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Preparation of this 
document

This document is an abridged version of the FAO Fisheries 
and Aquaculture Technical Paper No. 520, entitled “Managing 
sea cucumber fisheries with an ecosystem approach”. It is 
intended to provide a more concise and less technical outline 
of processes and principles to implement an ecosystem 
approach in the management of sea cucumber fisheries.

The document was written and prepared by Steven 
Purcell. It draws on outcomes of the FAO Technical 
Workshop on “Sustainable Use and Management of Sea 
Cucumber Fisheries” held in Puerto Ayora, Galapagos 
Islands, Ecuador, from 19 to 23 November 2007. The 
group of experts convened for this purpose consisted of 
Jun Akamine, Poh Sze Choo, Chantal Conand, Eduardo 
Espinoza, Kim Friedman, Ruth Gamboa, Jean-François 
Hamel, Alex Hearn, María Dinorah Herrero-Pérezrul, Jeff 
Kinch, Alessandro Lovatelli, Priscilla C. Martínez, Annie 
Mercier, Steven Purcell, Verónica Toral-Granda, Sven 
Uthicke, Marcelo Vasconcellos and Matthias Wolf. Valuable 
comments and contributions to earlier versions of this 
document were made by Alessandro Lovatelli and Yimin 
Ye, both officers of the FAO Fisheries and Aquaculture 
Department. The image on the cover was prepared by 
Emanuela D’Antoni (FAO) from photographs by Steven 
Purcell and the layout done by José Luis Castilla.
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Abstract

Artisanal and industrialized fishers from more than 
40 countries harvest more than 60 species of sea cucumbers. 
These low-food-chain resources play important roles in 
nutrient recycling and sediment health in marine habitats. 

Owing to ease of capture and vulnerable biological traits, 
sea cucumbers have been easily overexploited in most 
countries, sometimes to local extinction. Few sea cucumber 
fisheries are currently managed sustainably. They differ 
greatly in the scale of the fishing activities, status of stocks 
and management capacity.

This document summarizes general management principles 
and a general framework for developing and implementing 
a management plan. Through a few questions and simple 
indicators, managers are guided to choose appropriate sets 
of regulatory measures and management actions for different 
sea cucumber fisheries.

Safeguarding sea cucumber stocks for current and future 
generations will require an ecosystem approach to fisheries 
(EAF) that applies precautionary measures with the 
participation of stakeholders. Success in applying an EAF 
will require consideration of the reproductive productivity 
of stocks, ecosystem health and the socio-economic systems 
that drive exploitation. 

FAO.
Putting into practice an ecosystem approach to managing sea 
cucumber fisheries. Rome, FAO. 2010. 81 pp.
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Background

Sea cucumbers (Class: Holothuroidea) are a significant 
source of income to many coastal communities worldwide 
and fulfil an important roles in marine ecosystems. 
Sustaining these resources through effective management 
is of paramount importance to biodiversity of the 
ecosystems in which they live and the livelihoods of 
people who depend on them.

The current grave status of sea cucumber stocks 
in numerous countries can be attributed to excessive 
exploitation, ever-increasing market demand and 
inadequacy of fishery management and governance. 
The vulnerability of sea cucumber populations to local 
extinction and the risk of long-term loss of fishery 
productivity have prompted recent international and 
regional meetings of expert scientists and fishery 
managers. A common recommendation from these 
meetings is to help improve national fisheries management 
through advice on appropriate management regulations 
and activities for sea cucumber fisheries.

To meet these challenges, the Food and Agriculture 
Organization (FAO) carried out a global programme to 
improve information support for managing sea cucumber 
fisheries. An international workshop was convened in 
November 2007 in Puerto Ayora, Santa Cruz Island, 
Galápagos (Ecuador) to identify management measures 
best suited to sea cucumber fisheries. A principal output 
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from the workshop was a FAO Fisheries and Aquaculture 
Technical Paper entitled “Managing sea cucumber 
fisheries with an ecosystem approach” (Purcell, 2010). The 
present booklet summarizes that document with a goal 
to contribute to improved and effective management and 
governance of sea cucumber fisheries around the world 
through successful implementation of an ecosystem 
approach to fisheries (EAF).

This document summarizes best-practice management 
measures applicable to most fisheries and situation-specific 
measures that may be used in some scenarios. Drawing on 
lessons described in the regional reviews of sea cucumber 
fisheries (Toral-Granda, Lovatelli and Vasconcellos, 2008), 
practical examples are presented across a diverse array of 
fisheries from tropical and temperate regions.

The aim of this document is to assist fisheries managers 
in choosing regulations and action plans to maintain and 
restore the productive capacity and biodiversity of sea 
cucumber stocks and fishery ecosystems, while considering 
their role in the livelihoods of fishers. This document is 
meant for fishery managers and fishery officers. It embraces 
an EAF (FAO, 2003) by recognizing the importance of 
sea cucumbers to rural coastal livelihoods and the socio-
economic impacts of management measures.
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Characteristics of sea 
cucumber fisheries

Sea cucumbers are echinoderms, Phylum Echinodermata, 
along with sea stars and sea urchins. Within this Phylum, 
they belong to the taxonomic Class Holothuroidea, so 
are sometimes referred to as holothurians. At present, 
66 species of sea cucumbers are commercially exploited 
worldwide. Harvested sea cucumbers are usually gutted, 
boiled and dried before being exported to Asian markets. 
It is the dried product that is called “beche-de-mer”, 
meaning “spade of the sea”, or “trepang” or “haishen”.

BIOLOGICAL TRAITS IMPORTANT FOR 
MANAGEMENT
Several life-history traits of holothurians make them 
especially vulnerable to 
overfishing: the rates of 
population turnover are 
often low, they can be long 
lived, and populations need 
to be dense to achieve good 
reproductive success.

Commercially exploited 
sea cucumbers mostly 
have separate sexes. They 
are broadcast spawners; 
the sperm released from 

A male Bohadschia marmorata 
releases sperm into the water 
column which may find oocytes 
released from females to form an 
egg.
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males must swim in the water 
column and find the oocytes 
released from females to form 
fertilized eggs. Fertilization 
success, therefore, depends on 
mates being in close proximity. 
So, managers must ensure that 
populations remain dense for 
reproduction.

The eggs can develop into 
free-swimming larvae in less 
than one day. The larvae then 
spend weeks in the water column 

before transforming into the final larval stage that settles 
on surfaces, like rocks, dead corals or seagrasses. 

Genetic studies indicate that the larvae of some species can 
be transported large distances, e.g. hundreds of kilometres 
or more. Dispersal in some other species is relatively 
restricted, resulting in genetic differences in populations 
over much shorter distances. This is important for the 
design of marine reserve systems and for restocking.

In addition to sexual reproduction, about ten species 
reproduce asexually by dividing in the middle of the body. 
Both halves re-grow necessary organs and form clones of 
the original animal.

Sea cucumber populations can be slow to recover from 
moderate to high rates of exploitation. For the Pacific 
black teatfish, Holothuria whitmaei, a fishing rate of just 
5 percent of virgin biomass per year still led to depletion 

A fully developed 
auricularia larval stage 
of the sea cucumber 
Isostichopus fuscus about 
1 mm long.
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of breeding stocks in Australia. In 
some locations, populations of sea 
cucumbers have failed to recover even 
50 years after heavy fishing pressure.

Growth rates of sea cucumbers have 
been difficult to assess. Some species 
may reach a good market size in 2–3 years, while others 
may take many years to reach commercial sizes. For 
example, Cucumaria frondosa from the North Atlantic 
reaches commercial size after ten years.

Decades ago, research indicated that sea cucumbers 
could live for 5–15 years. More recently, studies indicated 
that some species have low rates of natural mortality 
and are rather long-lived, potentially several decades 
or more. Consequently, fisheries models should apply 
conservative estimates of longevity or natural mortality 
when determining a sustainable fishing rate.

Sea cucumbers can be regarded as sedentary. Some 
species can move from juvenile habitats to adult habitats. 
Most animals within populations of reef species probably 
do not move more than 50–100 m in a year. Marine 
reserves and no-take zones are therefore a useful tool for 
protecting breeding populations and may not need to be 
very large (e.g. 0.5–3 km2).

Growth in many 
sea cucumber 
species is slow and 
some species may 
be quite long lived.
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ARE SEA CUCUMBERS IMPORTANT TO ECOSYSTEM 
FUNCTIONING?
Most of the commercial sea cucumbers are deposit feeders 
that consume fine organic matter (detritus), bacteria and 
diatoms mixed with sediments on the seabed. Those 
species on hard reef surfaces “mop up” the particulate 

organic matter that coats 
rocks and vegetation. Just 
a few commercial species 
are suspension feeders. 
Holothurians are therefore 
a low-food-chain group 
and help to recycle organic 
matter. Some species bury in 
sand and mud, so are believed 
to help oxygenate and mix 
the upper sediment layers 
(bioturbation).

WHY IS THE MARKET 
DEMAND STRONG FOR 
SEA CUCUMBERS?
Chinese and other Asians 
have eaten sea cucumbers for 
centuries for their curative 
and dietary properties. They 
were recorded as a tonic food 
as early as the Ming dynasty, 
around 500 years ago. 

Pearsonothuria graeffei with 
black tentacles extended to 
collect microalgae and detritus 
on a hard reef surface.

S.
W

. P
U

R
C

EL
L

Sea cucumbers served as a sauced 
dish in China.
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They are a rich source of compounds known in western 
medicine as treatments for arthritis and joint ailments (see 
articles in Lovatelli et al., 2004). 

In the past, sea cucumbers were eaten by wealthy 
Asians for health treatments, or as delicacies during festive 
periods. Nowadays, Chinese and other Asians eat sea 
cucumbers more regularly, owing to increased affluence. 
Increased demand for beche-de-mer is the main cause of 
inflated prices of sea cucumbers globally.

The main import markets are China, Hong Kong Special 
Administrative Region, Singapore and Taiwan Province 
of China (see Lovatelli et al., 2004). Recently, the United 
Arab Emirates has also become important. All of these 
markets are also major re-exporting centres. 

WHAT DETERMINES THE VALUE OF SEA 
CUCUMBERS?
The price of beche-de-
mer varies greatly among 
species and also within 
species depending on the 
size of the animal and the 
care with which it was 
processed. Larger animals 
generally command a higher 
price per kilogram than 
smaller ones (Friedman 
et  al., 2008). The Japanese 
sea cucumber, Apostichopus 

Tropical sea cucumbers, as beche-
de-mer, displayed at various 
prices in a dried seafood markets 
in Taipei, Taiwan Province of 
China.
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japonicus, can fetch more than USD  300 per kilogram  
(dried) at retail markets if the animals are in a perfect, 
presentable state.

Some tropical species can fetch almost an equivalent 
price for large, well-processed specimens. However, some 
other species or animals poorly processed would attract 
only modest prices.

