was
demonstrated by Forbes and Ilias (1999, cited from
Hamel et al. 2001) and Poh-Sze (2004). According
to the latter source, curryfish (Stichopus hermanni) is
exploited close to the point of extinction.

Torres Strait

Warrior Reef in the Torres Straight was fished both
from the PNG and the Australian side. Heavy fish-
ing between 1994 and 1998 lead to severe over-
fished stocks of sandfish (Skewes et al. 2000). The
fishery was closed in 1998, and the stock recovery
has been monitored since then. There are only very
limited signs of stock recovery, providing support
for the proposed low recruitment rates in
holothurians. More recently, black teatfish and surf
redfish fisheries also had to be closed.

Papua New Guinea

The first reports of a sandfish overfishing to near
extinctioncame from the Togak region in 1988
(Lokani 1990). Total catch rates (for several species)
in PNG have slowly declined over recent years
(Polon 2004). Recent stock surveys in Milne Bay
failed to detect any sandfish and it was recom-
mended that the fishery for this species be closed
(Kinch 2002).

Solomon Islands

The export of sandfish was banned because of in-
dications of severe overfishing. Although this ex-
port ban was lifted several years later, there is no
evidence that stocks had actually recovered.

New Caledonia

Overfishing of sandfish in New Caledonia has been
demonstrated by Conand (1989, 1990, etc.) based on
captures and CPUE data. Holothuria fuscogilva was
“scientifically overfished” by Conand due to her
monthly sampling of this species, and this was
shown by a strong decrease in CPUE.

3. It is currently not known if sandfish (H. scabra) and golden sandfish (H. scabra var. versicolor) are distinct species or varieties.
However, recent genetic research (Uthicke, Purcell and Blockmans, unpublished research) shows that these two are indeed sepa-

rate species.
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Hervey Bay, East Coast Australia

The sandfish fishery on the east coast was closed in
2000 because of a severe stock decline. A develop-
mental fishery now takes place further south in
Moreton Bay. Some deeper-occuring stocks of
golden sandfish are fished along the east coast.

Great Barrier Reef, Australia

The black teafish fishery (H. whitmaei) had to be
closed in 1999 due to overfishing. Stocks on reefs
fished were reduced to less than 25 per cent of that
found in no-take zones (Uthicke and Benzie 2000),
and had not recovered two years after a fishery clo-
sure (Uthicke et al. 2004).

Fiji Islands

The reports on overfishing from Fiji are mainly
anecdotal. However, it was already reported in
1993 (Steward 1993, cited from Hamel et al. 2001)
that catches of sandfish had declined by 80 per cent
when compared to 1979.

Egypt - Red Sea

A beche-de-mer fishery in Egypt began in 1998.
After only two years after the opening, however,
the first signs of overfishing became apparent
(Lawrence et al. 2004). A survey conducted in 2002
and 2003 suggested low densities for most com-
mercial holothurians and overfishing for the most
valuable species such as H. scabra, H. nobilis, H.
fuscogilva (Lawrence et al. 2004). Based on these re-
sults, the holothurian fishery in the Red Sea was
closed in 2003.

Madagascar

Detailed information on overfishing is available
(Conand et al. 1998; Rasolofonirina and Conand
1998, Rasolofonirina et al. 2004). Fishing pressure
appears to be very high nowadays, a fact that is
also supported by market and FAO data.

Evaluation and management programs have

started locally through the collaboration between

administration, traders and scientists, and a

National Trepang Traders Group (ONET) was set

up in 1996. This experience is of interest to other

countries. In a regional context, holothurians are

one of the resources studied in order to develop a

durable management system. Some qualitative in-

dications are apparent from these fisheries:

1) all species available on reef flats or in shallow
waters, regardless of size or commercial inter-
est, are collected, including rare and unidenti-
fied species;

2) scuba divers complain that they must dive
deeper and look for other fishing grounds; in
addition, diving accidents have increased
markedly;

3) the sizes of the different species (and the pro-
cessed products) are diminishing; and

4) a strong competition appears among collectors,
leading to a decline in processing quality. These
observations, found at different levels of the
“fishery system” (Conand 1998) are indicative
of overexploitation.

