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FOREWORD

The Red Sea and Gulf of Aden possess a wealth of living marine resources. There is
increasing pressure to exploit these resources to provide much-needed capital. Sea
cucumbers have become an important source of income for fishermen and people in the
region, and trade in these resources has recently increased in Yemen.

Due to the rise in international demand for sea cucumbers and the inadequacy of public
awareness concerning their important ecological role, there is justified concern that
resources can and will be fished out, particularly in Yemen, unless adequate management
efforts are put into place. Historically, sea cucumber fisheries in Yemen have been “boom
and bust,” with little attempt at sustainable management. In most cases, there is a clear
indication that the resources have been depleted, and that the financial return to Yemen has
been only a fraction of its true value. Trade has also expanded to neighbouring countries
with no consideration for the principles of sustainable development.

Sustainable resource development depends on a number of factors. These include an
understanding of the biology of the organisms, knowledge about the efficiency of the
fishing techniques and the size of the populations being exploited, and the will of the
stakeholders (fishermen, buyers, reef/resource owners and governments) to balance the
benefits of short-term financial gain with sustainability and long-term returns through
management plans and regulations.

This report is a review of the sea cucumber fishery in Yemen. The review was undertaken
in view of the potential for the sea cucumber fishery and the vulnerability of the resource
to uncontrolled exploitation. It assesses the status of the sea cucumber fishery and provides
several recommendations for management.

A meeting that brings biologists, managers, fishery experts and economists together to
discuss the details of a fisheries management plan for sea cucumbers would be extremely
worthwhile. It would serve as a model upon which additional management efforts could
be based. There is a need for local and regional cooperation if the resources are to be
harvested in a sustainable manner.

Prof. Ziad Abu Ghararah

Secretary General
PERSGA
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1. EXECUTIVE SUMMARY

An assessment of the commercial sea cucumber industry in Yemen was undertaken at
the request of the government of Yemen through the regional organisation PERSGA from
6™ to 24™ of March 2007. The aim was to provide a synopsis of the status of the fishery
and to provide the government with recommendations that will develop into a long term
sustainable fisheries management plan for the industry.

Visits were made to 21 coastal communities, including 5 cities along the Red Sea coast,
11 cities along the Gulf of Aden and 5 coastal cities on the Island of Socotra. Information
associated with all aspects of the fishery (verbal and literature) was collected from staff
at the Ministry of Fish Wealth (MFW), Ministry of Water and Environment (MWE),
Environment Protection Authority (EPA), research agencies and universities, and from
interviews with sea cucumber fishers, wholesale exporters, fishery societies and the general
public. Four sea cucumber presentations were made giving information on life histories,
reproduction, biology, classification and the management of sea cucumbers to interested
parties in the four major centres of Hudaydah, Aden, Mukalla and Hadibo. A formal
presentation was delivered in Sana’a at the Ministry of Fish Wealth detailing the findings
of the project and recommendations to manage the sea cucumber fishery of Yemen.

In total, twenty commercial species of sea cucumbers were identified. These included:
Holothuria nobilis (black teat fish), H. fuscogilva (white teat fish), H. scabra (sand fish), H.
edulis (pink fish), H. atra (lolly fish), Holothuria atra - large (brown lolly fish), H. coluber
(snake fish), Thelenota anax (amber fish), T. ananas (prickly red fish), Pearsonothuria
graeffei (flower fish), Actinopyga mauritiana (surf red fish), A. lecanora (stone fish), 4.
miliaris (black fish), 4. echinata (deep red fish), Actinopyga sp. (no trade name), Bohadschia
vitiensis (brown sand fish), B. similis (chalk fish), B. argus (leopard or tiger fish), Stichopus
hermanni (curry fish) and Stichopus horrens (Selenka’s sea cucumber).

The commercial sea cucumber industry in Yemen is a multi-species fishery and has been
undertaken throughout the country for many years at a low level. Yemen’s Red Sea coast
was traditionally, and remains, the major region for sea cucumber exploitation with the
coastal city of Hudaydah the centre for the export trade. During the past decade the industry
has greatly expanded and reached record harvesting peaks in the years 2004 to the present.
This expansion has led to a change in fishing methods from traditional reef gleaning and
snorkelling to commercial methods of compressed air use and has led to major stock
population declines of all high and medium value species and several low value species.
The three highest value species of sea cucumber in Yemen, Holothuria fuscogilva (white
teat fish) H. nobilis (black teat fish) and H. scabra (sand fish) have been overexploited
throughout the country with populations on the verge of extinction in Yemeni waters.

Due to past overexploitation of sea cucumber stocks within the traditional fishing grounds
associated with the Red Sea there has been a considerable movement of fishers and
merchants from communities along the coast of the Red Sea towards the Gulf of Aden,
Arabian Sea and quite recently to the Socotra islands in search of better sea cucumber
fishing grounds. Few fishing grounds remain where sea cucumber harvesting has not been
undertaken. The only reported exceptions are islands associated with the military (e.g.,
Hunish and Perim Islands) located within the Red Sea, the sanctuary zones associated with
the main island of Socotra, and several small reef patches and systems that are not fished.

The sea cucumber fishery of Yemen is currently an unsustainable fishery and immediate
actions are required to prevent further degradation of exploited stocks. Past sea cucumber
management interventions (e.g., closed seasons) have had little long term effect, not reducing
the exploitation or managing the fishery sustainably. Current management measures
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associated with marine protected areas (e.g., Socotra) provide some level of protection for
those species of sea cucumbers that reside within the habitats protected. Detailed fisheries
management protocols and options are discussed within the report providing information
relevant to their use for the sea cucumber industry in Yemen and are directly related to the
management recommendations.

Currently, there are no regulations or laws specifically addressing the management
of the sea cucumber fishery or the individual species exploited. The development of
national regulations for the sea cucumber fishery is required. These should incorporate
the recommendations presented below and be an integral component of the industry’s
management plan that also incorporates public awareness and enforcement programs.
Suggested improvements in data provision by fishers and merchants to the government are
presented. These have been designed to incorporate species specific data that are directly
relevant for species management plans and long term monitoring and assessment.

Despite the commercial importance of sea cucumbers to the coastal communities and export
generated revenues to the government, the biology, ecology and the population dynamics of
the commercially exploited sea cucumbers in Yemen remain poorly understood. Resource
assessments, research and monitoring programs need to be developed and implemented to
provide the basic scientific information required to manage the individual species of sea
cucumbers harvested.

A sea cucumber fishery management plan for each commercial species harvested in Yemen
urgently needs to be developed and implemented. The plans need to be species specific,
flexible, and adaptive, using accurate scientific, anecdotal and social information and be
publicly accepted and supported by appropriate regulations and enforcement. The inclusion
of local fishing societies in the development of sea cucumber management plans should
be encouraged. Alterations to the national legislation to develop specific sea cucumber
regulations will need to be undertaken to reflect the recommendations presented.

In total, 25 nationwide recommendations have been developed for managing the sea
cucumber fishery in Yemen. These include six (6) recommendations requiring immediate
action, fourteen (14) requiring medium term actions and five (5) specifically developed for
the Socotra Islands management system.
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2. INTRODUCTION

The Republic of Yemen lies on the south western tip of the Arabian Peninsula bordered
by Saudi Arabia to the north and the Sultanate of Oman to the east. The country covers
approximately 555,000 square kilometres including a coastline of over 2,100 kilometres
incorporating three different water bodies: the Red Sea, Gulf of Aden and the Arabian Sea.
Over 115 islands are situated within the waters of Yemen with 112 located in the Red Sea.
The combination of these different water bodies has produced a unique marine ecosystem
(coral reefs, mangroves, sea grass, and deep sea upwelling) possessing a high degree of
marine biodiversity and endemism. The country is divided into nine governorates: Haja, Al-
Hudaydah, Taiz, Lahj, Aden, Abyan, Shabowa, Hadhramout and Al-Mahra (Government
of Yemen, 2003).

2.1 OBJECTIVES

The survey and data collection exercise described below was carried out to:

* Provide recommendations to the government of Yemen to develop a management
plan for the commercial sea cucumber fishery in Yemen.

The overall outcomes were to provide:

* A report on the status and assessment of commercial sea cucumbers in Yemen and
recommendations for their management and conservation,

* A draft project proposal (concept note) for the management and conservation of sea
cucumbers in Yemen (produced separately).

The approach taken to achieve these objectives was to:

» Assess the current status in terms of fishing activities, fishing ground locations,
current legislation (including by-laws), processing, markets (export), government
data collection protocols, and monitoring through site visits to regional centres
(Sana’a, Hudaydah, Aden, Mukalla, and Socotra) and through on-site discussion
with fishing communities, fishers and wholesale merchants along the coastline of
Yemen (Hudaydah to Mukalla) and the island of Socotra, and to

* Build capacity in local marine biologists regarding sea cucumber ecology and
management at various government agencies in the cities of Hudaydah, Aden,
Mukalla and on the island of Socotra through informal presentations and verbal
discussions.

The long term goal is to provide a platform for the government of Yemen to implement the
development of programs to sustainably manage the national sea cucumber fishery which
is a medium to high value artisanal fishery that currently contributes to the economic and
livelihood development of coastal communities and generates valuable export revenue for
the country:.

2.2 ASSESSMENT METHODOLOGY

The assessment team included:

Mr. Zaher Al-Agwan: PERSGA Environmental Specialist/Programme Coordinator
Mr. Stephen Lindsay: Independent consultant

Mr. Nadhem Al-Turaik Mission Coordinator, EPA

Mr. Ali Al-Kukabai Driver and Logistical Assistant, EPA

SEA CUCUMBER FISHERIES OF YEMEN 3



The team travel by road from Sana’a to 16 different coastal communities along the
mainland coast of Yemen, including 5 cities along the Red Sea coast and 11 cities along
the Gulf of Aden and travelled by air to the island of Socotra where 5 coastal communities
were visited. Fishing communities associated with the Arabian Sea were not visited due to
time limitations. Discussions were undertaken with government agencies associated with
the Ministry of Fish Wealth (MFW) and Ministry of Water and Environment (MWE),
including research agencies and universities in the capital Sana’a and in each of the regional
centres of Al Hudaydah, Aden, Mukalla, and Hadibo on the Island of Socotra.

Anecdotal information associated with the sea cucumber fishery was collected in each of
these communities from interviews with sea cucumber fishers, wholesale exporters, fishery
societies and the general public. Anecdotal information obtained from these discussions
was verified with the use of sea cucumber species identification charts, pictures and verbal
clarifications of the species themselves including discussions on life histories, habitats and
behavioural characteristics. The cities and communities visited in order of travel from
Sana’a included the following: Al Hudaydah, Salif, Mukha, Dhubab, Hwraqa-Dhubah
along the coast of the Red Sea; Matrah, Ras Alara, Khor Omaira, Aden (including Jaser
Al-Buraikah and Foqum), Shugra, Bir Ali, Hasisa, Dhalooma, Al Mukalla (including
Khalf) along the coast of the Gulf of Aden; and the communities of Hadibo, Deham,
Ghoba, Desalmoh, Qulansia on the main island of Socotra.
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3. BACKGROUND
3.1 SEA CUCUMBER BIOLOGY

Sea cucumbers are members of the class of Holothuria in the phylum Echinodermata.
They are one of the five extant classes of echinoderms and are distributed into 6 orders, 25
families and about 1,500 species worldwide. The six orders are divided by the presence or
absence of tube feet or podia (ambulacral system), the shape of the mouth, the presence or
absence of oral retractor muscles, respiratory trees and cuvierian tubules (Conand, 1990).

All commercial species of sea cucumbers are dioecious (possessing separate sexes, males
and females) and are broadcast spawners, releasing their gametes into the seawater. External
fertilization occurs resulting in the development of free swimming larval stages (fertilized
egg — gastrula — articularia — doliolaria — pentactula) that settle into benthic juveniles
between 15-30 days depending on species and on a range of environmental parameters.
Larval stages actively feed on unicellular algae which later are replaced by benthic diatoms
once settlement has occurred.