WHERE AND HOW ARE SEA CUCUMBERS FISHED? 
Sea cucumber fisheries have different ecological attributes 
of species, modes of exploitation, history and socio-
economic structures (see Toral-Granda, Lovatelli and 

Vasconcellos, 2008). The 
fisheries are often small-scale in 
the way the animals are harvested; 
fishers collect sea cucumbers by 
wading or skin diving in shallow 
waters. On the other hand, 
fisheries in developed countries 
are commonly industrialized; 
teams of fishers use large boats 
and sophisticated fishing gear.

The problems facing small-
scale and industrial fisheries are 
different (Purcell, 2010). Small-
scale fisheries often comprise 
many low-income fishers who 
collect sea cucumbers out of 
tradition or as an occupation of 

Artisanal small-scale fisher 
in the Philippines with three 
species of sea cucumbers 
collected by skin diving from 
a canoe.
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last resort. Fishers are reluctant or unable to cease fishing, 
even when stocks become depleted. 

In comparison, industrial-scale fishers are more 
commonly capable of switching to fishing other resources 
and are easily contactable. However their capital investment 
in boats and fishing gear means they must continue high 
rates of exploitation to cover loans and operating costs.

Most sea cucumber fisheries are multispecies in nature. 
In the tropical Indo-Pacific, up to 20 or 30 species can 
be exported from a single country. In contrast, temperate 
fisheries usually concern one or two species, fished in 
deeper waters (> 50 m) by divers using compressed air or 
using “drag” nets from large vessels. 

HOW ARE SEA CUCUMBERS CURRENTLY MANAGED?
In developing countries, the limited capacity of fishery 
institutions hinders the ability to develop or effectively 
implement complex management measures.

In some countries, access to fishing sea cucumbers is open 
to all fishers, whereas in other countries access is restricted. 
For example, fishing grounds in western Canada and the 
Great Barrier Reef in Australia are divided into fishing 
plots allocated among a small number of licensed fishing 
companies. Fishers can leave smaller adults, knowing that 
they have sole rights to collect them in following years. In 
contrast, open-access fisheries such as the Philippines or 
Madagascar are plagued with the “tragedy of the commons”, 
whereby fishers collect even small sea cucumbers because 
they will be fished by their neighbour if left behind. 
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The wide diversity of sea cucumber fisheries makes it 
impossible to prescribe a “one-size-fits-all” solution for 
management. There are, nonetheless, some regulatory 
measures that are appropriate for most fisheries and some 
actions that all fishery managers should undertake – these 
will be discussed later in this document.

WHAT IS THE CURRENT STATUS OF SEA CUCUMBER 
FISHERIES WORLDWIDE?
Sea cucumbers are fished all over the world, particularly in 
tropical regions. The total global catch of sea cucumbers is 
in the order of 100 000 tonnes of live animals annually. In  
2000, about 6 000 tonnes of processed (i.e. mostly dried) 
animals were exported to Asian markets, worth over 
USD 130 million.

A decade ago, the leading exporters were Indonesia, the 
Philippines, Papua New Guinea, Japan, Republic of Korea, 
the United States of America, Solomon Islands, Fiji Islands, 

Madagascar, Australia and 
New Caledonia. However, 
this has changed in recent 
years due to overfishing 
of some fisheries and the 
development and expansion 
of others. 

Sea cucumber stocks 
in many countries are 
overexploited or depleted 
(Toral-Granda, Lovatelli 

Temperate-water Cucumaria 
frondosa harvested using a 
“drag” net in an emerging fishery 
in eastern Canada. 
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and Vasconcellos, 2008). Overfishing 
has caused local extinction of breeding 
populations of some species and a collapse 
of other stocks in some countries. As a 
result, moratoria (bans) on fishing have 
been set in many countries (Purcell, 
2010). 

Throughout much of the Indo-Pacific, 
populations of high-value species like 
Holothuria scabra, H.  lessoni, H. fuscogilva, H.  nobilis 
and H. whitmaei have been overfished. Fishers have now 
turned to collecting low-value species but continue to 
collect high-value species.

In China, marine aquaculture 
and sea ranching of the cold-
water Apostichopus japonicus 
has boomed since the early 
1990s. The aquaculture-based 
production of this species 
currently rivals the total global 
wild captures in volume. 
Surprisingly, this has not 
dampened prices of the wild-
caught tropical species.

The recent 
collapse of many 
sea cucumber 
fisheries should 
be a warning 
to manage 
fishing more 
conservatively. 

Apostichopus japonicus 
harvested from an artificial 
reef previously stocked with 
hatchery-produced juveniles.
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Advances in sea cucumber aquaculture  
and management

FAO Fisheries Technical Paper 
No. 463. Rome, FAO. 2004.

The utilization of sea 
cucumbers, including for human 
consumption, has been steadily 
growing over the years. Up-to-
date information on the present 
status of world sea cucumber 
resources and utilization is 
presented with special focus 
on countries such as China, 

Ecuador, Indonesia, Japan, Malaysia and the Philippines 
that have been heavily engaged in the industry for decades. 
Information from other countries such as Cuba, Egypt, 
Madagascar and the United Republic of Tanzania, relative 
newcomers to the sector, is also provided, indicating to some 
extent the growing interest with regard to the exploitation 
of holothurians for the demanding Asian markets. Details 
on the technical advances made in the artificial reproduction 
and farming of selected commercial species are presented. 
This document includes the recommendations formulated 
during the FAO Fisheries Department Workshop on 
Advances in Sea Cucumber Aquaculture and Management 
held in Dalian, China, in October 2003, along with the 
technical papers presented. The report will be useful to those 
international and regional development organizations and 
national governments who wish to prioritize their activities 
concerning sea cucumber conservation and exploitation.

9 7 8 9 2 5 1 0 5 1 6 3 4
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for the demanding Asian markets. Details on the technical advances made in the artificial reproduction and 

farming of selected commercial species are presented. This document includes the recommendations 

formulated during the FAO Fisheries Department Workshop on Advances in Sea Cucumber Aquaculture and 
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will be useful to those international and regional development organizations and national governments who 

wish to prioritize their activities concerning sea cucumber conservation and exploitation.
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Management principles

THE CODE OF CONDUCT FOR RESPONSIBLE 
FISHERIES
The FAO and partners developed the Code of Conduct 
for Responsible Fisheries (FAO, 1995). Although not 
legally binding, the Code sets out a list of principles for 
behaviour and practices towards responsible stewardship 
of marine resources and their environments. 

The Code urges managers to take actions to ensure that 
resource values are maintained for future generations. 
Recommendations important to sea cucumber fisheries 
include the following:

•	 Prevent overfishing and excess fishing capacity. 
•	 Use the best scientific information and promote 

research for responsible management.
•	 Monitor fishing activities regularly and use the data 

in management decisions.
•	 Train and educate fishers on responsible fishing 

practices and best methods for processing their 
catch.

•	 Respect and protect the rights of indigenous and 
small-scale fishers.

•	 Take actions to ensure that stakeholders comply 
with management measures. 

•	 Taken into account the capacity of developing 
countries in applying the Code.
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THE PRECAUTIONARY APPROACH
The precautionary approach recognizes that undesirable 
changes in fisheries systems are usually only reversed 
slowly (FAO, 1996). Conservative measures should be 
applied to avoid situations where the productive capacity 
of the resource, or environment health, is diminished.

A key principle in the precautionary approach is that 
“The absence of adequate scientific information should 
not be used as a reason for postponing or failing to take 
conservation and management measures”.

Fishery managers should take the following actions:
•	 Develop management plans with “decision control 

rules” (explained later). 
•	 Take prompt corrective measures in cases where the 

resource or environment has been impacted, giving 
priority to restoring depleted stocks.

•	 Set in place mechanisms for adapting regulatory 
measures in the light of unexpected events.

•	 Establish legal or social management frameworks 
for fisheries.

•	 Define the objectives of the fishery and set 
measurable targets in a precautionary manner.

•	 Ensure that the harvesting and processing capacity 
is within the sustainable levels of the resource and 
that fishers report on their activities.

Fishery managers should take into account uncertainties 
related to the size and productivity of the stocks. This is 
important because there is not yet clear scientific evidence 
to reliably predict the productivity of most sea cucumber 
species and populations.
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The ecosystem approach 
to fisheries

The ecosystem approach to fisheries (EAF) arose from 
the global awakening to the shortcomings in managing 
fisheries by focusing primarily on the resource (e.g. sea 
cucumbers). The broad purpose of the EAF is to include the 
expectations and needs of stakeholders into management 
without threatening the options for future generations 
to gain from the goods and services of resources and 
ecosystems (FAO, 2003). 

A sensible balance should be made between ecosystem 
conservation, which focuses on protecting ecosystems, 
and fisheries management that focuses on providing food 
and income for people’s livelihoods by managing fishing 
activities.

  

The ecosystem 
approach 
to fisheries 
involves 
the overlap 
of several 
primary 
management 
issues.
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The EAF requires consideration of the potential direct 
and indirect effects of fishing on the dynamics of the 
ecosystem and potential cumulative impacts from different 
fisheries. A variety of factors influencing the stocks and 
their resilience to human impacts must be considered in 
fisheries management (FAO, 2003).

Management with an ecosystem approach deals with 
fisheries in a holistic way. The EAF recognizes the wider 
economic, social and cultural benefits that come from 
fisheries resources and their ecosystems. Humans should 
be considered within fishery ecosystems rather than apart 
from them. Therefore, the EAF strives to include fishers 
and other “actors” in the decision-making. By considering 
humans (e.g. fishers, processors, exporters) in ecosystem 
management, appropriate incentives can be devised to 
stop the “race-for-fish” and reduce other problems of 
classical “top-down” fisheries management. In this sense, 
the EAF promotes institutions for co-management and 
community-based management of marine resources 
(discussed later). 

Making the EAF operational requires managers to 
involve stakeholders in the following tasks:

•	 identify broad and specific objectives;
•	 set measurable reference points (e.g. certain 

minimum densities for sea cucumber populations);
•	 develop rules about how to apply and adapt fishery 

regulations; and 
•	 objectively evaluate the performance of 

management plans through monitoring.
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The management process, 
indicators and reference 
points

The process of developing and modifying an EAF 
management plan involves a series of steps (FAO, 2003). 
A first step should be the collection and analysis of data 
from fishery-independent and fishery-dependent surveys 
and socio-economic surveys. 

The management system should be clearly defined. 
For example, if co-management is being applied, which 
persons or groups have responsibility for various 
management actions? The process should also set out any 
legal requirements, such as compliance with local by-laws 
or regulations on trade from international agreements.

Once the necessary information has been gathered and 
analysed, the management plan should set appropriate goals 
and objectives. These should be in line with precautionary 
principles and a holistic approach to management. 

Each step in the management process should involve 
consultations with stakeholders. The process by which 
management decisions are made should be open and 
transparent and separated from personal interests.
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Objectives are statements of the intended outcomes of 
the management plan. Defining objectives helps to align 
choices for regulatory measures and actions undertaken 

Source: adapted from FAO, 2003.
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by management institutions and affixes the “goalposts” 
for judging management success (Hindson et al., 2005).

Broad objectives should be made into “operational 
objectives” that have practical meaning and against 
which the performance of management strategies can be 
evaluated (FAO, 2003). For example, a broad objective 
could be to maintain sufficient breeding populations in 
the fishery, and the operational objective could define the 
desired population densities.