Overfishing of sandfish has also been docu-
mented in India and Mozambique (summarised
in Hamel et al. 2001). There are currently no ex-
amples of a sustainable fishery anywhere in the
Indo-Pacific region.
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A call for information on local cases of beche-
de-mer overfishing

Figure 1 is a preliminary example of data already
available. In the following, we would like your
help in providing more detailed information to
draw a more complete picture and to assist with
the final aim of managing this resource sustainably.

The parameters listed below (others may be neces-
sary) that are needed to better understand local over-
exploitation and thus to better manage the fisheries .
They are also based on recommendations made dur-
ing sessions I and II on fisheries and management of
the ASCAM meeting (Lovatelli et al. 2004):

Biology

1) Species exploited (note the trading name, local
name and/or scientific name). Which species
are recovering/being overfished?

2) Site description with information about bottom
surface, habitat and depth and time-scale..
Could you name the location and area as pre-
cisely as possible (name of the island or indi-
vidual bay, or even GPS positions).

3) Catch (give unit for numbers or weights).

4) Densities and biomass of the species in the site
and their evolution.

5) Size of the specimens, specifically changes in
sizes of species. and their evolution

6) Changes in species fished, sites, depth, etc.

7) Did you observe any other changes in the envi-
ronment that may be related to stock recov-
ery/overfishing? Examples: (e.g. changes in
seagrass beds, development of algal mats, etc.)?

Socioeconomics

1) Changes in local situation, for example, war the
availability of a more profitable exploitation op-
portunity (e.g. nickel mining in New Caledonia
has sometimes been more profitable than fish-
eries — Conand 1989), etc.

2) Changes in the local economic situation of the
fishermen.

3) Changes in local management such as laws,
management measures, or aquaculture.

4) How does the stock recovery or decline affect
the community economically?

Useful information for this purpose would include
any details on the points above. In addition, to cat-
alogue data in databases and analyses the data, we
would appreciate the following information:

1) What is your involvement with the beche-de-
mer fishery: Are you a fisherman, trader, man-
ager, community member, fisheries staff?

2) Are you reporting on a stock recovery or a stock
decline?

3) How did you come to the conclusion the area is
overfished, or stocks are recovering:
¢ Declining/increasing catch rates?
¢ Available historic data?
* Observation by elders?
¢ Different species caught, animals smaller or

deeper dives required?

4) Did the government respond to the overfish-
ing? (e.g. were areas closed to fishing or were
certain species protected?

We hope that you agree that this subject this subject
is important and that you will contribute, sending
your information to us at:

s.uthicke@aims.gov.au
or/and
conand@univ-reunion.fr

Please indicate if you wish to remain anonymous,
we would also appreciate photographic material of
local species or varieties, habitats, fishing and trad-
ing practices,
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Traditional sea cucumber fisheries in southwest Madagascar:
A case-study of two villages in 2002

AR McVean'=*, G. Hemery'=, R.C.|. Walker'=, Ralisaona B.L.R.? and E. Fanning'

Introduction

The sea cucumber fishery has a long history in
Madagascar and it is still very active in the south-
western region of Toliara (Conand et al. 1997;
Rasolofonirina and Conand 1998) (Fig. 1).
Traditional fisheries in general represent a key
source of income and food in this region, which is
characterized by arid climatic conditions (restricting
coastal vegetation to drought resistant species) and
which limits agricultural production (Laroche and
Ramananarivo 1995). The increasing human popu-
lation size in the Toliara region (324% between 1975
and 1993 — Cooke et al. 2000) coupled with limited
employment opportunities and low agricultural
productivity, has resulted in five-fold increase in the
number of fishers in the region in in a period of 17
years (DRH/FAO 1992). This increase has been due,
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with villages surveyed.

in part, to the migration of traditionally farming and
gathering ethnic groups (e.g. the Mahafaly,
Andandroy and Mikea) to coastal areas in order to
supplement their incomes and diets through fishing.
The result has been an increase in fishing pressure
on marine resources (including finfish, turtles, mol-
luscs, crustaceans and sea cucumbers) leading to
concerns about the majority of these fisheries” sus-
tainability at present rates of exploitation.