Two types of reproduction have been reported for sea cucumbers. Fission (asexual
reproduction) has been reported in some species and can be artificially induced by placing
a rubber band tightly around the centre of the animal and in time the animal separates into
two sections resulting in two individuals. Sexual reproduction, in most commercial species
studied, shows an annual reproductive seasonality with populations of animals possessing
extended spawning periods when located in lower latitudes. Most species release gametes
during the summer period which coincides with increased sea water temperatures. One of
the most critical parameters associated with successful reproduction in sea cucumbers is
the direct dependence on the density of mature adults in close proximity to each other to
ensure that sufficiently high concentrations of gametes are present to successfully attain
fertilization of eggs. Sexual maturity of commercial species occurs between 2 and 3 years
of age with longevity estimates of between 4—7 years which is species and population
specific.

Much of the life history data for sea cucumbers has been acquired through scientific
studies centred on the artificial propagation and culture of several high value commercial
species for restocking and enhancement programs and other commercial interests. The
development of aquaculture for sea cucumbers is still in its infancy. However, considerable
work has been undertaken on several important and valuable species with closed life cycles
and production systems attaining semi-commercial levels. It is envisaged that the artificial
production of a wide range of commercially valuable sea cucumbers will be attained within
the next decade with products entering the lucrative Asian markets.

3.2 SEA CUCUMBER ECOLOGY

Sea cucumbers are slow moving invertebrates with a widespread distribution in many
areas of the marine environment. These include intertidal areas, shallow and deep seas
extending to the abyssal depths. They are found in a wide range of habitats (e.g., sand,
mud, rock, coral reef). Most tropical commercial species of sea cucumbers are widely
distributed with some species (e.g., Holothuria fuscogilva) recorded in the Indian Ocean,
Red Sea and the Indo-Pacific Ocean, whilst other species are geographically restricted
(H. rubralineata).
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Most species are demersal. However, pelagic forms exist (mostly abyssal) with the highest
species diversity occurring in the Indian and western Pacific Oceans. Diurnal behavioural
patterns are common among the commercial species with most species exhibiting
burrowing and/or cryptic behavioural patterns.

The majority of commercially harvested sea cucumbers are detritivores consuming and
therefore recycling organic matter in the top layer of the sea floor. Feeding patterns and
preferred environmental habitat requirements of juveniles may be different from those of
the adults.

Colour and size vary within a species between locations. Currently, there is considerable
debate and scientific research being undertaken to clarify species distributions and species
genetics.

3.3 IMPORTANCE OF SEA CUCUMBERS

Sea cucumbers play a key role in the marine environment including nutrient recycling and
bioturbation since they are detritivores (Toral-Granda, 2006). They are a major contributing
factor to the removal of organic material from the sea floor and add directly to the physical
breakdown of calcium carbonate structures into reef sediment that eventually produces the
beaches associated with coral reefs.

Sea cucumbers are an important class of echinoderms that contribute to the biodiversity
of marine fauna and are important to the environmental integrity of reef and marine
communities. The loss of sea cucumber fauna from marine systems is not widely understood;
currently it is a topic of research associated with tropical, temperate and cold seas.

3.4 STATUS OF SEA CUCUMBER FISHERIES OF THE WORLD
3.4.1 Species Fished

Recent reports (Conand, 2005 and Bruckner, 2005) indicated that there are approximately
42 species of sea cucumbers currently worldwide. They are commercially important,
most of which belong to the order Aspidochirota and the two families Stichopodidae and
Holothuriidae.

The sea cucumbers have different names. The name beche-de-mer and/or trepang (also
called “hai-som” in China and “iriko” in Japan) are names given to the processed products
(normally dried) of commercial species of sea cucumbers. All commercial sea cucumbers
are classified scientifically with a genus and species name. However, each species has been
given an English trade name which is used in the industry worldwide (e.g., Holothuria
scabra is a scientific name, whilst the equivalent trade name is sand fish). In addition,
each country involved in the commercial trade of sea cucumbers has country and local
names used by the fishers to identify individual species; these local names are not used
internationally (refer to Appendix I for the list of local Yemeni names).

All commercial species are valued on a range of criteria. These include abundance,
appearance, body wall thickness, odour, colour, size, quality of dried product and
commercial demand. Commercial species are classed by their economic value into three
general categories — high, medium and low. The three highest-value species worldwide
include Holothuria scabra (sand fish), Holothuria fuscogilva (white teat fish) and Holothuria
nobilis (black teat fish) all of which are located in the waters of Yemen and have been the
basis of the Yemen fisheries over the past decade (see section 4.0 and Appendix I).
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In general, sea cucumber fisheries in tropical waters are multi-species (as a number of
species occur in similar habitats), although certain species of higher value are preferentially
targeted. In more temperate areas sea cucumber fisheries tend to be mono-specific, targeting
a single species.

3.4.2 Trade and Export

Trade in sea cucumbers is very widespread throughout the world. It is estimated that 75
countries are commercially harvesting sea cucumbers, in some cases it is a centuries-old
tradition.

Sea cucumbers are collected almost exclusively for consumption of the animal’s body wall.
In Asian countries such as People’s Republic of China, Special Administrative Region of
Hong Kong, Taiwan Province of China, Singapore, Korea, Malaysia and in countries that
support communities from these nations, they are used in traditional medicine, as a food
delicacy and as an aphrodisiac. They have been traditionally used by many non Asian
cultures for a variety of food, medicinal and ceremonial purposes, most of which are still
current today.

Although sea cucumbers have been exploited for several hundreds of years, the resource
is fragile (Conand, 2004). Sea cucumber fisheries worldwide have undergone a major
expansion over the past two decades in both terms of commodity quantities collected and
countries participating in the industry as a direct response to increased market demands
in Asia, primarily driven by the increasing Chinese economy. This expansion, in general,
has led to the overexploitation of the traditional high value sea cucumber species as well
as instigated the collection of new species of less value. The expansion of the industry
and overexploitation of sea cucumber resources in Yemen and neighbouring countries,
especially those of the Red Sea (Eritrea, Djibouti, Egypt, Sudan and Saudi Arabia) has
paralleled the worldwide trend.

The worldwide sea cucumber industry has followed a “boom and bust” cycle. This typically
occurs when a natural resource presents high revenues to artisanal fisherman leading to
greatly increased fishing effort that results in stock declines to the point of overexploitation.
It is reported that in general, most sea cucumber fisheries, whether tropical or temperate,
appear to be in different stages of overexploitation, especially for the high priced species,
with some fisheries reported to have collapsed with serious concern regarding species
extinction (e.g., Isostichopus fuscus in Mexico). The boom and bust cycle has four phases
(Toral-Granda, 2006), which include:

* Undeveloped: the fishery commences and stocks remain under-exploited;

* Developing: the catch keeps on growing and the industry flourishes;

* Mature: the level of harvest becomes constant but more and more fishing effort is
needed to maintain catch levels; and

* Senescent: harvests decrease in spite of increasing fishing effort. The stocks become
over harvested and a number of jobs are put at risk.

In general, once the boom and bust cycle reaches the fourth stage the fishers have no
choice but to move onto new fishing grounds, diversify into new species and the cycle
repeats itself. Conand (2004) provides a summary of the current worldwide issues facing
the industry and suggests a number of management options that need to be implemented to
steer the industry towards a sustainable future.
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3.5 SEA CUCUMBER PROCESSING AND MARKETING

Once caught, fresh sea cucumbers need to be processed within 24 hours to maximize
product quality and the subsequent selling price of the final product. The production of
beche-de-mer is species specific, size dependent and is subjected to wholesaler/market
requirements. However in general, sea cucumbers are processed into beche-de-mer through
a series (two or three rounds) of boiling and drying phases.

Larger species are gutted (the entire gut contents is removed) using a sharp knife. An
incision is made along the entire length of the body (ventral for large Thelenota anax, T.
ananas or dorsal for Holothuria nobilis and H. fuscogilva) whilst other species are cut
across the mouth before the first boiling. Appendix Il provides a summary of sea cucumber
processing methods.

The international standard grading criteria for beche-de-mer is first determined by the
species. Within a given species higher prices are always paid for larger specimens that have
low moisture content (20-30 percent by weight), a firm, hard texture, and a regular, even
shaped and smooth incision without ragged edges. Odour and colour are also evaluated and
are used as indicators to determine if the processing has been undertaken correctly and the
product is free of damage and/or decomposition (Preston, 1993).

3.6 MANAGEMENT
3.6.1 Management Plan

The major objective of a sea cucumber fishery management plan is to ensure maximum
economic benefits are derived from the fishery whilst maintaining the environmental
integrity of the resources and associated habitats for long term use for future generations.
Commercial sea cucumbers are vulnerable to overfishing. Sea cucumber management
plans have been implemented in a number of developing nations that commercially exploit
these resources using a wide range of management tools, most of which restrict the use of
fishing gears and/or collection locations and are based on international codes of conduct for
responsible fisheries incorporating precautionary approaches. The effectiveness of these
management interventions has had varying results worldwide on the long term sustainable
management of these valuable resources.

For the development of any sea cucumber fishery management plan to be effective it must
be based on sound biological information associated with the specific species targeted.
In particular, it should include data on life history (e.g., reproductive seasonality, age at
maturity, growth and habitat preference), accurate time series on species harvested (numbers
and weights), harvest locations (including imported stocks), and fully incorporate all social
aspects of the industry including community awareness, acceptance, and be regulated
through legislation and enforcement.

Additionally, the sea cucumber management plans should be based on a precautionary
approach. Therefore, they should be conservative in nature reducing the risk of species
being overexploited and the subsequent loss of mature breeding population stocks. All plans
should include the management of the habitats in which the individual targeted species live
to prevent habitat degradation and the subsequent decline in sea cucumber stocks.
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3.6.2 Management Tools

Commercial sea cucumber management plans have been based on standard fisheries
management tools. They demand control over levels of harvesting, numbers of fishers,
equipment usage and closed fishing seasons through regulations and enforcement based
on licence agreements. These methods are very useful when dealing with commercial
fishing operations and open access fisheries, however, they appear to be less effective when
developed to manage an artisanal fishery, especially fisheries associated with community-
based resource ownership. Therefore, there has been a tendency to incorporate a wide
range of fisheries management tools that also address specific individual issues which, in
combination, provide a balanced system that manages the fishery.

More recently, developments in tropical marine resource management incorporate
community and/or co-management arrangements. These are increasingly being used as key
fisheries management tools and are becoming widely used in countries where communities
and/or communities and governments have joint ownership over the marine resources.

There are a number of fishery management tools that have been used internationally to
manage the commercial and artisanal exploitation of sea cucumbers, some of which are
directly relevant to the industry in Yemen. These include:

No Take No take zones are used to protect all organisms and habitats in a defined area

Zones by restricting all fishing activities; most define a predetermined area and are

(sanctuaries) normally incorporated under a larger more detailed marine protected area
(MPA) management plan. No take zones are generally developed to protect
habitats and the whole suite of organisms which reside within (they are
not species specific), however they can be developed to specifically protect
commercial species of sea cucumbers.

Total Total fisheries closures prevent the harvest of sea cucumbers. They are
Fisheries implemented as last resort management options when a fishery has been
Closures overfished and the targeted species have been overexploited and are under the

threat of a population crash. Total closures can be used for different lengths
of time, which are dependent on the duration it is expected to take to allow
recruitment and re-establishment of the population. They can be used for an
individual or a number of species.

Seasonal Seasonal fisheries closures are used to control fishing pressure on a resource
Fisheries for specific periods of time. They are designed to protect population stocks
Closures during critically important biological periods, usually when the targeted

species reproduces thus allowing the mature animals within a population the
time to reproduce and theoretically provide viable gametes that will provide
the next generation. These systems are widely used but are reliant on accurate
scientific information on the reproductive periodicity of the target species.
Seasonal closures are also used to limit the amount of time allocated to fishing
and thus reduce overall catches.
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Habitat or
Location
Closures

Specific habitat or location closures are used to provide protection from fishing
to a specific habitat or area that contains one or more commercially harvested
sea cucumber species. These areas are usually relatively small in size and used
when stock populations are overexploited. These closures can be designed as
an independent management tool or used in combination with a larger more
detailed MPA management plan.