Issues within each objective should be discussed and 
prioritized, e.g. through a risk assessment. Once managers 
establish a list of main objectives, strategies must be 
developed to achieve them. The strategies will include 
regulatory measures and actions by the managers.

Indicators and reference points should be clearly 
identified. Indicators describe the state of fisheries 
resources and fishing activities and provide a measure 
of the extent to which the objectives are being achieved 
(see Friedman et al., 2008). Reference points should state 
measurable limits at which management actions will 
be taken. Those actions should be set beforehand with 
“decision control rules” that indicate the circumstances 
under which management measures are to be applied or 
changed.

The management plan must then be implemented 
and enforced. Establishing a process of reviewing the 
management strategy at regular intervals will allow 
adaptive management as conditions change in the fishery.
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This publication includes the text of 
the Code of Conduct for Responsible 
fisheries, background to the origin 
and elaboration of the Code and 
Resolution 4/95 as adopted by the 
Twenty-eighth Session of the FAO 
Conference on 31 October 1995.
 

This document proposes a definition 
of the precautionary approach to 
fisheries and contains guidelines on 
fisheries management, how to conduct 
fishery research and how to develop 
and transfer fishery technology in a 
context of uncertainty and responsible 
fisheries. Guidelines are also provided 
on voluntary or accidental species 
introduction.
 

These guidelines supplement 
the FAO Code of Conduct for 
Responsible Fisheries. The Code 
and many international agreements 
and conferences highlight the many 
benefits that can be achieved by 
adopting an ecosystem approach 
to fisheries (EAF) and elaborate a 
number of agreed principles and 
concepts relating to EAF.
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A road map for choosing 
the right tools

Success in fisheries management seems to require a 
combination of management “tools” (regulations and 
actions) from the toolbox. Also, industrial and small-scale 
fishery problems have to be treated separately.

The FAO workshop on management of sea cucumber 
fisheries in the Galapagos Islands, 2007, produced a “road 
map” to assist fishery managers in choosing appropriate 
regulatory measures and management actions (Purcell, 
2010). Three basic questions should be answered to 
characterize the sea cucumber fishery being managed: 

1.	 What type of fishery is being managed: small-scale 
or industrial?

2.	 What is the status of stocks: underexploited, fully 
exploited, or depleted? Use simple indicators or data 
from underwater surveys.

3.	 What is the management capacity in the country: 
strong or modest?

The questions lead to appropriate sets of regulatory 
measures and management actions, which are given in 
the following tables. Management bodies with modest 
technical and human resources capacity should apply the 
minimum sets of measures and actions (all ticks). Those 
with strong capacity should apply additional regulatory 
measures and management actions (question marks), 
depending on the circumstances of the fishery system.
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What regulatory measures are best to use?

Fishery type Stock status
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Depleted  

What actions should managers take in implementing 
management?

Fishery type Stock status

O
ve

rv
ie

w
 o

f 
th

e 
h

ar
ve

st
ed

 s
p

ec
ie

s

Fi
sh

er
y-

in
d

ep
en

d
en

t 
st

o
ck

 s
u

rv
ey

s

Fi
sh

er
y-

d
ep

en
d

en
t 

st
o

ck
 s

u
rv

ey
s

So
ci

o
-e

co
n

o
m

ic
 

su
rv

ey
s

Pr
ic

e 
m

o
n

it
o

ri
n

g

Su
p

p
o

rt
 lo

ca
l-

sc
al

e 
m

an
ag

em
en

t

Es
ta

b
lis

h
 

m
an

ag
em

en
t 

ad
vi

so
ry

 c
o

m
m

it
te

es

Le
g

is
la

ti
o

n
 o

f 
m

an
ag

em
en

t 
re

g
u

la
ti

o
n

s

A
ss

ig
n

 
ac

co
u

n
ta

b
ili

ty

En
fo

rc
em

en
t

Ed
u

ca
ti

o
n

 a
n

d
 

co
m

m
u

n
ic

at
io

n
 w

it
h

 
st

ak
eh

o
ld

er
s

Im
p

ro
ve

 q
u

al
it

y 
o

f 
p

ro
ce

ss
in

g
 t

h
ro

u
g

h
 

tr
ai

n
in

g

R
es

to
ck

in
g

Industrialized
or
Small-scale

Healthy (underexploited)     ? ? ? ?    

Fully exploited     ?       
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  – 	 Apply as an essential (minimum) measure or action regardless of the capacity of the 
management institution.

?  – 	 Consider applying as an additional measure or action if the management institution 
has a strong capacity for implementation.
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What regulatory measures are best to use?

Fishery type Stock status
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What actions should managers take in implementing 
management?
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Fishery regulations

Size limits
Definition: A minimum individual length or weight of sea 
cucumbers that can be legally fished or traded. These can 
pertain to fresh or processed and dried animals.

Size limits are commonly used in sea 
cucumber fisheries to protect juveniles and 
recently matured adults to allow individuals 
one or more seasons to spawn before they 
can be fished. Minimum size limits are often 
based on a size above which the animals first 
become mature (Conand, 1989; 1990). Size 

limits may differ among fisheries 
with different management 
goals or due to biological 
variation among regions.

Limitations 
•	 Determining and 

applying appropriate size 
limits.

•	 Live sea cucumbers 
contract when handled.

•	 Difficulty for fishers 
to weigh animals; body 
length probably needs to 
be the measure.

Size limits 
are needed 
especially in 
small-scale 
fisheries with 
many species.

A fishery technician in 
New Caledonia measures 
a live sea cucumber. 
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How to implement
Choose size limits that 
allow animals to reach 
maturity and have one 
or two seasons to spawn 
before being fished 
(Purcell, 2010).

•	 Use biological 
parameters from 
animals in your 
fishery to choose size limits, or adopt parameters 
from other regions conservatively.

•	 Educate fishers and processors on the biological 
reasons for size limits.

•	 Determine what instruments will be used to 
measure live and processed animals.

•	 Involve fishers, processors, biologists and 
enforcement personnel in the decision-making.
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Sea cucumbers are more easily 
measured along their under 
(ventral) surface. 
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Gear limitation
Definition: A prohibition 
or limit on the use of 
certain types, sizes or 
number of equipment for 
collecting sea cucumbers. 

Examples of gear 
limitations include a 
prohibition on compressed 
air for diving or a specific 
limitation on the size of net 
mesh for trawl fisheries. 
Gear limitations can help 
to limit the use of overly 
efficient, or industrialized, 
fishing systems. Some gear limitations give some respite 
to the resource from either being fished too rapidly, or 
being fished in areas not accessible to free-divers.

Gear limitations can also be set to avoid risks to the 
environment or the fishers themselves, in harmony with 
the Code of Conduct for Responsible Fisheries (FAO, 
1995). The use of SCUBA or “hookah” gears is sometimes 
prohibited to minimize diving accidents in the fishery.

Limitations
•	 Compliance of some gear regulations is difficult or 

costly and may require enforcement from boats.
•	 Assessing the effectiveness and optimization of 

new gear requires research.

Drag nets are used in Japan 
to collect Apostichopus 
japonicus from the sea floor.
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How to implement
•	 Find out what gear is currently used.
•	 Assess the advantages and disadvantages of other 

type of gear. If a device (e.g. drag net) is used to 
harvest sea cucumbers, will it damage the sea bed?

•	 Assess what human and 
financial resources are 
available to enforce gear 
restrictions.

•	 Consult with fishers 
to make sure they 
understand, and will 
respect, the gear 
restrictions.

Fishing gears, like 
SCUBA or hookah, 
should be prohibited 
in sea cucumber 
fisheries with fully 
exploited stocks.

Source: adapted from Friedman et al. (2008).
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Effort and capacity control 
Definitions: Capacity controls seek to limit the total quantity 
of animals that can be collected, usually by restricting the 
number of boats in the fishery. Effort controls restrict the 
fishing activity, such as the amount of time that fishers can 
collect animals on each day.

Excess capacity and 
fishing effort are common 
causes of overfishing in sea 
cucumber fisheries. These 
management measures 
aim to regulate the effort 
and/or capacity to levels 
in harmony with the 
productive capacity of the 
resources (FAO, 1995).

An effort control 
could be a limit on the 
total number of fishers or 

fishers allowed per boat. A capacity control could be a 
restriction on the maximum length of boats used in the 
fishery.

Limitations
•	 Difficulty in controlling the 

behaviour of fishers despite being 
able to manipulate their numbers.

•	 Conflicts when some fishers are 
excluded from the fishery.

A large boat in the Philippines 
used by groups of fishers to access 
more distant reefs in search of sea 
cucumbers.
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Controlling 
the effort 
of fishers in 
established 
small-scale 
fisheries 
will be very 
difficult.
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•	 Enforcement of effort limitations is problematic.

How to implement
•	 Find out how many fishers and vessels are in the 

fishery.
•	 Assess the socio-economic impacts of capacity or 

effort controls.
•	 Understand the legal framework for implementing 

effort or capacity controls.
•	 Set limits on the number of fishers, or the times of 

the day in which they are allowed to fish, and/or 
the number and maximum size of boats.
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Catch quotas
Definition: A catch limit set for a particular sea cucumber 
fishery, generally for a year or a fishing season.

Quotas, also called “total allowable catch” (TAC), are 
usually expressed in tonnes of live-weight of animals, but 
are sometimes set in terms of numbers of individual sea 
cucumbers. An overall quota can pertain to the whole 
fishery or be assigned on an individual basis to fishers or 
fishing vessels.

A primary goal of catch quotas is to control the quantity 
of animals removed by fishing each year. Quotas are 
often set with a knowledge about the likely “maximum 
sustainable yield” (MSY) of the stock (King, 2007; Purcell, 
2010). They may be used as a companion management 
measure alongside other regulations, like size limits. 
Individual quotas, allocated to a fisher or fishing group, 
may equitably distribute potential earnings from the 
resource among fishers. 

Limitations
•	 Information requirements for setting TACs may be 

demanding on a fishery agency.
•	 Quotas may be inequitable and difficult to monitor 

in small-scale fisheries.
•	 Monitoring of catch volume is demanding on the 

resources of the management agency.
•	 Transferrable quotas can lead to monopolization of 

the fishery in the hands of few fishers.
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How to implement
•	 First, obtain reliable and precise estimates of the 

distribution and abundance of 
stocks.

•	 Set quotas only for species that 
are sufficiently abundant in the 
wild.

•	 Set separate quotas for each species.
•	 Monitor catches regularly and establish an effective 

communication programme to alert fishers when 
the quota has been reached.

•	 Implement quotas through fishers cooperatives and 
advisory committees.

•	 Use adaptive management to reduce quotas 
promptly if stocks show signs of depletion. Zero 
quotas should be set for overexploited species.

If quotas are used, 
they should be set 
for each species 
separately.
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Market chain licensing and reporting
Definition: Requirements imposed on fishers, processors 
and traders to declare and report on their activities within 
the fishery.