As part of a survey of intertidal and shallow subti-
dal collecting activities of two villages south of
Tulear during May 2002, information regarding the
collection, preparation and trade of sea cucumbers
was obtained and is summarised here. Data were
collected through direct observations and a series of
questionnaire-based interviews with gleaners
(inter/shallow subtidal collectors) (Fig. 2) and local
authorities from two villages: Anakao, approxi-
mately 20 km south of Tulear (Fig. 1) and
Ampasipoty, approximately 2 km north of Anakao.
These villages were chosen because of their loca-
tions, being situated at either end of a large, shallow
(<1 m deep at spring low tide), lagoonal area that is
enclosed by a section of fringing reef approximately
500 m offshore. The area is known to be regularly
used for collecting by residents of these two villages.

Species collected

Four species of sea cucumbers were identified as
being collected by gleaners from the two villages
surveyed (Table 1) (Conand 1999). All species were
generally collected in water depths of less than
1 m, with fishing generally considered to be better
after low tide due to increased sea cucumber activ-
ity at that period. All four species were typically
found on sand patches, in seagrass beds, or in the
rubble/debris areas near the backreef, but not on
rocky substrates around small coral heads or in
algal beds. Holothuria scabra was more often found
in seagrass Actinopyga miliaris was more common
in the debris zone near the backreef, and H. nobilis
and Stichopus hermanni were found more on sand
banks close to the spring low water mark. Gleaners
stated that February and March were considered to
be the best months for sea cucumber collecting as
this marked the end of the reproductive season
(January). This conflicts, however, with results ob-
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tained by Rasolofonirina and
Conand (1998) during their study of
sea cucumber fishing in two villages
situated approximately 20 km north
of Ampasipoty. Direct observation in
those villages indicated that catches
were highest from November to
January in Ankiembe, and from
April  to June in Besakoa
(Rasolofonirina and Conand 1998).
However, February to March
roughly correlates with the end of
the annual period of high turbidity
in the area studied here. This turbid-
ity is due to increased outflow from
the Onilahy River (Fig. 1) between
November and December, following
the rains inland. The turbidity re-
duces visibility and hampers glean-
ing in shallow waters. This could ac-
count for the differences between the
villages studied here and those stud-
ied by Rasolofonirina and Conand

Table I.

Figure 2. Sea cucumber gleaners

List of sea cucumber species collected by gleaners in the
villages of Anakao and Ampasipoty with local names and

minimum dry lengths purchased by village collectors.

(1998), with the latter villages fishing
on reefs farther offshore and, there-

Scientific name

Local name

fore, potentially less impacted by
sediment from river outflow.

Sea cucumbers collected typically
ranged between 6 cm and 20 cm wet

Actinopyga miliaris
Holothuria nobilis
Holothuria scabra
Stichopus hermanni

stylo or kalalijaky 15 cm (12 cm on occasions)

fotsytretrake not available
zanga foty 4 cm
tracteur or jijaty 8 cm

length. Lengths of dried sea cucum-
bers varied by species, with dry
H. scabra ranging from 4-21 cm but with 80 per cent
of individuals under 12 cm in length. S. hermanni
individuals were typically around 8 cm in length;
larger individuals are rare and smaller individuals
are not purchased by village buyers. Similarly, the
minimum dry length accepted for A. miliaris was
15 cm (although individuals as small as 12 cm were
accepted in some circumstances). No information
was available for dry H. nobilis.

Preparation and drying

The gutting of sea cucumbers prior to boiling and
drying varies with species. H. nobilis and A. miliaris
individuals are cut along the whole length while H.
scabra and S. hermanni individuals are only cut in the
centre. In the case of H. nobilis, this is to ensure that
individuals dry more quickly to prevent spoiling. S.
hermanni individuals are gutted immediately after
capture as otherwise they will deform and spoil.

After gutting, the sea cucumbers are processed and
dried. The processing begins with boiling in seawa-
ter until the sea cucumbers take on a rubber-like
consistency. The boiled individuals are then buried
under 10-20 cm of sand for 24 hours before being
scraped with a knife to remove the skin. They are

then boiled again in fresh water with salt added. The
final stage involves leaving the skinned, twice
boiled sea cucumbers to dry in the sun on wooden
planks until completely ready for sale. Gleaners
stated that sea cucumbers are harder to prepare be-
tween November and January, this being attributed
to the reproductive season in January. From
February-March, sea cucumbers become less fragile
and easier to process again.