Species Ban

Species bans are used to provide protection from fishing to an individual species
of sea cucumber normally associated with a wide range of habitats and areas.
They are used when an individual species’ stock population is overexploited
and they vary in duration; some may last several years. These closures can
be designed as independent management plans or used in combination with a
larger more detailed MPA management plan.

Gear/Method
Banning or
Restrictions

Restricting or banning certain types of fishing gear and/or methods to collect
sea cucumbers is used to protect a proportion of the commercial populations.
The most widely used gear restriction within the sea cucumber industry is the
banning of the use of compressed air or SCUBA for the collection of animals.
These restrictions are generally implemented on a wide scale and for a number
of species; however they can be used for the control of an individual species.

Harvesting
Limits
(Quotas

or Total
Allowable
Catch)

Limits on the number or biomass of individual specimens of a certain species
that can be collected within a defined area or from a population within a defined
time period (e.g., annual, seasonal). Harvesting quotas are used to reduce the
fishing pressure on populations of commercial sea cucumbers.

Fishing
Limits
(Limited
Entry)

Limits on the number of fishing vessels and/or fishers permitted to fish for
sea cucumbers in a defined area can be used to reduce the fishing pressure on
populations of commercial sea cucumbers.

Size Limits

Limits on the linear length of an individual sea cucumber from a specific species
that can be collected, can be used to prevent the harvest of juvenile animals.
Generally size limits are used to prevent the collection of animals smaller than
a minimum size based on size at maturity in order to allow the populations
to have a number of mature breeding animals within the population. Size
limits can only be used once scientific data is available on the relationship
between animal length and reproductive capacity. However, the plasticity of
sea cucumbers (their ability to change shape and size) makes size limitation
management inherently difficult.
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3.6.3 Management Approaches

The success of the management arrangements is dependent on three interrelated approaches.
The first, which is usually referred to as a “Community Engagement Approach” is designed
to establish a meaningful and in depth relationship with the communities that make the day
to day decisions over the use of their natural resources, and if necessary install a management
ethic. The second is aimed at nesting the project within government policy processes at
all levels and at supporting the resulting community-based resource management regimes
with the available legislative means. The third element involves incorporating scientific
information on stock abundance, population dynamics, and ecological processes into
government decision-making and to inform the local communities (Kinch, 2004).

The long term success of the approach rests with communities (resource owners)
themselves determining the conservation and management strategies required for each
resource and instigating the appropriate management measures. Therefore, extensive
information exchange and appropriate capacity building programs are required to provide
the information in a form that the communities can use to make informed decisions. Thus
the success of this approach lies in the knowledge and interest of the communities to
manage their fisheries as a community.
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4. STATUS OF YEMEN SEA CUCUMBER FISHERIES
4.1 GENERAL

The local names of sea cucumbers in Yemen vary from area to area. They are called
“headra” in the Red Sea and “zubra” in the Gulf of Aden and the Socotra islands. Local
names within Yemen may differ for a single species or refer to different species depending
on the region in which the animals are harvested. In general, local names may differ
between fishers from the Red Sea, Gulf of Aden and the islands of Socotra (e.g., the local
name “abo sandook” refers to Holothuria noblis in the Red Sea whilst in the Gulf of Aden
it refers to Actinopyga mauritiana. Holothuria fuscogilva is called “al-saika abyadh/saika
aswad” in the Red Sea, whilst it is “abu dharo’a/abu noqta” in the Gulf of Aden and Socotra
for the two different colour varieties found in Yemen.

General life history data is sparse for sea cucumbers and is almost non existent for sea
cucumber populations within the waters of Yemen. Currently, the paucity of scientific data
(e.g., biology, ecology, population dynamics) on each commercially harvested species of
sea cucumber in Yemen is hindering the development of science-based management plans.
The country must urgently undertake the necessary research to provide life history data to
resource managers. Limited stock population data has been collected within Yemen. Much
of these data are associated with larger coral reef biological assessments. They have been
undertaken by national research institutions (e.g., Marine Science and Resources Research
Centre — MSRRC and the Faculty of Environment and Marine Biology, Hadhramout
University).

Considerably more research (for example on biology, ecology, life history and population
dynamics) is required to provide the biological information that is required to manage this
fishery. Similarly, biological information associated with sea cucumbers in neighbouring
countries is also sparse and the interrelationships of sea cucumber population stocks
between political boundaries are poorly understood. This is especially important to the Red
Sea where populations may live within the territorial waters of more than one country.

The complete lack of species specific harvesting and export data, in particular data on
individual numbers of animals harvested, their harvest locations and export, preclude
any analysis of individual sea cucumber species within the Yemen fishery. Therefore,
all assumptions are based on the general export weight data provided by the MFW.
Improvements to the data collection programs are indicated in section 3.6 and recommended
in section 5.

4.2 SPECIES FISHED
4.2.1 Species Identified

Twenty commercial species of sea cucumbers were identified. The identification of sea
cucumbers was undertaken during discussions with government and research officials,
fisheries societies, merchants, fishers and NGOs. Verification of the species identified was
undertaken using identification cards (SPC, 2003), pictures, visual inspections of live and
dried specimens and verbal clarifications of the species themselves including discussions
on life histories, habitats and behavioural characteristics.
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The species identified included the following:

Holothuria nobilis (black teat fish)
Holothuria fuscogilva (white teat fish)
Holothuria scabra (sand fish)
Holothuria edulis (pink fish)
Holothuria atra (lolly fish)

Holothuria atra - large (brown lolly fish)
Holothuria coluber (snake fish)
Thelenota anax (amber fish)

Thelenota ananas (prickly red fish)
Pearsonothuria graeffei (flower fish)
Actinopyga mauritiana (surf red fish)
Actinopyga lecanora (stone fish)
Actinopyga miliaris (black fish)
Actinopyga echinata (deep red fish)
Actinopyga sp. (no English name)
Bohadschia vitiensis (brown sand fish)
Bohadschia similis (chalk fish)
Bohadschia argus (leopard or tiger fish)
Stichopus hermanni (curry fish)

Stichopus horrens (Selenka’s sea cucumber)

Appendix I provides a list of scientific, trade and local names for all species of sea cucumber
located, including the method of identification and their locations within the country.

This species list is not complete and a resource assessment of the waters surrounding
Yemen should be undertaken to provide a comprehensive list of sea cucumber species.
Two species located are currently under taxonomic review worldwide. They have been
named Holothuria atra — large (brown lolly fish — abu-shalak ) and Actinopyga sp. (no
trade name).

4.2.2 Values of the Species

Values vary from species to species. A few of them have high values worldwide.

The three most valuable sea cucumber species worldwide include Holothuria scabra (sand
fish), Holothuria fuscogilva (white teat fish), and Holothuria nobilis (black teat fish). These
species are present in the waters of Yemen and have formed the basis of the Yemen sea
cucumber fishery. These species and their colour variants vary in value but have been
reported to range from US$23-30 per kilogram for dried product paid to the fisher.

Anecdotal information indicates that the three highest value species have been overfished
in Yemen. Indications are that the current stock populations of H. fuscogilva (white teat
fish) are critically low, whilst populations of H. nobilis (black teat fish) and H. scabra (sand
fish) are low, bordering on critical. Anecdotal information provided (verbal, photographic
and dried products) supports the premise that these species are now scarce, especially
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H. fuscogilva (white teat fish), and that sizes of individual caught over the past several years
have decreased considerably. The few dried specimens witnessed reinforce this view. It
appears that only immature animals from these species are available for collection within
the country:.

Species found in Yemen of medium value include the following:

Thelenota ananas (prickly red fish)
Thelenota anax (amber fish)
Actinopyga mauritiana (surf red fish)
Actinopyga miliaris (black fish)
Actinopyga echinata (deep red fish)
Actinopyga lecanora (stone fish)
Actinopyga sp.

Bohadschia vitiensis (brown sand fish)
Stichopus hermanni (curry fish)

Stichopus horrens (Selenka’s sea cucumber)

The low value species targeted in Yemen include the following:

Holothuria atra (lolly fish)

Holothuria edulis (pink fish)

Holothuria atra - large (brown lolly fish)
Holothuria coluber (snake fish)
Pearsonothuria graeffei (flower fish)
Bohadschia similis (chalk fish)
Bohadschia argus (leopard or tiger fish)

4.2.3 Fishing Methods Used

Traditional sea cucumber fishing methods throughout the country include shallow
reef gleaning and free diving, which includes the use of traditional Arabic pearl oyster
collection methods which incorporate the use of a lead/rock weight attached to a rope
that aids the free diver to reach greater depths by using the weight to access the sea floor
quickly. Products are collected, deposited into a basket and retrieved by surface personnel.
Free diving remains the most widely used method for the collection of sea cucumbers
today whilst the Arabic pearl oyster method is practised in regions were traditional fishing
methods are still used (e.g., Socotra). Reef gleaning is rarely carried out today as stocks are
scarce in shallow waters.

Since the commercialisation of the sea cucumber fishery over the past 6—8 years the use
of compressed air either delivered from the surface (hooker) or from SCUBA has been
introduced to the fishery mainly through commercial operators to increase catch rates.
The use of compressed air coupled with an expansion in the number of fishers entering the
fishery as a result of increased product value and demand, has greatly increased the catch
of all commercially valuable species. A number of deaths within the industry have been a
direct result of poor training in the use of compressed air breathing systems.
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Sea cucumbers are also harvested as a by-product from the domestic prawn (shrimp)
trawling industry, where small vessels are targeting shallow coastal waters (e.g., the coastal
community of Salif). The main species collected is Holothuria scabra (sand fish).

4.3 TRADE AND EXPORT
4.3.1 Trade

The commercial sea cucumber industry in Yemen is a multi-species fishery and has
been undertaken throughout the country for many years at a subsistence level primarily
to service periodic demand from merchants for high value species (refer to Table 1 for
prices). The industry maintained low levels of exports until the latter part of the 1990s
when commercialisation of the industry began. Sea cucumbers are not consumed or used
traditionally in Yemen.

Table 1. A summary of price range in American dollars (US$) paid to fishers for
dried products (per kilogram) for a number of commercially harvested sea cucumber
species in Yemen (April 2007).

Scientific name Trade name Range in US$ per kg dried
Holothuria nobilis Black teat fish 23
Holothuria fuscogilva White teat fish 30
Holothuria scabra Sand fish 20
Actinopyga mauritiana Surf red fish 15
Thelenota anax Amber fish 24
Holothuria atra (large) Brown lolly fish 12-15

(Source: fishing societies and fishers)

Traditionally, the Red Sea coast and islands have been the basis for the Yemen sea
cucumber fishery, although coastal fishing communities in close proximity to Aden had
commercially harvested sea cucumbers during the British occupation. Since the latter part
of the 1990s the sea cucumber fishery has greatly expanded and now includes all coastal
areas and islands within the territorial waters of Yemen including the Red Sea, Gulf of
Aden, Arabian Sea and the islands associated with the Socotra archipelago.

4.3.2 Export

From the early part of the 1990s the Yemen sea cucumber fishery has expanded considerably.
For the decade from 1990 to 2001 an annual average of 45 tonnes of dried sea cucumbers
was exported from Yemen. During this period the highest annual export tonnage (245
tonnes) was in 1995. Table 2 shows the total weight of sea cucumber exported from the five
principal export centres for the years 1999 to 2006. The annual export tonnage significantly
increased in 2002, and then again in 2004 (653 tonnes).
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Table 2. Total weight (kg) of dried sea cucumber exports from 1999 to 2006 from the
five major export ports of Yemen; total weight given in tonnes.

Port 1999 2000 2001 2002 2003 2004 2005 2006 Tota
Sana’a 17,166 60,593 15435 3,633 96,827
Aden 70 200 9472 9,742
Hudaydah 370 2,030 198,245 157265 652,786 513,516 555,673 2,079,885
Mukalla 8,358 497 8,855
Haradh 450 450
(Tt‘(’):f;::;ight 9 65 20 258 173 653 523 560 2,196

(Source: Ministry of Fish Wealth)

The shrimp trawl fishery based in the coastal town of Salif on the Red Sea reported landing
190,959 individual sand fish (H. scabra) for the seven years between 1999 and 2006 (Table
4, section 4.81). Although sea cucumbers are harvested as a by-product of the shrimp trawl
fishery, this fishery is the second largest harvest fishery for sea cucumbers in the country.
It is envisaged that the larger domestic trawl fleets and those of neighbouring countries
(e.g., Egyptian cat fish trawlers) also collect sea cucumbers as a by-product of their fishing
activities; however data on these activities are not available.