Reporting can be required for the following:
•	 records on catches;
•	 records and statistics on trade;
•	 monitoring of catch and trade data.
Monitoring of the catches and exports can indicate 

the rates of exploitation of the resource or the types or 
locations of species collected. Licensing can be used to 
limit the number of buyers/exporters in the fishery to 
a manageable number. Collection of trade statistics is 
simplified through these measures.

Limitations
•	 Data collation and 

analysis of captures and 
trade require human 
resources and technical 
capacity.

•	 Customs officers and 
fishery officers need to 
be able to identify sea 
cucumbers to species 
level.

•	 Licensing of informal 
“middlemen” in the 
market chain is difficult.

Sea cucumbers processed at a 
household in the Philippines being 
weighed and sold to a trader 
(middleman) who sells the products 
to exporters. 
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•	 Illegal, unreported and unregulated (IUU) trade of 
beche-de-mer is relatively easy.

How to implement
•	 Examine the market chain. To whom do the fishers 

sell sea cucumbers; who processes them; are there 
middlemen; and who exports the final product?

•	 Find out the legal framework under which licensing 
requirements can be established.

•	 Provide custom agents with the identification guides 
and train them to identify different species.

•	 Harmonize the data format with other countries.
•	 Supply logbooks to fishers, buyers and exporters. 

State how the data will be collected from them.
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FISHING CLOSURES FOR CERTAIN PERIODS
Seasonal and short-term closures
Definition: A pause or prohibition of fishing for a short 
specified time period, generally for less than a year.

Seasonal closures can be used to 
prevent fishing of animals in a period 
when they are more easily collected, but 
this may not apply to sea cucumbers. 
Seasonal closures may simply limit the 
number of days in a year that fishers 

have to collect the animals.
Short-term closures are sometimes used to protect sea 

cucumbers at certain critical times of the year, such as 
during the peak spawning period. But the benefit of the 
closure is lost if fishers compensate by increasing the rate 
of fishing in the open season (see Purcell, 2010).

Limitations
•	 Shorter fishing seasons can prompt stronger fishing 

pressure in the open season, thus taking adults out 
of the population even before they spawn. Seasonal 
closures should be used with an output control, e.g. 
a reduced quota, if this may be the case.

•	 Catches should be monitored after implementing a 
short-term closure to ensure that rates of fishing do 
not increase in the open season.

•	 Conflicts may arise if the short-term closure 
clashes with the economic needs of fishers. 

Seasonal or short-
term closures may 
be particularly 
useful in temperate 
fisheries.
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How to implement
•	 Are there good reasons for imposing a short-term 

or seasonal closure?
•	 If based on the spawning season, commission 

research to determine the reproductive cycle of the 
commercial species.

•	 Find out if the season or periods of closure will 
accommodate fishers’ cultural and economic needs.

•	 Find out if there are any issues about post-harvest 
processing or exporting in certain months.

•	 Notify fishers of seasonal closures.
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Bans or moratoria
Definition: A long-term stop or prohibition of fishing, i.e. 
for periods of longer than one year.

In contrast with other permanent closures like marine 
reserves or no-take zones, bans or moratoria are fishing 
closures and cover a large part, or all, of a fishery.

A “ban” or “moratorium”, allows sea cucumber 
populations to recover and become abundant again. 
When breeding stocks become dense enough, the 
populations can once again increase in numbers. Bans are 
generally set in place where the resource is overexploited 
to the extent that other management measures would 
not be enough to allow populations to recover within 
a satisfactory time frame. Bans can also be placed at the 
onset of a developing fishery or where the status of the 
resource is uncertain.

Limitations
•	 Conflicts with fishers who depend on, or have a 

traditional attachment to, the resource.
•	 Bans can promote a black market in illegal capture 

of sea cucumbers.
•	 Fishing pressure can increase on other resources.

How to implement
•	 Collect data on population densities or abundance 

over different areas of the fishery. Is a ban needed 
throughout the entire fishery, or just in one 
sector?
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•	 Impose fishing bans at the first 
signs that stocks of most species 
have been overexploited or 
depleted. 

•	 Communicate frequently with 
fishers to understand how they 
will cope with a moratorium.

•	 Convince decision-makers to maintain the ban in 
the face of opposition from fishers and traders.

•	 Define the criteria by which a ban can be lifted and 
ensure that best-practice management is in place 
before lifting the ban.

•	 Inform and educate fishers about the ban.

Fishing bans 
should be imposed 
as soon as possible 
after recognizing 
that stocks are 
depleted.
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AREA-BASED MEASURES
Marine protected areas, including no-take reserves
Definitions: A marine protected area (MPA) is an area 
reserved to protect part, or all, of the enclosed marine 
environment. Many MPA types allow fishing at regulated 
levels, whereas no-take reserves prohibit fishing.

Marine reserves may improve fisheries by adding new 
animals or larvae to surrounding areas. They also act as 
an “insurance policy” to safeguard some dense breeding 
populations. This is especially important for sea cucumbers 
because successful reproduction seems to require high 
densities of spawners, which may not occur in most of the 
“open” fishing grounds. Reserves also provide a baseline 
reference of unexploited populations by which to compare 
fished populations.

A section of the Great Barrier Reef Marine Park (GBRMP) 
showing coloured zones that allow different activities.
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Limitations
•	 Implementation may be difficult for large reserves 

that exclude users from traditional grounds.
•	 Reserves close to communities may force fishers 

to offshore grounds or exclude fishers who lack 
boats.

•	 Active enforcement of reserves can be costly.
•	 Existing reserves may not be ideal for sea cucumber 

breeding populations.
•	 Poor planning of marine reserves, or MPAs, can 

lead to unfulfilled expectations of stakeholders.
•	 The effectiveness of marine reserves in improving 

fisheries is difficult to confirm.

How to implement
•	 Include stakeholders in the planning of reserves.
•	 Assess the ease of surveillance of potential sites. 
•	 Decide on a minimum size for the reserves.
•	 Who will be in charge of doing the surveillance?
•	 Understand the legal framework in which the MPA 

regulations are situated.
•	 Consider a network of marine reserves over a 

significant portion (e.g. 20–35%) of the habitat.
•	 Lower fishing effort or catch quotas if a large 

portion of the fishery is set as no-take reserves.
•	 Mark boundaries clearly so that stakeholders can 

identify the reserve borders when at sea.  

Fishery regulations
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Rotational harvest closures
Definition: A periodic shifting of fishing effort from one 
fishing area to another in a cyclical fashion.

Rotational harvest closures allow sea cucumber 
populations to recover in some fishing plots for a couple 
years, while fishing is shifted to other plots.

Where populations can recover fairly quickly, a relatively 
short rotational cycle (e.g. 3 years) is possible. Rotational 
closures are used in industrialized sea cucumber fisheries 
with high technical capacity. However, the long-term 
success of this management tool has yet to be proved.

Limitations
•	 Only appropriate where user rights are well defined 

and respected.
•	 Biological data are usually insufficient to reliably 

determine an appropriate rotational harvest strategy. 
Slow rates of growth and population turnover make 
many species unsuitable for this strategy.

•	 Fishing effort per unit area may rise because less area 
is open to fishing at any given time.

•	 Rotational plot designs may exclude some fishers, e.g. 
from distant or deep fishing grounds.
•	 Compliance is difficult to verify.

How to implement
•	 Critically assess whether the growth 

rates and recruitment of the target 
species are fast enough to keep pace 
with the rotational cycle.

Most, if not all, sea 
cucumber fisheries 
will lack the basic 
data to apply 
rotational closures 
with any scientific 
confidence.
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•	 Determine the rotational cycle (in years), based on 
the biology of the target species.

•	 Determine the current access rights of stakeholders.
•	 Meet with stakeholders and determine if closures of 

rotational plots will be a suitable strategy.
•	 Decide on the best number and size of plots to 

have in the fishing grounds (see Purcell, 2010).
•	 Conduct fishery-independent surveys to estimate 

the abundance of each species to be fished in plots.
•	 Monitor the recovery of sea cucumber populations 

in plots before and after fishing periods. 

Fishery regulations

Queensland

Cairns

Cooktown

CooktownKm
0 50 100
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2009

Rotation zones GBRMP Zoning

Plots for a rotational harvest strategy in part of the sea cucumber 
fishery of the Great Barrier Reef, Queensland, Australia.
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Territorial user rights to fish (TURF)
Definition: The provision to certain users, e.g. fishers or 
sea ranching proponents, of exclusive privilege to exploit 
certain resources and/or access certain areas of sea bed.

Place-based tenure systems have been used especially 
for sedentary marine animals. TURFs are one form of 
exclusive access to harvest in defined portions of sea bed, 
which may be granted to fishers or fishing cooperatives. 
Access to fishing grounds can be granted to people 
who deserve it most or who comply with management 
regulations. In theory, TURFs provide an incentive to 
harvest resources sustainably because fishers can leave 
some animals, knowing that other fishers cannot take 
them. 
 
Limitations

•	 Conflicts can erupt when some fishers are granted 
TURFs while others are not.
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•	 Poaching can occur in areas allocated to other 
people groups as a consequence of dislocation or 
jealousy.

•	 TURFs are difficult to implement in fisheries with 
a large number of fishers or fisher groups.

•	 Planning and marking out the fishing plots requires 
much work by the management agency.

•	 The provision of access rights must lead to better 
ownership and stewardship of resources by the 
fishers for this measure to be successful.

How to implement
•	 Obtain information to understand the socio-

economic and legal structure of the fishery.
•	 Try to appraise whether the provision of access 

rights to fishers is likely to lead to reduced effort.
•	 Can fishing grounds be sensibly divided among the 

users and marked out? 
•	 Decide who is to have access and how to divide the 

territorial rights among fishers or fisher groups.
•	 Consider traditional or cultural attachments to the 

fishing grounds or resources.
•	 Decide whether the user groups will pay for the 

access rights, and how much.

Fishery regulations
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Actions to implement 
management

INFORMATION FOR MANAGEMENT
Overview of the harvested species
Definition: Simple surveys and literature searches to 
understand the ecology of sea cucumbers in the fishery, 
and the past and current exploitation by fishers. 

This activity should be part of the “scoping phase” in 
developing a management plan (discussed earlier). The 
information should provide an understanding of the 
range of species harvested, their basic biology (e.g. size-at-
maturity, behaviours and preferred habitats), their value and 
distribution in the fishery. Size limits and other regulatory 
measures can then be correctly chosen and local names can 
be matched to the scientific names of each species.

Limitations
•	 Some common names used by fishers may apply to 

two or more species.
•	 More species may be available in the wild than 

fishers currently collect.
•	 The local value of each species may poorly reflect 

the true international market value.

How to implement
•	 Find out what species can be found in the fishery. 

Contact taxonomists to help in identifying species.
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•	 Find out whether each species is endemic or widely 
distributed.

•	 Review literature to understand the ecology and 
habitats of each commercial species (see Further 
Reading section).

•	 Find out why some species are more sought after 
by fishers and traders.

•	 Use simple indicators to roughly assess the stock 
abundance of species in the fishery (Friedman 
et al., 2008).