Sale and trade

Prices paid to the gleaners vary by species, but the
average price paid by the collectors in the villages is
between USD 5.20 and USD 6.00 kg of dry sea cu-
cumber. The most valuable species is H. scabra,
which sells for USD 9.00 kg (dry weight), followed
by H. nobilis. S. hermanni, which ranks third in terms
of value, sells for USD 3.75-4.50 kg (dry weight)
while A. miliaris is the lowest valued species.

After being purchased from the gleaners, the sea cu-
cumbers are sold to three collectors based in Toliara
(the administrative capital of the region and one of
the largest cities in Madagascar). These collectors
visit Anakao on a weekly basis to purchase sea cu-
cumbers from the two village collectors there (one

Minimum dry length for sale
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collects from Anakao Bas, which is inhabited by
members of the Vezo tribe, and the other from
Anakao Haut, which is inhabited by members of the
Tanalana tribe). The village collector for Ampasipoty,
however, usually travels to Toliara twice a month to
sell the accumulated sea cucumbers. The prices paid
by the Toliara collectors again varies and ranges be-
tween USD 3.00 and USD 11.00 kg (dry weight), de-
pending on species and quality, although good qual-
ity H. scabra can fetch up to USD 15.00 kg (dry
weight). From Toliara, the sea cucumbers are then
transported to the capital, Antananarivo, where they
are sold to exporters to Asian markets. No figures
were obtained regarding the prices paid to the
Toliara collectors by the exporters as they were un-
willing to divulge the information. However, it was
discovered that due to their low quality, dry A. mil-
iaris are usually only bought by the exporters every
two to three months to supplement the total weight
and complete shipments for export.

Socioeconomic importance of sea cucumber
collecting

In total, 57 individuals were interviewed during
the study to determine the importance of gleaning
to the villages surveyed: 26 from Ampasipoty (10
men and 16 women) and 31 from Anakao (5 men
and 25 women), including 2 collectors.

In Ampasipoty, gleaning was named as the pri-
mary activity for 100 per cent of women, and for
children under 10 years of age. Of the men, 60 per
cent gleaned and/or fished with nets as a primary
activity, while the remaining men relied on
spearfishing or hook-and-line fishing as their pri-
mary activity, with gleaning or raising livestock
(cattle or goats) as a secondary activity. Gleaning at
night was also important, with 95 per cent of vil-
lagers gleaning during the night tides. In Anakao,
these figures were reduced, with only 60 per cent of
households relying on gleaning as their principal
activity, with others relying on other forms of fish-
ing, running village stores or raising livestock, with
gleaning a secondary source of food/income.

Only a few gleaners limit their activity to sea cu-
cumbers. Most gleaners also collect fish and a vari-
ety of invertebrate species including molluscs, bi-
valves, echinoids and crustaceans for subsistence, or
limited local sale. Generally, fish are collected by
men while women tend to focus on collecting inver-
tebrates, including sea cucumbers. The estimated
value of sea cucumber for the families involved was
USD 15.00-30.00 family"! week™. This equates to
2.5-5.7 kg of dry sea cucumber family?! week™!
(based on the average prices detailed above) or
roughly 7.5-17.1 kg of wet sea cucumber (based on
the rough wet-dry conversion of 3:1 given by the

gleaners). On a monthly basis, this gives an esti-
mated income of USD 30-60 for families collecting
sea cucumbers as gleaning is typically restricted to
8-12 days per month during spring low tides (with
the exception of tides between 16:00 and 20:00 when
no gleaning takes place).

This average income from collecting sea cucum-
bers compares favourably with other livelihoods.
Gleaners collecting Euchema sp., which they sell to
a processing company based in Toliara, earn USD
18-22 week! or USD 37-44 month?, and the esti-
mated average income for the region is USD 41
month. This has, as a result, led to an increase in
the number of people collecting sea cucumbers ac-
cording to the village leaders. The population of
Ampasipoty has increased due to people moving
to the village to collect sea cucumbers, and tradi-
tional farmer/gatherer Tanalana villagers from
Anakao Haut also now glean due to the good rev-
enues to be gained from sea cucumber collecting.
(Fishing began amongst the Tanalana in 1986 when
a drought led to poor harvests but the low income
they were able to earn from fishing led them to
continue with their traditional activities.)