The dramatic increase in officially recorded export data of beche-de-mer for the country
from 2002 through to the present can be directly attributed to the following:

Worldwide increase in the demand and value of commercial beche-de-mer,
The establishment of new markets and demand for previously low value or non
commercial species,

e The expansion of the number of fishers entering and participating in the industry
including a move from traditional artisanal fishing methods to commercial operations
and technology (e.g., larger vessels and use of compressed air),

e Access to previously non-fished and/or restricted fishing grounds (e.g., 2004—2006
the reefs in the north of the country bordering Saudi Arabia), and

e The increase of beche-de-mer commodities being imported from neighbouring
countries and re-exported as product from Yemen.

The large increase in sea cucumber harvesting and export in 2004—2005 can be directly
related to access to the unexploited fishing grounds in the north of the country bordering
Saudi Arabia. Anecdotal information indicates that a mass migration of fishers into this
area targeted sea cucumbers during this period of time. It is believed that the sea cucumber
populations in this region have all but been depleted (not confirmed in this survey). The
continued high level of export of sea cucumber commodities in 2006 and the first two
months of 2007 are believed to be attributed in part to remaining stock harvested from
this area being traded, the harvest of sea cucumbers from Socotra (especially the island
of Abd al Kuri) and due to the dramatic increase in imported product from neighbouring
countries (Eritrea, Djibouti, Sudan, Saudi Arabia), most of which is believed to be arriving
from Eritrea (anecdotal information). Unfortunately, government data collection protocols
do not identify the location of the fishing grounds and therefore exact information on
imported commodities is unavailable.
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The Red Sea has traditionally been, and remains, the major region for sea cucumber
exploitation and trade. The coastal city of Hudaydah over the past decade has become the
commercial centre for the sea cucumber trade within Yemen with merchants purchasing
product from around the country and exporting directly from Hudaydah (Table 1). During
the years 1999 to 2006, 94 percent of the total weight of sea cucumbers (2,126 tonnes)
exported from Yemen was exported from Hudaydah with a total value of US$48.5 million
dollars (Table 3).

Table 3. The weight and value in American dollars (US$) of dried sea cucumbers
exported from the Hudaydah office of the Ministry of Fish Wealth.

ear Quantity (kg) Quantity (tonnes) Value (USS)
2002 198,245 198.2 3,912,900
2003 157,265 157.3 3,160,700
2004 652,786 652.8 13,055,720
2005 513,516 513.5 10,270,320
2006 555,673 5557 16,670,190
Jan 2007 28,645 286.4 859,350
Feb 2007 19,910 199.1 597,300
Total 2,126,040 2,126 48,526,480

(Source: Ministry of Fish Wealth)

This fishery expansion has led to major stock population declines of all high value species
and anecdotal information indicates that this trend is apparent for all medium and certain
low value species harvested in Yemen. High value species and larger specimens of each
species are preferentially targeted by the fisheries. However, all animals located during
fishing irrespective of size are collected.

All commercial beche-de-mer products from Yemen are exported to Asian destinations
primarily through sea and air freight; however, some product is exported through road
transport. The product is either exported directly to the final market or is trans-shipped
through different agencies and countries, much of which is dependent on the wholesalers’
affiliations with the Asian markets and market requirements.

4.4 PROCESSING AND MARKETING

Yemen'’s coastal communities have suitable if not optimal conditions for processing sea
cucumbers due to the reliability of hot, low humidity, sunny conditions for most of the year.
The processing of beche-de-mer may be undertaken by the fishers themselves (Photo 1)
— usually directly on the beach or at the fisher’s residence and then sold to the wholesalers
in a dry form — or the sea cucumbers may be sold fresh (as is the case in Socotra and some
communities on the Gulf of Aden) to the wholesalers who then process the product.
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Photo 1. Fishers on Dhuhirab Island (northern reefs of the Red Sea) processing sea
cucumbers in 2004.
(Source: PERSGA/EPA Demo Project)

There was a considerable disparity in beche-de-mer product quality witnessed with major
concerns raised by the wholesalers concerning poorly processed product from newly
established fishers and processors (primarily along the Gulf of Aden) and product imported
from neighbouring countries, in particular Eritrea and Djibouti. Much of the imported
product required reprocessing to achieve minimum acceptable standards for sale whilst
some products were unable to be sold. Anecdotal information suggested that exported
shipments of beche-de-mer have in the past been refused by the importers in Asian markets
due to sub-standard product quality, even after they have been shipped to these markets.

Improvements in collection, handling and processing of sea cucumbers need to be
undertaken throughout the industry to achieve a consistently high level of product quality.
This would improve direct revenues earned by fishermen, wholesalers and government
whilst reducing, if not eliminating, commodity waste and spoilage.

Government led extension programs articulating the preferred processing methods and
quality of products would greatly assist the industry to achieve these objectives. Information
detailed in Appendix II provides a guide to standardize sea cucumber products from
Yemen.
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4.5 INSTITUTIONAL FRAMEWORK

The following government agencies are specifically mandated to undertake work associated
with the marine resources of Yemen, they include;

Ministry of Water and Environment

The Ministry of Water and Environment (MWE) formerly the Ministry of Tourism and
Environment (MTE) is a newly established government agency (2003). It provides the
council member to PERSGA and forms the PERSGA Focal Point. The following agency
operates under its mandate and has overall responsibility for environmental protection in
the country.

The Environment Protection Authority (EPA) was created after the establishment of the
MTE in 2001. It takes over from the Environment Protection Council (EPC) that was
established in 1991. The EPC had a coordinating role; the newly established EPA has a
clear mandate to implement environmental legislation and to execute relevant programs
and projects as guided by Law No. 26 of 1995 (Section 4.6). Approximately 40 staff
members are employed by the EPA with most technical staff holding graduate degrees in
oceanography or in natural resources and/or the environment. It has branches in the main
coastal cities (Al Hudaydah, Aden and Mukalla) and on Socotra Island.

The EPA developed the National Biodiversity Strategy and Action Plan for Yemen
(NBSAPY) and the National Environment Action Plan (NEAP) for Yemen. It was the focal
point for coordination and implementation of the PERSGA Strategic Action Programme
(SAP) at the national level.

Ministry of Fish Wealth

The Ministry of Fish Wealth (MFW) is responsible for the management and development
of Yemen’s fish resources. The Ministry’s main function is to regulate fishing (subsistence,
artisanal and commercial), issue licences, and supervise processing and marketing of fish
and fisheries products for local consumption and export. Imports and/or manufacturing
of fishing gear and other relevant fishery equipment must be in accordance with the
specifications of the MFW. The MFW is the government agency responsible for the overall
management of the beche-de-mer fishery in Yemen, currently guided by the national law
of Yemen “Law Number 2 of 2006” (Section 4.6).

The MFW, through the Department of Monitoring and Surveillance, is responsible for
the enforcement of laws and regulations concerning marine resources. It has directorate
offices in the capitals of governorates having coastal towns. Similarly, the MFW has a
research arm with officers in coastal cities around the country.

The Marine Science and Resources Research Center (MSRRC) is the advisory body for
the MFW. It advises the Ministry on fish stock assessment and management, fish landings,
fisher-related commercial and artisanal activities. It consists of three departments: Fisheries,
Oceanography and Benthos. It has also a newly established pollution control centre at al-
Buraiqa (Little Aden) and an experimental mariculture station. The Center has received
some technical assistance from the Fisheries Development Project and collaborated with
this project to execute a coastal habitat survey of the Gulf of Aden. The head office is
located in Aden.
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More recently two branches have been established in Al Hudaydah and Mukalla. The
MSRRC at Al Hudaydah operated as the UNDP/GEF Project for Protection of Marine
Ecosystems of the Red Sea of Yemen, before its establishment, and gained some diving
gear and other equipment. The MSRRC is the most important agency associated with sea
cucumber management as its direct activities are related to the National Programme of
Action for the Protection of the Environment from Land Based Activities (NPA).

Currently, the MFW is implementing the fifth phase of a fishery development project funded
by the World Bank (WB) and European Commission (EC). One of the activities of this
project is the restructuring of the MFW and redeveloping the goals and objectives MSRRC
among other agencies within the Ministry. In April 2004, establishment of an authority
dealing with marine science and resources was approved by the Ministerial Cabinet.

Ministry of Higher Education

The Ministry of Higher Education (MHE) was established in the late 1970s. It has
pertinent institutions that are mainly responsibility for teaching, research and advising
the government of Yemen on coastal and marine issues. Generally they have a capacity
for, and are, carrying out research and training in the fields of coastal marine surveys and
pollution. The following sections describe each institution briefly:

e Faculty of Oceanography and Environment, Al Hudaydah University: has
been established since 1996 with two departments, namely Oceanography and
Environmental Science. It has Yemeni staff members specialized in various science
issues; almost all of them are not currently Ph.D. holders.

e Faculty of Environment and Marine Biology, Hadhramout University: has been
established since 1996 based in Fowa district, Mukalla City, with two departments,
namely Environmental Science and Marine Biology. It has Yemeni staff members
specialized in various science issues; almost all of them are currently B.Sc.
holders.

e Environmental Research and Studies Division, University of Aden: is based in
Khor Makasar district. It conducts research and training related to marine ecology
and pollution. It organizes conferences, such the First International Symposium on
Socotra Island that was held in 1996.

e Department of Earth and Environment Science, University of Sana’a: has about 15
Yemeni staff members specialized in various marine sciences including marine
geology and biology. It has a division concerned with the marine environment that
offers a master's degree.

4.6 LEGAL FRAMEWORK
4.6.1 Fishery Management

Law No. 2 of 2006: concerns the organisation of catching, exploiting and protecting
marine creatures within the exclusive economic zone (EEZ). It regulates national fishing
and resource extraction operations associated with subsistence, artisanal and commercial
activities. The Ministry of Fish Wealth (MFW) is the agency responsible for the overall
management of the beche-de-mer fishery in Yemen, currently guided by this national law.
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Law No. 2 includes Article (3) that clearly specifies 10 objectives aimed at developing
the nation’s fisheries through regulation, monitoring and support to fishers through a
sustainable fisheries development approach.

The national regulations require all fishermen to license their fishing vessel and register
their crew to fish, which includes collection of sea cucumbers. The registration of a fishing
vessel, irrespective of port, allows it to fish anywhere within territorial waters. All sea
cucumber products (beche-de-mer) that are exported from Yemen are required by law to
be recorded with the MFW including the total gross weight of product, the name of the
exporting company, and the export destination. From the total gross weight of export of
sea cucumbers (Table 2) the government collects an export tax. The current tax is 59 riyals
per kilogram (US$0.25).

The national law does not articulate any specific regulations addressing the sustainable
management of the sea cucumber fishery or the individual species exploited. Similarly,
there are no national regulations specifically managing the harvest of species such as the
total number, size, location and/or habitat. There are several local regulations however,
operating within the country that provide a localised level of management of the fishery
and in some cases preservation of sea cucumber stocks. These include marine protected
areas (e.g., Socotra islands) and military islands of the Red Sea (e.g., Hunish and Perim
Islands).

The country has in the past implemented through ministerial decree several sea cucumber
fishery export bans to aid in the protection and re-establishment of sea cucumber
population stocks. These decrees unfortunately did not achieve their intent as stocks were
still harvested and stored until the export bans were lifted and then traded or in some cases
illegally exported. Similarly, there are no specific regulations pertaining to the import of
sea cucumber products from neighbouring countries, or how these items are differentiated
from those collected within the country.

Currently all government sea cucumber commodity data are collected from the city of
export in total weight per shipment, irrespective of where they are collected within Yemen.
Information gathered during the assessment indicated that sea cucumber products are also
illegally imported and exported. However, no information on these activities was found.