Some guidebooks that illustrate 
various sea cucumber species are 
available, such as the FAO guide 
depicted.
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Fishery-independent stock surveys 
Definition: A process of collecting and analysing data 
on the sea cucumber populations through surveys 
independent of the animals collected by fishers. These can 
also be called “population surveys” or “censuses”.

Most often, fishery-independent surveys comprise 
underwater visual census (UVC) of sea cucumber densities 
and later analyses of abundance, diversity and distribution. 
These data can be used to show the relative “health” of 
the stocks and to evaluate the management strategy in 
relation to target reference points. Fishery-independent 
surveys conducted repeatedly over time can be a way to 

monitor the response of stocks 
to a certain fishing pressure or 
management measures.

Limitations
•	 Relatively costly and time-

consuming.
•	 Require experienced divers 

and a suitable boat.
•	 Misidentification of 

species will confound the 
correct abundances and 
distributions of species.

•	 Geographical Information 
Systems (GIS) may be 
needed, requiring technical 
competence.
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A skin diver holds to a 
“manta board” being towed 
behind a small boat to count 
sea cucumbers within a 
2-m wide belt transect on a 
shallow tropical reef flat.
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How to implement
•	 Establish a list of species 

likely to be found.
•	 Decide what questions 

you hope to answer.
•	 Optain advice from, or 

hire, specialists.
•	 Use methodologies from 

other reputable studies.
•	 Determine the number 

of sample units (e.g. 
transects) to obtain the 
desired precision.

•	 Define the area and frequency of the surveys.
•	 Choose the sampling design and methodologies.
•	 Count the number of, and measure, individuals for 

each species in the sample units.
•	 Calculate densities and abundance for each species.

Two SCUBA divers 
surveying sea cucumbers on 
soft sediments in deep water.
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Fishery-dependent stock surveys 
Definition: A process of collecting and analysing data 
on fishing activities and catches of sea cucumbers in the 
fishery.

Fishery-dependent surveys collect information on what, 
when, where and how animals have been caught in the 
wild by fishers. Most often, these surveys are based on data 
submitted by fishers (e.g. via logbooks) or data collected by 
fishery officers observing or inspecting the sizes and types 
of sea cucumbers caught, processed or traded. 

These data will reveal a great deal about fishing activities, 
the catch structure, areas where animals are being caught 
and catch-per-unit-effort (CPUE) of fishing. Fishery-
dependent data are relatively easy and cheap to collect. 
However, data like CPUE should be used cautiously 

as indicators of stock abundance 
because fishers can deplete one fishing 
ground after another (termed “serial 
depletion”) and still maintain the same 
catch rate. 

Limitations
•	 Data from the fishers’ logbooks may be incomplete 

or incorrect.
•	 Fishery-dependent data will give a biased 

indication of the composition, sizes and abundance 
of wild stocks due to selectivity by fishers.

•	 Catch rates can be stable or increase over time even 
though the resource is declining in abundance. 

Data on catch-per-
unit-effort are not a 
reliable indicator of 
stock abundance.
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How to implement
•	 Choose one or 

more data collection 
methods. Data can 
be gathered through 
(a) landing surveys, 
(b) surveys at 
processing stations, 
(c) logbooks or 
logsheets returned 
by fishers, or (d) 
fishery observers on 
fishing boats.

•	 Prepare data sheets or logbooks using published 
examples.

•	 Arrange with fishers to go with them as an 
observer or record their catch once they return to 
shore.

•	 Give fishers simple identification guides with 
logbooks so species are correctly identified.

•	 Make the submission of logbooks a condition of 
licence renewal for fishers.

•	 Include in logbooks the number and total weight 
of each species collected, any animals discarded, 
fishing areas, fishing duration, number of fishers.

•	 Validate the accuracy of logbooks by inspecting 
catches at sea or comparing data with exports.

Collecting data on catches at an 
exporter’s facility in Papua New 
Guinea.
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Socio-economic surveys
Definition: The collection of data on responses from 
fishers, and other actors in the fishery, to questions about 
factors that affect the exploitation of stocks.

The surveys would commonly entail questionnaire-
based interviews with fishers, processors, exporters and 
other stakeholders of the fishery. The surveys should 
reveal important information about the different actors in 

the fishery as well as how 
and where sea cucumbers 
are being collected. 

Socio-economic surveys 
help to choose regulatory 
tools that will be accepted 
by stakeholders. Analyses 
of data of socio-economic 
indicators can also serve to 
evaluate the performance 
of management strategies.

Limitations
•	 Lack of capacity to design and conduct socio-

economic surveys in a structured way.
•	 Data can be biased if sampling is not random.
•	 Fishers may give false information (even 

unintentionally) or be reluctant to give 
information.

A researcher recording responses 
of a Filipino fisher during a socio-
economic survey.
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How to implement
•	 Define the purpose of the survey and what 

information is required.
•	 Seek expertise to conduct surveys that will give 

reliable, non-biased data.
•	 Adapt an existing survey questionnaire for sea 

cucumber fisheries. 
•	 Choose an appropriate sampling design.
•	 Try to cover a wide breadth of stakeholders, not 

just fishers. 
•	 Conduct household surveys where there is 

subsistence fishing and many family members may 
be involved in fishing.

•	 Use visual aids and field identification guides.
•	 Validate the information and communicate to 

stakeholders on how data were used.
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Price monitoring
Definition: Regular examination over time of the prices of sea 
cucumbers and beche-de-mer along the marketing chains: 
i.e. from fishers, collectors, exporters and consumers.

Price monitoring can show whether fishers are receiving 
a fair share of the export value of sea cucumbers. The 
information can also be used to assess the income generated 
by the fishery and the economic importance to various 
actors. Monitoring along the whole “market chain” allows 
government agencies to verify or set appropriate taxes and 
duties. 

Limitations
•	 Difficulty in persuading agents to provide reliable 

information on prices of sea cucumbers sold or 
exported.

•	 Remoteness of some fishers or buyers may make it 
difficult to gather price data.

•	 Custom officers may lack the training to identify 
species and grades of sea cucumbers.

•	 Data from overseas markets are hard to interpret.

How to implement
•	 Find out the relationships between sellers, 

exporters and importers along the market chain.
•	 Involve the local trade ministry and customs 

departments in monitoring of prices and grades. 
•	 Establish a process to obtain prices from the 

international market.
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Sea cucumbers
A global review of fisheries and trade

FAO Fisheries and Aquaculture 
Technical Paper No. 516. Rome, 
FAO. 2008.

This paper reviews the world-
wide population status, fishery 
and trade of sea cucumbers 
through the collection and 
analysis of the available 
information from five regions, 
covering known sea cucumber 
fishing grounds: temperate 

areas of the Northern Hemisphere; Latin America and 
the Caribbean; Africa and the Indian Ocean; Asia; and the 
Western Central Pacific. For each region, a case study of 
a “hotspot” country or fishery is presented to highlight 
critical problems and opportunities for the sustainable 
management of sea cucumber fisheries. The hotspots 
are Papua New Guinea, the Philippines, Seychelles, the 
Galapagos Islands (Ecuador) and the fishery for Cucumaria 
frondosa of Newfoundland in Canada. Together they 
provide a comprehensive and up-to-date evaluation of the 
global status of sea cucumber populations, fisheries, trade 
and management, constituting an important information 
source for researchers, managers, policy-makers and 
regional/international organizations interested in sea 
cucumber conservation and exploitation.
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INSTITUTIONAL REQUIREMENTS
Support institutional arrangements for local-scale 
management
Definition: Aid for fishers or fisher groups to take joint, or 
full, authority in developing and implementing resource 
management.

The support could be by way of assistance to establish 
community organizations, cooperatives or customary 
groups. The establishment of institutions for resource 
management by fisher groups is part of co-management 
and community-based management and encouraged 

within an EAF (FAO, 2003).
Co-management and community-

based management arrangements will 
be particularly useful in small-scale 
fisheries where top-down, centralized 
systems have proved inefficient. Within 
communities, fishery regulations can be 

better understood because they are developed through 
wide participation.

Limitations
•	 The group/community may not act in its self-

interest and the management decisions may lead to 
poor outcomes.

•	 Potentially poor understanding of biological 
processes to aptly manage the resource.

•	 Financial resources may be lacking for proper 
monitoring or surveillance.

Local-scale 
management 
improves 
accountability 
and compliance of 
fishery regulations.
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•	 The fishing practices in one community may affect 
the sustainability of sea cucumber stocks in a 
neighbouring community.

How to implement
•	 Assess existing institutions in place and the merits 

of alternative management systems.
•	 Meet with the fishers and fishing communities to 

see how best these institutions can be formed.
•	 If appropriate, assist in the formalization of the 

local-level institution.
•	 Map out how the different organizations or 

stakeholders are linked.
•	 Define the decision-making process.
•	 Describe and support the legal frameworks.
•	 Try to match the spatial jurisdictions of 

management institutions with the spatial scale at 
which ecological processes operate in the fishery.

•	 Devolve other management activities, like 
surveillance, enforcement and monitoring.
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Establish management advisory committees
Definition: Support to enable the formation of 
multidisciplinary bodies of stakeholders that provide 

information and advice on the 
best practices for the management 
of the fishery.

A management advisory 
committee (MAC) may be 
made up of fishing cooperative 

representatives, fishery managers, scientists, local 
representatives, decision-making authorities and social 
workers. MACs can serve to bring a wider range of 
views and aspirations into the decision-making process. 
Consultative committees (CCs) are similar to MACs, and 
tend to be used for smaller or developing fisheries. MACs 
and CCs provide a forum for assessing the potential 
consequences, costs and practicality of various scenarios 
of management regulations.

Limitations
•	 Advisory bodies may not act in the best interests of 

the resource or fishers. Members may have vested 
interests.

•	 The expertise for certain roles may be lacking.
•	 Consensus about management decisions may be 

difficult to achieve. Disputes, or differences of 
opinion, can stall the decision-making process. 

•	 Consultation can be time-consuming.
•	 MACs may lack the authority for decision-making.

MACs can achieve 
broader acceptance 
and ownership of 
management decisions 
than top-down systems.
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How to implement
•	 Develop a list of credible and skilled stakeholders 

and experts.
•	 Decide on who will best be part of the committee, 

with around 5–10 members.
•	 Assign a chairperson.
•	 Define and decide on committee purpose, 

objectives and protocols (e.g. meeting schedules).
•	 Publicize the contact details of all representatives 

on the committee.
•	 Develop a process to circulate information from 

the MACs to other stakeholders.
•	 Provide MACs with information on the fishery, 

existing legislation and the legal framework for 
decisions.

•	 Ensure adequate funding for MAC meetings.

Actions to implement management
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Legal requirements
Legislation of management regulations
Definition: Facilitate and support processes that enable 
fishery management measures to be formalized into 
effective legal instruments or documents.

Support from fishery managers could include help 
to write conditions of local ordinances or international 
conventions such as the Convention on International 
Trade in Endangered Species of Wild Fauna and Flora  
(CITES). Management decisions must be properly set 
into the legal framework of the managing institution so 
that they are duly respected and can be legally enforced. 
Setting regulations into the legislative framework promotes 
responsible action.