Discussion and conclusions

This study demonstrates the socioeconomic impor-
tance of sea cucumber collecting in the two villages
investigated; sea cucumber collecting provides the
primary source of income for significant propor-
tions of both populations. Unfortunately, due to
the small number of collectors, their demographics
could not be compared with results obtained by
Rasolofonirina and Conand (1998). However, fig-
ures for Ampasipoty and anecdotal observations
suggest that sea cucumber collecting is predomi-
nantly an activity undertaken by women and chil-
dren, as was the case for Ankiembe in the 1998
study. This predominance of women and children
in Anakao and Ampasipoty is probably due to the
proximity of the collecting areas to the villages, and
their accessibility from the shore, eliminating the
need for boats and therefore for men to drive them.
This thereby frees the men to participate in other
fisheries that require boats, such as spearfishing,
netting, and line fishing for larger reef fish, turtles
and sharks. To this extent at least, the villages sur-
veyed in this study are likely to be representative
of a number of the villages south of Soalara (Fig. 1),
where the fringing reef lies close to shore and shal-
low lagoonal environments offer good collecting
areas. This would seem to be supported by com-
ments by the village collector from Anakao Haut,
who stated that he also purchased sea cucumbers
from Maromena, Befasy and Beheloka to the south
of Anakao (Fig. 1), with estimates of up to 100 kg of
dried sea cucumbers per week being collected for
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the four villages combined. This amount of 100 kg
per week does not seem unfeasible considering
catches of up to 18 kg family™ are claimed for a sin-
gle tide during daylight hours, and up to 25 kg
family™ at night. However, the few records of indi-
vidual catches seem to indicate individual daily
catches only in the range of 1-8 kg (average =
3.5 kg, n = 10). These figures compare well with
those of 1.7-9.8 (mean = 4.86) and 1.7-11.8 (mean =
5.43) kg fisher? day™' reported for the two villages
studied by Rasolofonirina and Conand (1998).

Based on the estimated average monthly earnings,
between 1500 and 3500 kg of dry sea cucumber
may be collected annually by the 26 families in
Ampasipoty. This again is similar to the figures for
Ankiembe and Besakoa (Fig. 1) reported by
Rasolofonirina and Conand (1998). Converting
mean monthly wet catch weight figures reported
for these villages to dry weight (using Conand and
Byrne’s 1993 estimate of a 10-fold weight loss dur-
ing drying) gives estimates of 1100 and 2128 kg of
dry sea cucumber per year for Ankiembe and
Besakoa, respectively. However, anecdotal reports
from the gleaners in the two villages suggest that
these catch rates are unsustainable, as both overall
catch and individual sizes of sea cucumbers col-
lected are declining each year. The gleaners in-
volved attribute this decline in part to the increas-
ing numbers of people moving to coastal areas to
harvest easily exploitable, high value products
such as sea cucumbers.

These indications of declines in the fishery support
concerns raised previously regarding the sustainabil-
ity of current exploitation levels of sea cucumbers in
Madagascar, with reports that fishing on foot is in
decline and that scuba divers collecting sea cucum-
bers are noticing that it is harder to find sea cucum-
bers (Conand et al. 1997). At present, exploitation in
the two villages surveyed is restricted to collecting
on foot, which limits the area fished to lagoonal and
shallow reef areas; the accessibility of these fishing
areas and the period of collecting also restricted to
approximately 2.5 hours each spring low tide.
However, as catches decline, prices are likely to in-
crease, as has been observed in traditional fisheries
supplying export trades in other parts of the world,
maintaining the incentive to collect sea cucumbers
for those that depend on the fishery for their primary
source of income. This could lead to increased col-
lection of sea cucumbers in deeper waters outside in-
tertidal areas and put more pressure on sea cucum-
ber populations in the region, further jeopardising
this potentially already declining fishery.

In response to the threats facing sea cucumber pop-
ulations in the Toliara region, a sea cucumber
hatchery and mariculture project started in Tulear

in 1999 (Jangoux et al. 2001). The goal was to breed
and grow-out juveniles of commercially important
species for restocking fished areas and reducing
fishing pressure on wild populations. However, at
the time of this study, this goal has not yet been at-
tained. Therefore, while more in-depth work is re-
quired to evaluate the status and exploitation lev-
els of sea cucumber stocks, it is clear that some
form of education and interim management at the
village level is required to ensure the long-term fu-
ture of this important source of income.
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