4.6.2 Environmental Protection

Law No. 26 of 1995: was passed to fulfil international commitments with respect to
protecting the environment and combating pollution. It places the responsibility for
protecting the environment and its natural resources, combating pollution, and protecting
terrestrial and marine wildlife on formal government authorities, public and private
institutions, and individuals.

The Law consists of 5 parts, 18 chapters and 92 articles. In accordance with Article (35) of
the Law it is not permissible for any competent body to give permission or issue a licence
to establish or operate or amend projects or establishments that affect or damage the
environment or contribute to its deterioration or cause its pollution or participate in allowing
such effects to occur or harming human health or other living marine organisms, only in
accordance with the standards or criteria or specifications or conditions as determined and
specified by the EPA.
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The EPA is the responsible agency dealing with the implementation of Law 6 of 1996.
Importantly, this law has recently been amended. It is, in 2007, in the final stage for
approval of the amendments.

4.6.3 Marine Protected Areas

Prime Ministerial Decree No. 4 of 1994: develops a High Committee for Development of
Socotra, headed by the Deputy Prime Minister and Minister of Planning and Development.
It concerns establishment of parts of Socotra as protected areas, including a marine
protected area.

Presidential Resolution No. 275 of 2000: is concerned with the Master Plan of Socotra
Archipelago (Socotra Island, Samha, Darsa, Abd al Kuri and other islands and pinnacles
that form part of it) as a marine protected area of multi-use type. The Article of the Decree
states that the law aims to protect the biodiversity of the Socotra group of islands, striking
a balance between the development requirements of the people and the available natural
resources, in such a way that does not affect the act of protecting nature, which in itself is
of national and international importance.

Article No. 14 of the Resolution also subjects all ministries, public and private establishments
to study the impact of the environment on all projects and activities in accordance with
Law No. 26 of 1995.

To date one marine protected area is officially established in the Socotra Archipelago
according to the above decree. Socotra is also a UNESCO Man and Biosphere Reserve.
Recently, the government nominated it for World Heritage Site status.

4.6.4 International Agreements

The government of Yemen is a signatory to a number of international agreements and
conventions which require international obligations to be undertaken to sustainably manage
and protect the nation’s natural resources. These include the following:

e Regional Convention for the Conservation of the Red Sea and the Gulf of Aden
Environment (Jeddah Convention 1982, updated 1994),
Convention on Biological Diversity (signed in 1992, ratified in 1996),
Ramsar Convention on Wetlands (2001), and
Convention on International Trade in Endangered Species of Wild Fauna and Flora
(CITES).

To meet these obligations the nation needs to implement a range of biological programs
to provide the scientific information to develop sustainable management plans for the
exploitation of all natural resources. These obligations include the sea cucumber artisanal
and commercial fishery, the species and the marine habitats in which they live.

4.7 MANAGEMENT OPTIONS

There are a range of fisheries management options that can be implemented in Yemen to
sustainably manage the sea cucumber fishery. Section 3.6 provides background information
pertaining to different options used internationally to manage this fishery. The information
below includes information relevant to species in the Yemen sea cucumber industry.
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4.7.1 Species Bans

The country has in the past implemented several sea cucumber fishery export bans to aid
in the protection and re-establishment of sea cucumber stocks. These closures have been
national government decrees and were implemented in 2004-2005. Anecdotal information
indicates that sea cucumbers continued to be harvested during the export bans and were
for the most part stored till the export ban was lifted and then traded or in some cases were
illegally exported. Unfortunately, it appears the intent of these export bans to allow natural
population stocks of sea cucumbers to re-establish, was not realised.

Currently (May, 2007), through a Ministerial decree from the Minister of Fish Wealth,
a nationwide ban on the capture and trade in all sea cucumbers within the country
has been implemented. The ban is to extend to such a date when the Minister and its
research agencies and advisors determine that the sea cucumber stocks have re-established
themselves. Much of the long term sustainable management plans for this fishery will be
based on the information and recommendations detailed in this report. The initiation of
the ban on the sea cucumber fishery clearly demonstrates the ministry’s and government’s
desire to develop national fisheries in a sustainable manner.

4.7.2 A Community-based Approach

A community approach supported by government regulations is indeed worth developing for
Yemen. However, information from a wide range of stakeholders indicated that the current
level of understanding in the fisher community regarding marine resource management
issues and the need for such interventions is low. Hence there will be a need for a major
awareness and capacity building program before this approach can realise its objectives.
Local fishers and the community through the local Fishery Societies (FSS) have, in certain
communities within the country, been active in managing their sea cucumber fisheries.
The local FSS in Socotra has been against the use of compressed air either by local or off-
island fishers for collecting sea cucumbers within the archipelago. This local “community
voice” was instrumental in banning the use of this equipment.

It is recommended that direct fisheries management tools be used for the immediate to
medium term management of sea cucumbers in Yemen with the long term goal of including
co-management plans and communities/fishers taking on a greater role in managing their
local resources.

However, community-based fisheries management is further complicated in open access
fisheries (e.g., Yemen’s sea cucumber fishery) as resource users may have limited or no
community/family linkages and therefore the community systems have limited success
(distance fisherman may be in conflict with local fishers over resource use). Nevertheless,
community awareness of the long term benefits of sustainable fishery management based
on sound biological and ecological data combined with social data is imperative for the
sustainability of this industry.

4.7.3 Restricted Areas

Management measures associated with the nation’s marine protected areas provide some
level of protection for those species of sea cucumbers that reside within the protected
habitats. However these areas are few within Yemen and are restricted in most cases to the
Socotra archipelago and its unique marine management system. Marine areas that have
military significance (e.g., Hunish and Perim Islands) and prevent fishers from entering
provide a high level of protection for sea cucumbers.
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The Socotra Conservation Master Plan incorporates a marine management plan. It allows
commercial activities whilst implementing a number of restrictive measures on the
collection of marine organisms through a management system. Therefore, the “no take
areas” provide a level of protection for sea cucumbers that reside within these areas. These
“no take” zones were not developed specifically to protect sea cucumbers, rather they
were developed to provide a high level of protection for the high marine biodiversity and
endemism associated with the coastal resources of the archipelago. Sea cucumbers, along
with a wide range of other marine species reside within these areas and therefore are
provided a level of protection.

Additional management systems that incorporate a range of management measures specific
to the preservation of sea cucumbers and the marine habitats within which they reside need
to be implemented within the waters of Yemen. An integrated approach is required to
sustainably manage these valuable resources.

4.8 FISHING REGIONS

The sea cucumber fishery in Yemen occurs in all coastal and shallow marine regions of
the country. In general, it is undertaken using standard fishing techniques and processing
protocols, most of which are dictated by the fishers’ skill and the requirements of the
merchants. However, there are a number of differences within the fishery that appear to be
regionally based and a brief summary of the three different sea cucumber fishing regions
(Red Sea, Gulf of Aden and the Socotran Islands) is provided below. Specific information on
the industry along the Arabian Gulf coast is not reported. However, anecdotal information
indicates that there is an active sea cucumber fishery here albeit at a lower level than in
other parts of the country. This is dictated by the limited shallow coastal habitats for sea
cucumbers and the range of other fishing options available for these communities associated
with the upwelling along this coast (e.g., pelagic fish capture).

4.8.1 Red Sea
Background

Information from the five coastal communities of Hudaydah, Salif, Mukka, Dhubah and
Hwraqa-Dhubah was collected from discussions with government agencies associated with
the Ministry of Fish Wealth and the Ministry of Water and Environment, including their
respective research agencies in the larger centres, and on site interviews with fishers, fish
society members, MFW staff members, merchants, wholesalers and the fishing community
in each location visited.

Anecdotal information received from these discussions was verified by visual inspections
of live and dried samples, the use of sea cucumber species identification charts, pictures and
verbal clarifications of the species themselves including discussion on life histories, habitats,
behavioural characteristics and local names. Information was generally provided in Arabic
and translated into English. The awareness and knowledge of the local fishers regarding
sea cucumber habitat preferences, processing, market value and trade names was high. Sea
cucumbers are referred to as “headra” throughout Red Sea coastal communities.
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Species Fished

Seventeen species of commercial sea cucumbers were identified as harvested within
the waters of the Red Sea (anecdotal information) and are commercially traded. These
include:

Holothuria nobilis (black teat fish)
Holothuria fuscogilva (white teat fish)
Holothuria scabra (sand fish)
Holothuria edulis (pink fish)
Holothuria atra (lolly fish)

Holothuria atra - large (brown lolly fish)
Holothuria coluber (snake fish),
Thelenota anax (amber fish)

Thelenota ananas (prickly red fish)
Pearsonothuria graeffei (flower fish)
Actinopyga mauritiana (surf red fish)
Actinopyga lecanora (stone fish)
Actinopyga miliaris (black fish)
Bohadschia vitiensis (brown sand fish)
B. similis (chalk fish)

Stichopus hermanni (curry fish)

Stichopus horrens (Selenka’s sea cucumber)

Fishing Methods Used

The predominant sea cucumber collection method used within the Red Sea is free diving
(face mask, snorkel and fins) generally from a range of small fishing vessels with a crew
of between 2—6 divers targeting waters of less than 10 metres deep. Reef gleaning is all
but absent as sea cucumber populations are no longer found in shallow water. However,
previously, this method was widely used throughout the region.

The use of compressed air either delivered from vessels at the surface (hooker) or by
SCUBA has been introduced to the fishery over the past half decade and has been widely
used throughout the Red Sea. However, the use of this technology has been restricted
to operations owned and funded by large commercial operators that normally operate
harvesting programs involving up to 30 divers. It was reported that sea cucumbers are
collected to a depth of 50 metres and a number of fatalities and permanent disabilities have
occurred as a direct result of compressed air diving.

Most sea cucumbers are harvested seasonally within the Red Sea during the calmer seas
of the summer period. However, the larger commercial operations were reported to fish
year-round.

Trade

The Red Sea has traditionally been, and remains, the major region for sea cucumber
exploitation and trade within Yemen with the collection and trade in sea cucumber products
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undertaken for many decades. The coastal city of Al Hudaydah over the past decade has
become the commercial centre for the sea cucumber trade with merchants purchasing
product from around the country as well as importing from neighbouring countries and
exporting directly from Al Hudaydah.

The Red Sea due to its extensive coastline, offshore islands and reef systems provides the
largest marine habitat for sea cucumbers within Yemen’s territorial waters and subsequently
has supported a profitable sea cucumber fishery in the past. Sea cucumbers within the Red
Sea in general are collected and processed directly by the fishers or fish societies and
traded directly to the merchants. These merchants store the dried species either in the
yards of their houses or in small stores (Photo 2).

Photo 2. The authors with a merchant in a dried sea cucumber store, Al Hudaydah.

Additionally, it was reported that a number of Red Sea based merchants purchase a wide
range of dried sea cucumber products from other regions (e.g., Gulf of Aden and Socotra)
and import dried products from neighbouring countries (e.g., Eritrea, Djibouti, Sudan).
These products are then exported through normal channels and are recorded as Yemeni
sea cucumbers by the MFW and are added to the export data for the port of export, which
in most cases for the Red Sea is Al Hudaydah.

Sea Cucumber Stocks
Most marine areas within the Red Sea of Yemen have been systematically fished. It was

indicated that current stock populations, especially species of high value, have been
overexploited and these species are now rare.
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The mass migration of fishers to the northern reef systems near the border with Saudi
Arabia during 2004-2005 and the subsequent harvest figures provide an example of the
size of the industry and its capacity to overexploit the natural resources. However, there
are several islands and reefs within the Red Sea that have been reported by government
agencies and fishers not to have been fished. These include the military islands Hunish and
Perim and several small reef patches and systems that local fishers stay away from (e.g.,
where a death has occurred in the waters, known shark aggregation areas, etc.). These
unfished reef systems urgently need to be assessed to determine current stock populations
of sea cucumbers and appropriate conservation and management plans implemented and
enforced. If mature breeding populations are indeed located on these reefs then these
animals may well be the last remaining naturally functioning sea cucumber populations
in the Yemeni Red Sea and possibly the Gulf of Aden. Therefore, their importance to the
preservation and long term natural recruitment of sea cucumbers is extremely important
for Yemen fisheries as well as for neighbouring countries.