Limitations
•	 Inadequate legal support for placing management 

regulations into legislation in a timely fashion.
•	 Management institutions may lack the motivation 

to place management decisions into law.
•	 Political manipulation and corruption.

How to implement
•	 Assess policy and planning needs for the fishery.
•	 Find out how resource management is placed into 

legislation, at the level of the managing institution.
•	 Find out what the requirements of the legal system 

and expected timeframes are.
•	 Draft the fishery regulations in simple terms.
•	 Seek technical and legal advice.
•	 Seek the endorsement of decision-makers.
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Managing sea cucumber fisheries with an 
ecosystem approach

FAO Fisheries and Aquaculture 
Technical Paper No. 520. Rome, 
FAO. 2010.

Sea cucumbers are important 
resources for coastal livelihoods in 
more than 40 countries. However, 
widespread overexploitation of 
wild stocks risks biodiversity 
loss and the long-term viability 
of fisheries. Spawned from an 
FAO international workshop 

of experts, this document presents a “road map” to guide 
fishery managers in choosing appropriate regulatory 
measures and management actions for sea cucumber 
fisheries. It elaborates on their use, limitations and modes 
of implementation, with examples and lessons learned 
from various fisheries. Achieving sustainable management 
of sea cucumber fisheries requires an ecosystem approach 
to fisheries (EAF), precautionary regulations, improved 
enforcement and stronger commitment of fishery managers 
and policy-makers.
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International agreements and the CITES
Definition: Binding or non-binding arrangements between 
governments that promote cooperation towards common 
interests and objectives.

Management and conservation of sea cucumbers might need 
international support because the geographic distribution 
of most species goes beyond political boundaries and 
trade involves international markets. The CITES aims to 
ensure that trade in wild animals is ecologically sustainable. 
Listing of species under one of the three Appendixes will 
give certain levels of control on trade:
Appendix I: offers the highest protection for species that 

are threatened with extinction;
Appendix II: offers moderate protection for species 

that could become threatened if their trade is not 
effectively regulated;

Appendix III: provides assistance to countries in the 
enforcement of its national trade regulations.

A CITES listing could help to protect 
some rare or depleted sea cucumber 
species from extinction. International 
agreements may place requirements 
for trade reporting, thus helping to 
enforce national regulations. 

Limitations
•	 Lack of political will to pursue agreements.
•	 Conflicts of interests between potential partner 

countries. 

International 
agreements 
may be useful 
in preserving 
critically 
depleted, rare 
or endemic 
species.
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•	 Agreements may not be put into practice at the 
national level.

•	 Financial or technical constraints to follow the 
requirements of CITES listings.

•	 Identifying the listed species in international 
trade.

•	 Socio-economic problems if countries apply 
CITES listings more strictly than required.

How to implement
•	 Support the development of international 

agreements for exploitation and trade.
•	 Check national and international legal frameworks 

by which agreements can be made and enforced.
•	 Obtain reliable assessments of the national and 

global status of the species being fished.
•	 Find out if any of the species in the fishery are 

threatened with extinction locally.
•	 Examine the advantages and disadvantages of an 

international agreement, like the CITES, including 
likely costs.

•	 Implement monitoring to assess whether the 
agreement conditions are being met.
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Assign accountability
Definition: Assigning to somebody the obligation to 
demonstrate and take responsibility for performance of 
the fishery.

Assigning accountability promotes 
more commitment to act responsibly 
and take ownership of the consequences 
of poor judgement in fisheries 
management. Accountability helps to 
identify mistakes and errors so that they 
can be remedied. There may be official 

accountability for research and the communication 
or enforcement of regulations. For example, fisheries 
officers may be made accountable for ensuring that 
all fishers and processors are aware of the regulations, 
whereas customs officers can be made accountable for 
checking shipments of beche-de-mer.

Limitations
•	 Turnover of decision-makers erodes clarity about 

who is accountable for fishery performance.
•	 Those accountable may be reluctant to take hard 

decisions.
•	 Lack of political will to take actions against those 

accountable for decisions, scientific information, 
surveillance or enforcement.

Assigning 
accountability 
provides a 
foundation for 
the decision-
making process. 
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How to implement
•	 Find out the legal framework by which people can 

be held accountable and penalized.
•	 Define clear reference points by which 

accountability can be judged.
•	 Define duties and responsibilities of participants.
•	 Set clear performance indicators at various levels: 

ecosystem, wild stocks and economics.
•	 Politicians should be accountable for ensuring 

adequate funding and the governance structure.
•	 Define and implement meaningful sanctions, or 

remedial action, for breaches of responsibilities.
•	 Promote transparency by making the 

accountability public.
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Enforcement
Definition: Intervention to ensure that users comply with 
management regulations and enable penalties to be applied 
to offenders.

Enforcement may entail 
physically checking catches, gear 
used on boats, or the areas being 
fished, and imposing fines or other 
sanctions if the catch or fishing 
gear are not in accord with the 

regulations. Some form of enforcement is usually needed 
in order for the management measures to be adhered to.

Enforcement can also enhance compliance by 
providing an example that offenders will be prosecuted 
for breaches.

Limitations
•	 Lack of financial and human resources set aside for 

adequate enforcement.
•	 Limited technical capacity of the fishery officers to 

conduct inspections and understand the laws.
•	 Conflict with fishers if they do not understand or 

have not been made aware of the regulations.
•	 Lack of political will to prosecute offenders.
•	 Penalties may not be appropriate or severe enough 

to discourage offenders.
•	 Corruption of the enforcement process.

Enforcement seeks to 
ensure that all actors 
in the fishery comply 
with management 
regulations.
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How to implement
•	 Make simple and consistent 

fishery regulations in the first 
instance, for ease of enforcement.

•	 Assess the financial, technical 
and human-resource capacity of 
the management institution.

•	 Provide sufficient funds for the 
enforcement (FAO, 1995).

•	 Assign the authority (to persons or a group) for 
enforcement.

•	 See how stakeholders can be involved.
•	 Train enforcement officers so they understand the 

regulations and methods of inspection.
•	 Decide how the regulations will be enforced and 

set out the penalties.
•	 Inform stakeholders about the regulations, 

inspections and penalties.

Inspecting sea 
cucumbers at 
processing centres 
will generally 
be easier than 
inspecting 
landings of fishers.
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Education and communication with 
stakeholders

Definition: The exchange of information 
(both ways) with stakeholders about the 
management of the fishery. 

Communication strategies include 
dissemination of leaflets, radio programmes, 
roving theatrical presentations, local 
presentations and newspaper articles or 

comics. Stakeholders can then be informed about the fishing 
regulations, the biology of sea cucumbers, the status of wild 

stocks and management 
principles and objectives. 
An understanding of these 
aspects will foster better 
compliance of regulatory 
measures.

A communication 
programme also allows 
feedback to identify 
issues of stakeholders and 
traditional knowledge, 
which should be used in 
management (FAO, 2003).

Limitations
•	 Skills in effective  communication about sea 

cucumber biology and management principles may 
be lacking in fisheries agencies.

Scientists communicating sea 
cucumber fisheries management 
with artisanal fishers in the 
Philippines.
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Only when 
stakeholders are 
educated about 
the regulations 
will they comply 
unreservedly.
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•	 Language – in 
countries with 
many local 
dialects.

•	 Lack of adequate 
and appropriate 
education 
materials.

How to implement
•	 Develop a 

communication 
and education 
strategy – what methods and materials will be most 
effective?

•	 Set the periodicity at which fishery officers and 
other agents interact with fishers and how.

•	 Set aside funding for the activities.
•	 Train fishery officers in communication techniques.
•	 Develop education materials or adopt those used in 

other fisheries. Simple materials, like comic books 
in local languages, may prove most effective.

•	 Trial the educational material on some fishers and 
adapt them as needed.

•	 Evaluate the effectiveness of the programme. 
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Front cover of comic book about 
sea cucumber fisheries management 
given to fishers in Papua New 
Guinea.
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Improve quality of processing through 
training
Definition: Support, or facilitation, of training for 
fishers and processors in best practices for processing 
sea cucumbers into beche-de-mer or other marketable 
forms.

Processing means the transformation of live sea 
cucumbers into a product form that can be exported 
or sold for consumption (e.g. salted, frozen, dried 
and canned). Sea cucumbers are most commonly 
processed into the dried form, called “beche-de-mer” or 
“trepang”.

Helping fishers to improve the quality 
of processing allows them to make 
more money out of the sea cucumbers 
they harvest and reduces the number of 
poorly processed animals that have to 
be discarded. Such training can also ease 
fishing pressure because fishers may then 

 

Left: small, poorly processed sandfish (Holothuria scabra) 
from the Philippines. Right: large, well-processed sandfish in 
New Caledonia.
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Building skills 
in processing 
can shift income 
generation from 
harvesting to 
value-adding.
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make sufficient money out of 
fewer well-processed animals 
(Purcell, 2010). 

Limitations
•	 Reluctance of 

processors to share their 
techniques.

•	 Buyers may prefer 
different processing 
methods.

•	 The market can change 
over time, requiring new 
processing methods.

•	 Management agencies 
may lack the resources or expertise to train fishers.

How to implement
•	 Find out which processing modes are preferred by 

traders or overseas importers.
•	 Help to improve the contacts between experienced 

processors and fishers.
•	 Assess the quality of exported sea cucumbers. 
•	 Identify where poor processing is occurring.
•	 Support training workshops – hire expert 

processors if needed.
•	 Provide information sources, like simple manuals.
•	 Promote environmentally friendly methods (e.g. 

ways to reduce deforestation for fire wood).
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Children boiling sea cucumbers 
in Papua New Guinea. 
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Restocking
Definition: The translocation of adults, or release of 
juveniles, to create protected breeding populations that 
naturally rebuild stocks in the fishery.

Restocking aims to form nucleus populations of adult 
sea cucumbers that breed so that their 
offspring can repopulate neighbouring 
fishing grounds. This means that the 
released animal must be fully protected 
from fishing. 

Culturing juveniles in hatcheries 
and releasing them for restocking is 
expensive. So, managers should prevent 
fishing pressure that depletes stocks 

to the point where restocking is needed (FAO, 1995). 
Restocking may be appropriate when wild stocks have 
been depleted far too low to expect natural recovery 
of the stock using other management measures (Bell, 
Purcell and Nash, 2008).

Restocking may arise, inadvertently, from breeding 
populations of adults created by sea-based aquaculture of 
sea cucumbers.

Limitations
•	 Difficulty in finding enough 

broodstock for culture-based 
restocking.

•	 Translocating juveniles from one 
region, or country, to another can 
cause irreversible genetic problems.

Broodstock 
and juvenile 
sea cucumbers 
should not be 
translocated 
among regions 
or countries.

Restocking 
should be 
used only as a 
“last resort” 
and not as a 
substitute for a 
precautionary 
management.
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•	 Availability of hatchery technology (see Lovatelli 
et al., 2004).