Due to past overexploitation of sea cucumber stocks within the Red Sea there has been a
considerable movement of fishers from communities along the coast of the Red Sea and
merchants from Al Hudaydah towards the Gulf of Aden, Arabian Sea and quite recently to
the Socotra islands in search of better sea cucumber fishing grounds. Al Hudaydah based
fishers and merchants were found undertaking business in most fishing communities along
the mainland coast of the Red Sea, Gulf of Aden and on the main island of Socotra.

Sea Cucumber By-products

The Red Sea supports a wide range of fishing activities, one of which is the domestic shrimp
trawl fishery which is based in the coastal town of Salif. This fishery trawls the bottom
surface of shallow coastal waters for shrimp and as a by-product actively harvests the high
value sea cucumber Holothuria scabra (sand fish or “abyadh”). The shrimp trawl fishery
reported landing 190,959 individual sand fish (H. scabra) at the MFW fish landing site at
Salif (for the seven fishing seasons between 1999 and 2006) with a total gross revenue to
fishers for this period of US$295,116 (Table 4). The fishing takes place during the calmer
summer period between the months of April to September. The animals are sold directly
to local merchants who undertake the processing themselves, and are exported directly or
through wholesalers in Al Hudaydah.

Table 4. Total number of individuals and wholesale prices paid to fisherman of fresh
sea cucumber (H. scabra) landed at the Salif fish landing site as a by-product from
domestic shrimp trawling.

Total number Total cost Total cost Cost per Individua

of H. scabra Yemen riyals US dollars Riyals US$

1999-2000 58,239 16,766,230 84,464 288 1.45
2000-2001 35,146 10,361,096 52,197 295 1.48
2001-2002 15,500 35,664,470 17,967 230 1.15
2002-2003 41,855 15,480,160 77,985 370 1.86
2003-2004 37,861 11,412,600 57,494 300 1.51
2004-2005 Ban 0 0 0 0
2005-2006 2,358 861,320 4,339 365 1.83
Total 190,959 58,447,876 295,116 308 1.55

(Source: Ministry of Fish Wealth — Salif office)
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Although sea cucumbers are harvested as a by-product (Photo 3) of the shrimp trawl
fishery, this fishery is the second largest harvest fishery for sea cucumbers in the country.
It is expected that the larger domestic trawl fleets and those of neighbouring countries
(e.g., Egyptian cat fish trawlers) also collect sea cucumbers as a by-product of their fishing
activities. However data on these activities are not available.

Photo 3. By-product sand fish (H. scabra) recently landed at the Salif fish market, Al
Hudaydah.

4.8.2 Gulf of Aden
Background

Visits were made to eleven coastal cities and communities including the following:
Matrah, Ras Alara, Khor Omaira, Aden (Jaser Al-Buraikah and Foqum), Shugra, Bir
Ali, Hasisa, Thalooma, Mukalla (including Khalf). Information associated with the sea
cucumber industry in the Gulf of Aden was collected from discussions with government
agencies associated with the Ministry of Fish Wealth, Ministry of Water and Environment,
including their respective research agencies, universities, and through on site interviews
with fishers, fish society members, MFW representatives, merchants, wholesalers and local
fishing communities.

The anecdotal information collected from these discussions was verified by visual
inspections of live and dried samples, the use of sea cucumber species identification
charts, pictures and verbal clarifications of the species themselves including discussions
on life histories, habitats, behavioural characteristics and local names. Information was
generally provided in Arabic and translated into English. The awareness and knowledge
of the local fishers associated with sea cucumber habitat preferences, processing, market
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value and commodity trade names varied between communities, with the smaller remote
communities possessing limited knowledge. Sea cucumbers are referred to as “zubra” by
Gulf of Aden coastal communities.

Species Fished

Nineteen (19) species of commercial sea cucumbers were identified as harvested within the
waters of the Gulf of Aden (anecdotal information) and are commercially traded. These
include:

Holothuria nobilis (black teat fish)
Holothuria fuscogilva (white teat fish)
Holothuria scabra (sand fish)
Holothuria edulis (pink fish)
Holothuria atra (lolly fish)

Holothuria atra - large (brown lolly fish)
Holothuria coluber (snake fish),
Thelenota anax (amber fish)

Thelenota ananas (prickly red fish)
Pearsonothuria graeffei (flower fish)
Actinopyga mauritiana (surf red fish)
Actinopyga lecanora (stone fish)
Actinopyga miliaris (black fish)
Actinopyga sp. (no English name)
Bohadschia vitiensis (brown sand fish)
Bohadschia similis (chalk fish)
Bohadschia argus (leopard or tiger fish)
Stichopus hermanni (curry fish)

Stichopus horrens (Selenka’s sea cucumber)

Trade

Sea cucumbers within the Gulf of Aden are either collected and processed directly by
the fishers or sold fresh to merchants who process them before trade. There were several
large commercial companies initiating operations within the coastal communities. These
companies are owned and operated by merchants or in some cases fishers from the Red
Sea. The owners contract local fishers and divers to undertake the harvesting of the product
whilst supplying the majority of equipment, including compressed air, and pay the fishers a
wage based on the product landed (e.g., species, size, numbers).

Additionally, it was reported that some Gulf of Aden based merchants purchase a wide
range of dried sea cucumber products, albeit a smaller quantity than those merchants
based in Hudaydah, from other regions (e.g., from Socotra and to a much smaller extent
the Arabian Gulf) and import dried product from neighbouring countries (e.g., Eritrea,
Djibouti, Sudan). Many of the local merchants sell their products to merchants based in
Hudaydah, with some Gulf of Aden merchants having direct business linkages with these
merchants and/or act as agents for these companies. This information is reflected in the
export data presented in Table 2.
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The imported commodities are exported through normal channels and are recorded as
sea cucumbers caught in Yemen. They are added to the export data for the port of export.
Through discussion with merchants the quality of imported product from neighbouring
countries was deemed to be of a lower standard than those collected and processed within
the Gulf of Aden. Several merchants mentioned that imported commodities had to be
reprocessed to improve their quality before export. Similarly, the quality of some of the
locally processed beche-de-mer was also poor.

Fishing Methods Used

The predominant sea cucumber collection method within the Gulf of Aden is free diving
(face mask, snorkel and fins) generally from a range of small local fishing boats with a
crew of between 2—6 divers targeting waters of less than 10 metres deep. Reef gleaning
is still untaken in certain remote areas. However as sea cucumber populations in shallow
water have decreased, this method is less frequently used. Reef gleaning was undertaken
by women during the British period. However, this is not practised today.

The use of compressed air either delivered from vessels at the surface (hooker) or by
SCUBA has been introduced to the fishery over the past half decade and has been widely
used throughout the Gulf of Aden. However, the use of this technology has been restricted
to operations owned and funded by large commercial operators that normally operate
harvesting programs involving up to 30 divers (Photo 4).

It was reported that sea cucumbers are collected from depths to 50 metres and a number
of fatalities and permanent disabilities have occurred as a direct result of compressed air
diving. Most sea cucumbers are harvested seasonally within the Gulf of Aden during the
calmer summer period. However, the larger commercial operations were reported to fish
year-round.
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Photo 4. SCUBA equipment used for sea cucumber collection in Foqum, Aden.
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Sea Cucumber Stocks

The Gulf of Aden has a considerable length of coastline, including offshore islands and
reef systems, and possesses large areas of marine habitat suitable for sea cucumbers.
It has supported a profitable sea cucumber fishery in the past. In particular the coastal
communities relatively close to Aden traditionally collected sea cucumbers during the
British period when a substantial fishery operated.

The collection of sea cucumbers stopped for many years after the British departed and
only recently (late 1990s) has the industry become re-established due to increased demand,
good financial returns and decreasing stocks in the Red Sea. The decrease in sea cucumber
stocks in the Red Sea has stimulated a considerable migration over the past half decade of
Red Sea based fishers and merchants to the Gulf of Aden. This movement, coupled with
the increase in numbers of local fishers entering the sea cucumber fishery, has contributed
to the development of this industry as reflected in the government export data. Paralleling
this expansion has been the decline in sea cucumber populations.

Anecdotal information clearly indicates that stocks of commercial species have declined
together with the size of individuals available for collection, and that high value species are
becoming rare. The marine areas associated with Belhaf-Bir Ali and Sharmaa—Jathmoon
are the only designated marine protected areas along the coast of the Gulf of Aden. The
current status of sea cucumber populations within these areas has not been determined,
nor is it known if the former area will remain as an MPA as it is associated with a large
mining development project.

Aden is the commercial centre for the sea cucumber trade within the Gulf of Aden. However
much of the product collected in this region is sent directly to Al Hudaydah with a high
proportion of merchants residing outside the region and periodically purchasing product
from the local communities.

4.8.3 Socotra Archipelago
Background

Five coastal cities and communities were visited including Hadibo, Deham, Ghoba,
Desalmoh and Qulansia on the main island of Socotra. Information associated with the
sea cucumber industry in the islands was collected from discussions with government
agencies associated with the Ministry of Fish Wealth, Ministry of Water and Environment,
the Socotra Island Biodiversity and Conservation Programme (SCDP) and from on
site interviews with fishers, fish society members, merchants, wholesalers and fishing
community members.

Anecdotal information received was verified by visual inspections of live and dried
samples, use of sea cucumber species identification charts, pictures and verbal clarifications
of the species themselves including discussions on life histories, habitats, behavioural
characteristics and local names. Information was generally provided in Arabic and
translated into English. The awareness and knowledge of the local fishers concerning
sea cucumber habitat preferences, processing, market value and commodity trade names
varied between communities but was generally at a high level. Sea cucumbers are referred
to as “zubra” throughout the Socotra Archipelago.

The islands of Socotra are under a unique marine management system within Yemen. A

series of marine management plans have been put into practice throughout the archipelago
that allow commercial activities whilst implementing a number of restrictive measures on
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the collection of marine organisms. The “no take areas” provide a level of protection for the
sea cucumbers that reside within these areas. There is, however, only limited information
regarding the species of sea cucumber that reside within these areas. Adherence to these
management plans was observed on the main island; however it was reported that adherence
to the plans on the outer islands — associated with the collection of sea cucumbers (and
other commodities) — has been less than satisfactory.

Species Fished

Sixteen (16) species of commercial sea cucumbers were identified as harvested within the
waters of the Socotra Archipelago (anecdotal information) and are commercially traded.
These include;

Holothuria nobilis (black teat fish)
Holothuria fuscogilva (white teat fish)
Holothuria edulis (pink fish)

Holothuria atra (lolly fish)

Holothuria atra - large (brown lolly fish)
Holothuria coluber (snake fish),
Thelenota anax (amber fish)

Thelenota ananas (prickly red fish)
Actinopyga mauritiana (surf red fish)
Actinopyga lecanora (stone fish)
Actinopyga miliaris (black fish)
Actinopyga echinata (deep red fish)
Bohadschia vitiensis (brown sand fish)
Bohadschia similis (chalk fish)
Stichopus hermanni (curry fish)
Stichopus horrens (Selenka’s sea cucumber)

H. scabra (sand fish), the most valuable commercial species, was not reported nor witnessed
within the islands.

Fishing Methods Used

The predominant sea cucumber collection method within the islands is free diving (face
mask, snorkel and fins) generally from a range of small fishing vessels with a crew of
between 2—6 divers targeting waters of less than 10 metres deep. The traditional sea
cucumber fishing practice using the Arabic pearl oyster collection method is still used
within the industry. Reef gleaning is still untaken in certain areas; however as sea cucumber
populations have decreased in shallow water, this method is less frequently used.

The use of compressed air either delivered from the surface (hooker) from vessels or SCUBA
has been introduced to the fishery over the past half decade principally by merchants and
fishers from outside the archipelago. The introduction of this fishing method and the influx
of “outside” fishers to the fishery remain matters of considerable local debate within the
islands.

32 SEA CUCUMBER FISHERIES OF YEMEN



Trade

The collection of sea cucumbers is managed by the MFW. The ministry declares annual
seasonal closures. Sea cucumbers collected within the Socotra archipelago are shipped
directly to the mainland for export. During the visit, two merchants were present on the
main island, one with commercial interests in Al Hudaydah and the other in Mukalla. There
are no reports of import of sea cucumbers either from Yemen or neighbouring countries.

In general, sea cucumbers within the islands of Socotra are either collected and processed
directly by the fishers or sold fresh to merchants who process them before trade. However,
all specimens of Thelenota ananas (prickly red fish) are purchased fresh from fishers and
processed by the merchants. Product quality was variable and merchants indicated that
considerable improvement was needed from the fishers.

Sea Cucumber Stocks

The coastline of the Socotra Archipelago, the offshore islands and reef systems provide
relatively large areas of marine habitat suitable for sea cucumbers and it has supported a
profitable sea cucumber fishery for several years. However, the collection of sea cucumbers
within the archipelago was undertaken for many years at a very low level as a direct
response to outside merchants’ requests. Only more recently has the industry developed
(Photo 5) as sea cucumber stock populations within Yemen and neighbouring countries
have become depleted and fishers and merchants moved their operations to areas where
stocks still remain.

Photo 5. Commercial sea cucumbers processed on Socotra Island in 2006.
(Source: SCDP)
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The migration of commercial size sea cucumber operations to the Socotra islands is a
direct result of overexploitation of these animals elsewhere. Paralleling this expansion
has been the local decline of sea cucumber populations. Anecdotal information clearly
indicated that stocks of commercial species have declined, together with a decrease in the
size of individuals available for collection, and that high value sea cucumber species are
becoming rare. This is particularly true for the outer islands of the Socotra archipelago
(e.g., Abd al Kuri) where it was reported that intensive fishing of sea cucumbers has been
undertaken for several years. It was also reported that fishing was undertaken during closed
periods and from within designated marine “no take areas” as defined by the islands’
marine management plans. It was reported for the year 2006 that 262,202 individual sea
cucumbers were harvested from the main island of Socotra and 25,748 were harvest from
Abd al Kuri (Table 5).

Table 5. The total number and wholesale price in Yemeni riyals of individual, fresh
sea cucumbers sold to merchants in 2006, for the main island of Socotra and Abd al

Kuri.
Socotra Island Abd al Kuri Island

Number Cost Number Cost Number
H. fuscogilva 1,132 1,244,300 21,825 436,500 22,957 1,680,800
White colour
H. fuscogilva 1,008 504,000 No records 1,008 504,000
Black colour
A. echinata and 34,865 3,886,500 No records 34,865 3,886,500
A. mauritiana
T. anax 36,100 2,166,000 No records 36,100 2,166,000
H. atra - large 189,097 3,781,940 No records 189,097 3,781,940
H. atra No landings 3,923 2,353,800 3,923 2,353,800
Total 262,202 11,582,740 25,748 2,790,300 287,950 14,370,040

(Source: SCDP)

4.9 CONCLUDING REMARKS

The information and data collected, as provided in this report, leads to the following
conclusions:

e Stock populations of each commercial species of sea cucumber harvested in Yemen
have declined dramatically with fewer large specimens being located. The high
value species are overexploited and on the verge of population collapse. Medium
value species are following this trend. Low value species have only been collected
over the past few years, however dramatic stock population declines were reported
and species numbers and sizes are considerably reduced.

e Similar exploitation rates of sea cucumbers have been witnessed in neighbouring
countries.

e Commodity prices paid to Yemeni fishers vary with species, coastal area, market

demand and product quality; however, prices are rising due to declining worldwide
stocks.
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The Red Sea has been and remains the national centre for the sea cucumber industry.
The coastal city of Al Hudaydah is the main hub with fishers and merchants based in
this area undertaking business throughout the country.

Fishers and merchants are travelling large distances from their home bases to
collect limited remaining stocks, with imported stocks from neighbouring countries
increasing to supplement merchants’ demands.

The sea cucumber fishery in Yemen has followed a “boom and bust” cycle over the
past decade. Fisheries management interventions are a necessary tool to mitigate
stock declines and to allow the fishery to be sustainable for the long term.

Product quality varies considerably within the country with lower quality products
representative of new fishers and imports. Improvements in product quality and
standardisation are needed throughout the industry through increased technical
capacity and training programs.

Most fishers will collect sea cucumbers when the opportunity presents itself and
there appears to be some illegal trade in sea cucumber products within the country.

There is some lack of adherence to regulations concerning fishing controls and
exports. Enforcement and public awareness need to be improved.

Data collection programs through licence agreements need to be improved to include
additional data that will allow species specific information to be collected and used

for management plans.

There is a lack of scientific data on life histories and standing stock populations for
all species of sea cucumber harvested in Yemen.

There is an urgent need to sustainably manage this fishery within Yemen and within
a regional context.
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5. RECOMMENDATIONS

Through an extensive data review and stakeholder consultative process a number of
recommendations have been developed to provide guidance to address current issues
associated with the sea cucumber fishery in Yemen and to provide mitigation options to
enable the long term sustainable development of this valuable industry.

The list of recommendations is by no means exhaustive. However it provides information
pertinent to important management aspects of this industry that need to be addressed and
specific mitigation measures that must be urgently implemented to allow the industry to
reach its full sustainable potential. The recommendations have been prioritized by urgency
from immediate actions to medium term actions in the numbered sequence below. Several
of the recommendations are interrelated and therefore must be undertaken in combination
with each other to attain the management outcomes. Additional recommendations for
the management of sea cucumber resources within the islands of Socotra are provided
separately.

5.1 FISHERY POLICY

The government of Yemen, through its respective line ministries led by MFW, needs
to develop and implement sustainable policies and further enhance current institutional
frameworks that facilitate the sustainable management of this fishery. Lessons need to be
learned from past short term planning that led to species population declines, environmental
degradation, and irresponsible business practices. Ineffective management systems need
to be readdressed and developed in accordance with sustainable management criteria.
The illegal harvesting and export of sea cucumbers needs to be reduced if it cannot be
eliminated.

The implementation of these recommendations will require considerable political will,
additional monetary resources and continued support from all sectors of public and civil
societies. The Ministry of Fish Wealth (MFW) and the Ministry of Water and Environment
(MWE) will need to be the catalysts within the government to integrate these issues into
its programs and champion the sustainable management of this fishery through all sectors
of society. Similarly, the fishing communities need to fully support these initiatives and
take the necessary steps to attain the long term sustainable management goals. Increased
public awareness of these issues, the laws and regulations governing these issues and their
enforcement are critical elements required to achieve a sustainable industry.

The two most important issues currently hindering the development of a sustainable
management plan for the sea cucumber fishery of Yemen is the past uncontrolled
overexploitation of all commercial species and the paucity of scientific data (e.g., biology,
ecology and population dynamics) on each commercially harvested species. Immediate
action needs to be taken to address these issues. The lack of biological information on the
commercial species of sea cucumbers in Yemen and surrounding countries hinders the
ability of resource scientists to manage these resources and therefore acts as an indirect
threat preventing science-based resource management plans being developed that will
ensure conservation whilst managing sustainable harvesting regimes. It is imperative that
accurate life history data is attained for all commercial sea cucumber species to allow
management and monitoring regimes to be developed.
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Sea cucumber fishery management plans urgently need to be developed. The plans need
to be species specific, flexible, and adaptive, using accurate scientific, anecdotal and social
information, and be publicly accepted and supported through appropriate regulations
and enforcement. The inclusion of local fishing societies in the development of the sea
cucumber management plans should be encouraged.

The management of the commercial and artisanal sea cucumber fishery of Yemen will
require the development and implementation of a number of individual management
actions that in combination will provide the industry with a robust management plan that if
supported by the industry and regulated by the government will provide long term economic
benefits to the nation. The initial management options will require strict control measures
to be implemented to enable the existing sea cucumber populations to recover from past
overexploitation and to allow the industry to mature. Medium to long term management
options can then be implemented to develop a sustainable industry.

Changes to national legislation and specific new marine regulations will need to be enacted
to reflect the recommendations presented below.

5.2 NATIONWIDE RECOMMENDED ACTIONS
5.2.1 Immediate

1. Impose an immediate ban on the collection of all sea cucumbers within Yemen for
at least two years to allow the recommendations given below and data collection
programs to be undertaken to provide the information to develop species specific
management plans. This fishery closure would also provide a small window of time
for the populations of some species to increase. This total closure should be redefined
into seasonal closures once stock populations have recovered and species specific
life history and reproductive information is available.

2. Impose a nationwide ban on the collection of any sea cucumber species associated
with the Red Sea military islands (e.g., Hunish and Perim Islands), the de facto Bir
Ali marine protected area in the Gulf of Aden, and maintain the existing marine
management plans including no take zones of the Socotra Islands indefinitely.

3. Impose a nationwide ban on the use of SCUBA and/or surface delivered compressed
air to harvest sea cucumbers for any purpose. This ban should be kept in place
indefinitely and be supported through legislation with enforced penalties for
violations. Once the fishery is reopened it should be restricted to traditional methods
of reef gleaning and snorkelling.

4. Impose a nationwide ban on the collection of Holothuria fuscogilva (white teat fish)
until biological data indicates stocks are recovering (mature age specimens and
breeding stock populations located and juveniles recorded).

5. Develop the legislation and enforcement capacity to implement the recommended
bans. Public awareness and understanding of these issues will need to be an integral
component.

6. Undertake a nationwide stock assessment of all commercial sea cucumbers in
Yemen. The assessment should use science-based assessment methodologies and
be undertaken in all habitats associated with these species. Biological data collected
should include but not be limited to the following: species present, stock abundance,
size and weight parameters; the collection of habitat parameters (percent coral cover,
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dominant benthic forms, sediment types, water depth, and indicator species of reef
condition). The assessment needs to include marine areas that have been fished and
those that have not been fished, in particular the non fished habitats associated with
the military islands in the Red Sea. The assessment should be led by the responsible
national agencies and use outside professional technical assistance when required.

5.2.2 Medium Term

These recommendations should be developed and implemented once the scientific
information gained from the marine resource assessment is available to provide accurate
data on the biological requirements (e.g., reproductive seasonality) of each species.
Continued annual assessment to monitor stock populations and habitat conditions should
be an integral component of the national sea cucumber management plan.

7. Once the initial two year total fisheries closure has finished an annual species
specific fisheries closure should be imposed on the collection of sea cucumber based
on the reproductive (spawning) cycle of each commercial species. Until species
specific data is available it is recommended that this closed period be during the
warmer sea water temperature months of April through to July. It is imperative that
accurate reproductive data be collected to define these periods to allow appropriate
management programs to be produced.

8. Develop a specific national sea cucumber fishery licensing system that requires
all fishers and their vessels to be registered before fishing can commence. This
information will provide additional data to understand the social dynamics of the
industry and assist with long term management. The licensing system should be
governed by the recommendations highlighted in this report once implemented into
regulations.

9. Improve and standardise government data collection programs to include species
specific information to be provided to the responsible ministry (MFW) by all
fishers and export merchants. These improved data collection protocols should
be mandatory and enforced. Information collected by fishers should include the
location of the fishing ground (GPS coordinates if possible), date of fishing, total
number of individual specimens for each species harvested, fishing vessel permit
number, number of fishers, method of collection, port of trade, price paid per weight
or individual for each species and purchasing merchant, including whether product
is sold fresh or in a dried form. Information to be collected by merchants should
include name of fishers and licence numbers the product was purchased from,
location of product purchases, dates of transactions, total number and total weight
of each species per consignment, prices paid per weight and number for each species
purchased from fishers and sold, mode of export (air, road, sea), final destination
of product and purchasing merchant. Data collected will form the basis of species
specific management plans.

10. Develop along term research and monitoring program incorporating the collaboration
of all research institutions and universities to collect life history and morphological
data on all commercial species of sea cucumbers in each of the three different marine
regions. Data collected will form the basis of species specific management plans.

11. Acquire accurate information on all imported sea cucumbers entering and leaving
the country through a mandatory data collection program. The information should
include country of origin, total number and total weight for each species, name of
merchants, method of transport, product form (dry, wet), export/import permits and
final export destination.