•	 High costs of producing juveniles.
•	 Optimal restocking methods may not yet be 

developed to achieve good survival of juveniles.
•	 Difficulty in guaranteeing the protection of released 

juveniles or adults.

How to implement
•	 Determine the abundance of animals in the wild.
•	 Consider the costs and time frames for restocking 

and whether aggregating wild adults or releasing 
cultured juveniles will be most cost-effective (Bell, 
Purcell and Nash, 2008).

•	 Are methods well established for culturing and 
restocking the target species?

•	 Mark the juveniles to 
allow monitoring to verify 
survival rates and to identify 
restocked animals.

•	 Determine the best sites for 
stocking and ensure they are 
protected from fishing.

•	 Implement better enforcement 
and management of the 
fishery to avoid the need for 
restocking.

•	 Monitor populations of the 
stocked species outside the 
stocked areas before and after 
stock rebuilding.

Juvenile Holothuria 
scabra being chemically 
marked in a hatchery 
tank prior to release in 
the wild.
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Commercial holothurians of the tropical Pacific

Posters and field ID cards are useful in determining what 
species are found in the fishery. Species identification is 
greatly aided by examining microscopic spicules from 
samples of body tissues. Species names may change over 
time. Since this poster was printed (Purcell et al., 2008), 
a study has shown that Bohadschia similis should now be 
called Bohadschia marmorata. 

Holothuria

Actinopyga

Actinopyga

Bohadschia

Holothuria

Holothuria

Stichopus

Thelenota Pearsonothuria

Bohadschia

Produced with financial support from the Australian Centre for International Agricultural Research (ACIAR), the Food and Agriculture Organization of the United Nations (FAO),
the European Union via the EU/SPC Pacific Regional Oceanic and Coastal Fisheries Development Programme (PROCFish coastal component and CoFish), and the WorldFish Center.

Produced by the WorldFish Center and the Secretariat of the Pacific Community’s Fisheries Information Section and Reef Fisheries Observatory.
Conceived and prepared by Steve Purcell (WorldFish Center), Emmanuel Tardy (SPC), Aymeric Desurmont (SPC) and Kim Friedman (SPC).

Lollyfish
Holothuria atra

Value:

Habitat: Sandy lagoons and reef flats. Depth: 0–30 m.

Key ID: Black. Thin cylindrical body. Large specimens without sand covering; small specimens usually 
with sand covering and bare spots. Anus terminal to sub-dorsal. Very short papillae. Skin produces
reddish-purple toxic dye when rubbed. Commonly to 23 cm; max. 65 cm.

Snakefish
Holothuria coluber

Value:

Habitat: Sandy reef flats, under rocks. Depth: 1–4 m.

Key ID: Dark grey. Stout papillae with characteristic yellow tips. Tentacles creamy-yellow. Long body; wider 
in the front with flanged mouth. Contracts into crevices when disturbed. Commonly to 40 cm; 
max. 60 cm.

Pinkfish
Holothuria edulis

Value:

Habitat: Rubble-covered reef flats, lagoons and reef fronts. Depth: 0–24 m.

Key ID: Black or purple dorsal surface with pink ventral surface and ventral flanks. Thin cylindrical body.
Usually fine covering of sand. Anus terminal. Very short papillae. Commonly to 24 cm; max. 38 cm.

Red snakefish
Holoth vomaculata

Value:

Habitat: Sandy reef flats and under rocks. Depth: 1–3 m. 

Key ID: Reddish brown with red to yellowish tips to papillae. Long slender body. Flanged mouth with dark 
brown to black tentacles. Commonly to 35 cm; max. 43 cm.

White teatfish
Holothuria fuscogilva

Value:

Habitat: Lagoons and passes on pavement or sand. Depth: 3–40 m.

Key ID: Variable: dark brown or creamy-white, with or without blotches; light brown ventral surface. Dorsal 
surface coated with sand. Stout body with pointed lateral protrusions (‘teats’). Rough texture; very
short papillae. Anus terminal with small teeth. Commonly to 41 cm; max. 55 cm.

Elephant trunkfish
Holothuria fuscopunctata

Value:

Habitat: Sandy lagoons and reef flats. Depth: 2–33 m.

Key ID: Yellow to golden-orange dorsal surface with black spots and deep transverse wrinkles; white ventral 
surface. Usually thickly covered with sand. Arched dorsally, flattened ventrally. Short papillae. 
Commonly to 48 cm; max. 66 cm.

White threadsfish
Holothuria leucospilota

Value:

Habitat: Sandy reef flats, and often under rocks. Depth: 0.2–4 m.

Key ID: Black. Long slender body. Thin black papillae. Black tentacles. Commonly to 21 cm; max. 28 cm.

Sandfish
Holothuria scabra

Value:

Habitat: Muddy-sand seagrass beds and reef flats. Depth: 0.5–3 m.

Key ID: Brownish-grey, brownish-green or dark grey with tiny black dots; lighter-coloured ventral
surface. Sub-cylindrical body with deep wrinkles on dorsal surface. Anus terminal. Very short
papillae. Commonly to 24 cm; max. 32 cm.

Golden sandfish
Holothuria scabra var. versicolor

Value:

Habitat: Sandy reef flats and lagoons. Depth: 1–8 m.

Key ID: Variable: black to beige, with or without black blotches; grey or cream ventral surface. Stout, sub-
cylindrical body. Very shallow, or no body wrinkles. Anus terminal. Short papillae, but longer than 
those of the sandfish (H. scabra). Commonly to 32 cm; max. 46 cm.

Black teatfish
Holothuria whitmaei

Value:

Habitat: Reef flats, fronts and passes on pavement or sand. Depth: 1–30 m.

Key ID: Invariably black, coated with sand dorsally; dark grey ventral surface. Stout body with lateral 
protrusions (‘teats’). Rough texture; very short papillae. Anus terminal with small teeth. Commonly 
to 34 cm; max. 54 cm. 

Note: Previously named Holothuria nobilis in the Pacific Islands region.

Deepwater redfish
Actinopyga echinites

Value:

Habitat: Coastal reefs, in rubble, seagrass beds, or sand between corals. Depth: 0–3 m.

Key ID: Brown, darker on dorsal surface, which also has pimpled texture. Dorsal papillae long and slender.
Anus terminal with 5 teeth. Often covered with sand. Commonly to 15 cm; max. 36 cm.

Stonefish
Actinopyga lecanora

Value:

Habitat: Areas with live coral and coral rocks, and reef ledges. Depth: 0.5–7 m.

Key ID: Sometimes marbled with whitish blotches; often has white patch around anus. Cylindrical body,
slightly flattened ventrally. Anus terminal with five conical teeth. Commonly to 22 cm; max. 24 cm.

Surf redfish
Actinopyga mauritiana 

Value:

Habitat: Oceanic-influenced reefs in wave-exposed zones. Depth: 0–10 m.

Key ID: Rusty brown with whitish blotches and spots. Rigid body with trapezoidal section; ventral surface 
with numerous podia. Anus terminal with 5 teeth. Commonly to 24 cm; max. 38 cm.

Hairy blackfish
Actinopyga miliaris

Value:

Habitat: Sandy lagoons and reef flats. Depth: 1–10 m, but mostly less than 4 m.

Key ID: Dark brown with lighter ventral surface. Stout, cylindrical body. Anus terminal with 5 conical teeth. 
Numerous long, thin papillae. Contracts to a ball shape when disturbed. Commonly to 20 cm;
max. 30 cm.

Burying blackfish
(New Caledonia blackfish)
Actinopyga spinea

Value:

Habitat: Muddy-sand lagoons and reef flats. Depth: 1–12 m.

Key ID: Rusty brown to dark brown, often with fine sand dorsally. Sub-cylindrical body, more elongate than 
hairy blackfish (A. miliaris). Anus subdorsal with nodular teeth. Small thin papillae. Commonly to 
30 cm; max. 40 cm.

(not yet named)
Actinopyga nov. sp.

Value:

Habitat: Protected and depositional sandy-muddy bays, mostly in seagrass beds. Often recorded with the 
brown curryfish (Stichopus vastus). Depth: 0.2–2 m.

Key ID: Beige to dark brown with fine black stripes. Stout, cylindrical body. Anus terminal with 5 creamy
conical teeth. Numerous long, thin papillae. Contracts to a ball shape when disturbed. Commonly 
to 17 cm; max. 21 cm.

Prickly redfish
Thelenota ananas

Value:

Habitat: Lagoons, in areas with rubble, and passes. Depth: 1–35 m.

Key ID: Dark pink to brownish-red. Large conical papillae over entire body, particularly at ventral flanks and 
ends. Arched dorsally, flattened ventrally. Anus terminal. Commonly to 55 cm; max. 70 cm.

Amberfish
Thelenota anax

Value:

Habitat: Calm, sandy lagoons and sandy reef fronts. Depth: 2–40 m.

Key ID: Light grey with pink spots in blotches. Squarish in cross-section. Papillae wart-like on dorsal surface 
and large on ventral flanks. Anus terminal. Commonly to 63 cm; max. 89 cm.

Candycanefish
Thelenota rubralineata

Value:

Habitat: Reef slopes with oceanic influence, close to high islands. Depth: commonly 15–35 m.

Key ID: Creamy white with numerous fine red lines. Squarish in cross-section. Large conical papillae with 
yellowish pointed tips on dorsal surface and ventral flanks. Anus terminal. Length commonly 
30–50 cm. Reported to be rare in many localities.

Tigerfish
(Leopardfish)
Bohadschia argus

Value:

Habitat: Commonly on sand at base of reef slopes or on reef flats and in lagoons. Depth: 1–30 m, but mostly 
found in shallow waters.

Key ID: Light grey, brown or mauve, with characteristic eye-like spots with dark centre. Cylindrical body,
flattened ventrally. Anus nearly dorsal; ejects tubules readily. Commonly to 37 cm; max. 60 cm.

Chalkfish
(Brownspotted sandfish)
Bohadschia similis

Value:

Habitat: Coastal lagoons and inner reef flats with soft sediments. Mainly nocturnal. Depth: 0.5–3 m.

Key ID: Beige dorsal surface with brown patches, white ventral surface. Slippery texture. Numerous long 
papillae. Cylindrical body, flattened ventrally. Anus nearly dorsal; ejects white tubules readily.
Commonly to 22 cm; max. 32 cm.

Note: A similar species, B. marmorata, rarely discharges tubules and prefers habitats with strong currents.

Brown sandfish
Bohadschia vitiensis

Value:

Habitat: Calm waters of coastal lagoons and inner reef flats with soft sediments. Depth: 1–7 m.

Key ID: Whitish to yellow with fine dark-brown spots, less numerous near anus. Slippery texture.
Cylindrical body, flattened ventrally. Anus nearly dorsal; ejects tubules readily. Commonly
to 31 cm; max. 42 cm.

Note: Possibly B. bivittata if dorsal banding present. Taxonomy tentative.

Greenfish
Stichopus chloronotus

Value:

Habitat: Reef flat and upper slopes. Depth: 1–27 m, but mostly found in shallow waters.

Key ID: Dark green with orange tips to stout dorsal papillae in two rows. Rigid body with quadrangular 
section. Anus terminal. Commonly to 23 cm; max. 38 cm.

Curryfish
Stichopus herrmanni

Value:

Habitat: Coastal reefs and lagoons in rubble and muddy-sand bottoms. Depth: 1–30 m.

Key ID: Yellow-orange with numerous conical warts in eight rows. Firm body with quadrangular section. 
Anus terminal. Commonly to 39 cm; max. 55 cm.

Dragonfish
(Selenka’s sea cucumber)
Stichopus horrens group

Value:

Habitat: Shallow coastal reef with rubble and boulders. Nocturnal species. Depth: 0–3 m.

Key ID: Grey to light green-brownish. Rigid body with quadrangular section covered with irregular warts. 
Anus terminal. Commonly to 32 cm; max. 39 cm.

Note: Taxonomy complex; several species look similar, including S. naso and S. monotuberculatus, and are
difficult to identify in the field.

Podia
Tube-like feet, generally ending in flat disks, 

which enable the sea cucumber to adhere
to the substrate when moving.

SOME KEY IDENTIFICATION FEATURES

Deepwater blackfish
(Panning’s blackfish)
Actinopyga palauensis

Value:

Habitat: Reef passes and forereef pavement. Depth: 4–18 m.

Key ID: Brownish-black over entire body. Bumpy dorsal surface, with sand covering. Relatively long,
sub-cylindrical body. Anus terminal with serrated or nodular teeth. Small papillae. Commonly
to 30 cm; max. 35 cm.

Flowerfish
(Blackspotted sea cucumber)

Pearsonothuria gr

Value:

Habitat: Reef slopes and coral platforms. Depth: 1–10 m.

Key ID: Blotchy beige and brown; orangey-brown and black spots. Small conical papillae with white tips. 
Warty dorsal surface. Black tentacles with white margins. Anus nearly dorsal. Commonly to 38 cm; 
max. 48 cm.

Brown curryfish
Stichopus vastus

Value:

Habitat: Shallow coastal muddy-sand areas. Depth: 0.5–2 m.

Key ID: Green and yellow harlequin pattern. Firm body with quadrangular section. Commonly to 20 cm; 
max. 36 cm.

Notes:

• Habitat is the main habitat in which species can 
be found.

• Depth for each species is reported as the depth at
which 90% of individuals were observed during
SPC/PROCFish-C or WorldFish Center surveys in
the Pacific region.

• First length (Commonly to ...) is the maximum length 
at which 90% of individuals were observed during 
SPC/PROCFish-C or WorldFish Center surveys in the 
Pacific region. Second length (max. ...) is the overall 
maximum length recorded for each species during the 
same surveys.

• The distribution maps relate only to distribution within 
the SPC area (marked by the dotted line) as observed
during SPC/PROCFish-C surveys in the Pacific region,
and to the north and eastern coasts of Australia as 
documented in various published records.

Anus nearly dorsal 
Anus situated almost on 

the dorsal part of the animal.

Papillae
Small protuberances on the upper 

surface of the body.

Anal teeth 
Some species have 

clearly visible teeth around
the anal opening.

Anus subdorsal 
Anus situated just below 

the dorsal part of the animal.

Anus terminal
Anus situated midway 
between the dorsal and 

ventral parts of the animal.

Tentacles
Tentacles around the mouth 

are used to gather food.

(Cuvierian) tubules 
Some species readily eject 
sticky white threads from
the anus when disturbed.

For more information:

Conand C. 1998. Holothurians. p. 1157–1190. In: 
Carpenter K.E. and Niem V.H. (eds). The living marine 
resources of the Western Central Pacific. Volume 2. 
Cephalopods, crustaceans, holothurians and sharks. 
Rome, FAO. 4218 p.

Friedman K., Purcell S., Bell J. and Hair C. 2008. Sea 
cucumber fisheries: a manager’s toolbox. ACIAR 
Monograph No. 135. Canberra: Australian Centre for 
International Agricultural Research. 32 p.

Kinch J., Purcell S., Uthicke S. and Friedman K. 2008. 
Population status, fisheries and trade of sea cucumbers 
in the Western Pacific. p. 7–55. In: Toral-Granda V.,
Lovatelli A. and Vasconcellos M. (eds). Sea cucumbers: 
a global review on fisheries and trade. FAO Fisheries 
Technical Paper No. 516. Rome, FAO. 317 p. 

SPC website: http://www.spc.int/coastfish/
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Glossary

Beche-de-mer meaning “spade of the sea”, this term refers to dried 
sea cucumbers after gutting and boiling and in some 
cases after salting and smoking.

Capacity (capacity 
in management 
institution)

the level of competence, skills and resources to 
develop, implement and monitor the management 
plan.

Decision control 
rules

rules agreed at the onset of developing a management 
plan about what management actions will be taken in 
light of the level of performance relative to reference 
limits.

Depleted stock populations of sea cucumbers within a fishery that 
have declined to levels whereby the rate of natural 
reproduction and population replenishment is poor, 
or unable to keep pace with mortality losses, due to 
low densities of breeding adults.

Ecosystem an organizational unit consisting of an aggregation 
of plants, animals (including humans) and micro-
organisms, along with the non-living components of 
the environment.

Effort the total amount of fishing activity over a period of 
time.

Exploitation use of the resource for personal gain, whether for 
subsistence or commercial purposes.

Fishery the sum of all fishing activities on a given resource 
(e.g. a sea cucumber fishery), or the activities of a 
certain style of fishing on a particular resource (e.g. 
a dive fishery).

Fishing this term is used interchangeably with “collecting” 
and “harvesting” to describe the act of removing 
sea cucumbers from the wild for commercial or 
subsistence purposes.
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Hookah equipment to allow divers to breath underwater using 
hoses delivering compressed air from compressors 
onboard a boat above them.

Incentive a management measure intended to motivate or 
encourage stakeholders to conduct their activities in 
a responsible way that contributes towards achieving 
the goals and objectives. Incentive measures can 
include, for example, implementation of suitable 
systems of access rights, taxes and subsidies and 
market incentives such as ecolabelling and tradable 
access or property rights.

Indicator a variable that can give a measure of the state of 
the system at any one time, instead of measuring a 
response directly. For example, declining exports is 
an indicator that stocks have decreased, even though 
the stock itself is not measured. 

in the context of reviewing the effectiveness of a 
management strategy, an indicator is a variable that 
shows the present state of a component of the fishery, 
for example, abundance of valuable sea cucumbers in 
fishing grounds.

Life-history traits biological or ecological characteristics of particular 
species relating to different developmental stages or 
reproduction.

Longevity the life span of an animal.

Management 
measure

specific control or action applied to the fishery 
towards the objectives, including technical measures, 
input controls, output controls and user rights. 

Management plan a formal or informal arrangement between a fisheries 
management authority and interested parties or 
stakeholders that identifies the partners in the fishery 
and their respective roles, details the agreed objectives 
for the fishery and specifies the management rules 
and regulations that apply to it and provides other 
details about the fishery that are relevant to the task 
of the management authority.
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Management tool another term for management measure, because 
these are “instruments” used by managers to achieve 
the fishery objectives.

Manager here, refers to the person charged with, or responsible 
for, the stewardship of the fishery, including the 
formation of management regulations, monitoring 
and enforcement. The manager would generally be 
the leader of the managing institution.

Managing 
institution

the group of people in charge of developing 
management plans for the fishery and responsible 
for monitoring, and adapting to, changes in the 
status of resources. It could be the fishery service of 
the country or province, in the case of centralized 
management, or a group of community leaders in 
the case of community-based management.

Marine protected 
area

a portion of the marine benthos and water, with its 
associated biota, reserved to protect part or all of the 
designated environment. The protection may allow 
for regulated levels of extraction (fishing) of plants 
and animals.

Maximum 
sustainable yield

the highest theoretical limit at which sea cucumbers 
can be harvested without significantly affecting the 
reproductive process or the natural replenishment of 
the population.

Mortality death of sea cucumbers in the population due to 
fishing or natural events. 

No-take zone used in the same sense as “marine reserve” to mean 
a marine area, and its occupants, fully protected by 
law from the removal or harm of animals, plants and 
habitat.

Objective a statement that defines and quantifies the fishery 
management goals and defines what the management 
strategy is trying to achieve.

Oocytes female sexual cells or unfertilized eggs released from 
females.

Glossary
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Overfishing a state where fished populations are not able to easily 
recover to the pre-harvest number of animals or to 
levels where the populations can increase in numbers, 
i.e. a state of negative per-capita population growth.

Precautionary 
approach

involves the application of prudent foresight when 
action needs to be taken with incomplete knowledge. 
Where there are threats of serious or irreversible 
damage, lack of full scientific certainty shall not 
be used as a reason for postponing cost-effective 
measures to prevent environmental degradation.

Recruitment the addition of young sea cucumbers to the 
population, here considered as the addition of 
juveniles to a population after post-settlement 
mortality.

Reference point a benchmark against which to assess the performance 
of management in achieving the objectives. A limit 
reference point is a level of a certain parameter to 
avoid going beyond. 

Sedentary slow moving and staying in the same vicinity for 
long periods.

Spatial referring to things, or processes, in geographic 
space.

Sperm male sexual cells.

Stakeholder any person or group with a legitimate interest in 
the use and future of the resource. It includes but is 
not limited to fishers, processors, buyers, resource 
stewards, conservationists and conservation agencies, 
tourism agents, scientists and resource managers.
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Status of stocks/
resource

the abundance and sizes of individual sea cucumbers 
in wild populations within the fishery relative 
to healthy levels at which the animals would be 
breeding successfully and at which populations 
could withstand some losses from fishing without 
undermining population recovery. Stock status 
can be defined relative to fishing impacts, i.e. 
underexploited, fully exploited or depleted.

Stock a group of individual sea cucumbers occupying a 
well-defined spatial range independent of other 
populations of the same species. A stock would 
normally be regarded as an entity for management or 
assessment purposes – thus, populations in different 
areas (e.g. individual reefs) that are normally 
connected through dispersal would be considered a 
single stock.

Temperate pertaining to regions with cold climates, away from 
the tropics.

Trepang a term used in Indian Ocean countries for dried sea 
cucumbers; a synonym of beche-de-mer.

UVC underwater visual census. This survey method 
involves divers recording the number and sizes of 
sea cucumbers along belt transects of the sea floor.
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Pandemic overfishing to critical levels currently 
threatens the persistence of sea cucumber fisheries 

and the important role they play in the livelihoods of 
coastal fishers. Resource managers must embrace an 

ecosystem approach to fisheries, in which biodiversity 
conservation, ecosystem services and the concerns of 
stakeholders are taken into account togheter with the 

economic gains from fishing.

This document is an abridged version of FAO 
Fisheries and Aquaculture Technical Paper No. 520 

Managing Sea Cucumber Fisheries With An Ecosystem 
Approach. This document provides a “road map” for 
developing and implementing better management 

of sea cucumber fisheries. Also summarized here are 
the merits and limitations of potential management 

regulations and actions by the resource manager, and 
steps required for their implementation. 
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