38 SEA CUCUMBER FISHERIES OF YEMEN



12.Develop a sound scientifically based data storage centre that houses all data associated
with the national sea cucumber industry that can be directly accessed and utilised by
all agencies to assist in the development of long term sustainable management of the
sea cucumber fisheries.

13. All sea cucumbers landed as accidental or “by-catch” from other fishing activities
should not be allowed to be traded and therefore all animals collected through these
methods should be returned to the sea. This is particularly relevant to the inshore
shallow bottom shrimp trawl industry and the collection of Holothuria scabra — sand
fish along the coast of the Red Sea (e.g., Salif).

14.Develop through extensive assessments, a species list of all sea cucumbers in
Yemen, including the development of an identification chart with photographs of
live specimens in situ, fresh and dried commodities and local names for each marine
region of Yemen (Red Sea, Gulf of Aden, Arabian Sea and the islands of Socotra).
The incorporation of a GIS mapping system identifying a range of relevant attributes
associated with the management of sea cucumbers should be considered.

15.Develop and implement a program that provides specific training, awareness and
capacity building for all government agencies, fishers and relevant private sector
organisations (e.g., fisheries societies) associated with sea cucumber management
and the recommendations highlighted herein.

16. Set up training and awareness programs to standardise and improve the collection,
handling and processing protocols of sea cucumbers to achieve a constant high
level of product quality, increasing returns to the industry whilst reducing, if not
eliminating, commodity waste and spoilage.

17. Consider the development of a sea cucumber population restocking program through
the artificial cultivation of selected high value species. However, restocking programs
are not a replacement for a sustainable management system for natural stocks and
should never be considered in this light. Restocking programs through the artificial
cultivation of sea cucumbers requires considerable capital investment and technical
skills. The development of these programs should involve, at least in part, the private
sector.

18. Provide support to the private sector for initiatives associated with the development
of the commercial production of sea cucumbers through aquaculture. Environmental
guidelines associated with commercial aquaculture development projects should be
developed and strictly monitored.

19. The government through its respective ministries and agencies should support
and actively participate with neighbouring countries in all regional initiatives to
manage sea cucumbers and their marine habitats. The development of a regional
program addressing the management and conservation of sea cucumbers should be
considered, especially for the Red Sea.

20.The government of Yemen will need to consider the budget allocations to make
provisions for the development, implementation, training, awareness and the long
term monitoring and assessments required to develop sea cucumber management
plans. The appropriation of a larger proportion of revenue gained through the export
of sea cucumbers to fund these activities should be considered.

21. Current export taxes on total weight of sea cucumbers should be re-evaluated and
careful consideration given to the inclusion of an export tax placed on the total
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weight per species of sea cucumbers exported, using a percentage basis of the dollar
value of the individual species. Data collected on total weight and value of each
species exported will be required.

5.2.3 Socotra Islands

In addition to the above-mentioned nationwide recommendations, five specific actions
have been recommended for inclusion for the islands of Socotra as follows:

i. Instigate a closure of the sea cucumber fishery on all islands until such time that
the recommendations below have been undertaken and suitable species specific
management plans have been developed.

ii. Undertake a sea cucumber stock assessment for all commercial sea cucumber species
using scientific assessment methodologies, in all habitats and islands associated with
these species (as detailed above). Include detailed assessments from the islands’
existing no-fishing sanctuary zones (no take areas) and fished areas.

iii. Re-evaluate current stock abundances and species composition of sea cucumbers
associated with the islands existing sanctuary zones (no take areas) to determine if
these areas are maintaining suitable breeding stocks of commercial sea cucumbers.
Adjust these areas to incorporate specific management interventions for sea
cucumbers as required.

iv. Re-evaluate the timing of the annual sea cucumber fishery seasonal closure to reflect
the reproductive periodicity of all commercial sea cucumbers and thus prevent fishing
during times of reproductive activity. This will require the biological information
highlighted above. Current annual open fishing periods based on weather conditions
conducive for access to the fishing grounds for fishers may be inappropriate for long
term sustainable management of these animals.

v. Further develop government, NGO and community awareness and understanding
of management plans associated with sea cucumbers and instigate enforcement
measures to prevent repeated overexploitation of sea cucumbers especially from the
outer islands.

5.3 IMPLEMENTATION OF THE RECOMMENDATIONS
5.3.1 Positive Impacts of the Implementation

The implementation of the above recommendations will have medium to long term positive
social and economic impacts on the fishers and communities associated with this industry.
A long term sustainable fishery will also provide services for neighbouring countries
through recruitment of sea cucumber larvae to improve their sea cucumber fishery. The re-
establishment of viable sea cucumber populations has only positive impacts to the marine
ecosystems of Yemen contributing to national marine biodiversity whilst providing for a
sustainable fishery.

The re-establishment and sustainable management of the Socotran sea cucumber stocks (as
well as other biota) are obligations associated with the country’s international conventions
and its UNESCO Man and Biosphere reserve. Furthermore, gaining World Heritage status
for the Socotra conservation area requires sustainable management of all marine and
terrestrial organisms.
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5.3.2 Negative Impacts of the Implementation

The implementation of the above recommendations will have direct short to medium-
term negative socio-economic impacts on the fishers and communities associated with the
industry. These will include the following:

Reduction in income for fishers and merchants,

Reduction in cash flow for fishers’ families and associated communities,

Reduction in livelihood opportunities for coastal communities,

Reduction in the income revenue to the government and MFW generated through
export of commodities, and

e Reduction in the national economy.

The above impacts are unavoidable. However, if these corrective fisheries management
interventions are not undertaken it is envisaged that national sea cucumber populations
will be depleted beyond the point of recovery which for both the short and long term will
have a much higher and wider negative economic impact on the fishers, their communities
and the country. Furthermore, the loss of sea cucumbers from the marine ecosystem of
Yemen may have much higher direct and indirect impacts on the natural environment and
subsequent livelihood and income generation opportunities for the coastal communities of
Yemen.
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Appendix I: A list of scientific, trade and local names for all species of sea cucumber
found, including the method of identification and location within the country

APPENDICES

Scientific name Trade name Yemeni name* Location Identification
Holothuria Black teat fish ; Abo sandook (RS) Red Sea Photos
nobilis Gulf of Aden : Dried specimens
Socotra Fishers
Holothuria White teat fish | Al-saika abyadh (RS):Red Sea Photos
Sfuscogilva Al-saika aswad (S) : Gulf of Aden :Dried specimens
Abu dharo’a (GA) Socotra Fishers
Holothuria Sand fish Abyadh Red Sea Live specimens
scabra Gulf of Aden ; Photos
Dried specimens
Fishers
Holothuria Pink fish Humra Red Sea Photos
edulis Al-aswad-Al- Gulf of Aden :Dried specimens
hamer Socotra Fishers
Holothuria atra i Lolly fish Abo-darj, aswad Red Sea Live specimens
Gulf of Aden ; Photos
Socotra Dried specimens
Fishers
Holothuria atra  Brown lolly fish | Abu shalak Red Sea Live specimens
(large) Gulf of Aden ;Photos
Socotra Dried specimens
Fishers
Holothuria Snake fish Red Sea Fishers
coluber Gulf of Aden
Socotra
Thelenota anax  Amber fish Abo thidi, Abu Red Sea Photos
dharo’s, Abu Gulf of Aden : Dried specimens
fidaya (RS) Socotra Fishers
Mohabeb (GA & S)
Thelenota Prickly red fish : Mukit Red Sea Photos
ananas Gulf of Aden : Dried specimens
| i Socotra i Fishers
Pearsonothuria Flower fish or Red Sea Photos
graeffei i black spotted i Gulf of Aden | Fishers
Actinopyga Surf red fish Bouni Red Sea Photos
mauritiana Gulf of Aden :Dried specimens
Socotra Fishers
Actinopyga Stone fish Sakhry Red Sea Photos
lecanora Gulf of Aden : Dried specimens
i Socotra i Fishers
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Actinopyga Black fish Red Sea Live specimens
miliaris Gulf of Aden : Photos
Socotra Dried specimens
Fishers
Actinopyga Deep red fish Socotra Photos
echinata Dried specimens
: i Fishers
Actinopyga sp. ENo known i Gulf of Aden
i industry name | ' '
Bohadschia Brown sand Red Sea Photos
vitiensis fish Gulf of Aden : Fishers
Socotra
Bohadschia Brown spotted Red Sea Photos
similis sand fish or Gulf of Aden : Fishers
i chalk fish i Socotra .
Bohadschia Leopard or tigeré Gulf of Aden Photos
argus i fish ' ' { Fishers
Stichopus Curry fish Red Sea Fishers
hermanni Gulf of Aden
Socotra
Stichopus Selenka’s sea | Abu shaok Red Sea Live specimens
horrens cucumber Gulf of Aden :Photos
Socotra Dried specimens
Fishers

* RS = Red Sea, GA = Gulf of Aden, S = Socotra
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Appendix II: A summary of sea cucumber processing methods that should be used by
all sectors of the industry to standardize product quality

Sea cucumber processing should be undertaken according to the wholesaler’s specification
for each species and size. However, below is a summary of standard processing methods
that can be used as guidelines (adapted from SPC, 2003).

STEP 1 Before cooking in sea water, lay the animal on a flat surface for 20 minutes so they
can straighten themselves, expel most of the sand and in some cases their internal
organs (eviscerate).

STEP 2 Place individuals of the same species and of similar size into hot sea water. The
water should be hot enough to allow fingers to be placed into the water for 2
seconds. Cook the animals for a short period of time (2-5 minutes) until the animal
swells. (NB: if the water is too hot the skin will peel off and this will degrade
product quality). For large specimens with hard body walls (e.g., H. nobilis and
H. fuscogilva) the first cooking may require up to 10 minutes. The animals should
be lightly stirred whilst in the water.

STEP 3 When cooled down, remove the internal body organs by gently squeezing the animal
along the length of the body or making an incision using a sharp knife. The incision
can take three forms depending on the species being processed. An incision along
the entire length of the body on the ventral (bottom) side for large 7. anax, and
T ananas whilst a dorsal (top) cut is made for H. nobilis and H. fuscogilva. For all
other species a small cut across the mouth of the animal is required. Wash animals
in sea water.

STEP 4 Replace the animal back into clean boiling sea water (as described above) until the
specimen is hard and rubbery. The cooking time varies between species but should
be less than half an hour.

STEP 5 Once the animal has cooled down it should be washed in clean sea water. Then
cook a third time in fresh sea water until the animal is hard and rubbery, cooking
time varies and is species and size dependent. Several species (e.g., H. scabra —
sand fish) require the outer skin to be rubbed off before the third and final cooking
step.

STEP 6 When cooled down the product is sun dried. Drying time is species and size
dependent as well as dependent on ambient temperature conditions prevailing at
the processing site. Between 4 days and 2 weeks is average for the final drying
period. Once drying is completed all animals are packed according to species and
in some cases size, and stored in a dark dry location.
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Appendix II1: Development Concept Note: Sustainable Management of Sea Cucumber
Fisheries of Yemen

OBJECTIVE The program calls for the formulation of strategies to assist the government
of Yemen to develop, establish and maintain a nationwide species specific
sea cucumber fishery management plan for the long term sustainable use
of all commercial species for both the nation’s artisanal and commercial
fishers.

The program needs to manage the national sea cucumber fishery with the
aim of integrating economic, social and environmental aspects of sustainable
development in accordance with Yemen’s obligations to international
treaties and its specific national priorities. The management plans should
promote coherent and coordinated approaches to institutional frameworks
for sustainable development at all government levels necessary for policy-
making, coordination and implementation and enforcement and foster full
public participation in formulation and implementation.

The development of science-based data on these species through assessments,
applied research and monitoring programs in collaboration with all
government agencies, research institutions, NGOs and the general public
is vital for the development of all management plans. The development and
implementation of appropriate sustainable policies, specific legislation,
improved institutional frameworks and capacities, supported by legal
enforcement measures are required to facilitate the sustainable development
of this fishery. Improved community stakeholder awareness and capacity
building programs need to be an integral component of the management
plans.

Past activities that led to very short planning horizons, species stock
population declines, environmental degradation, irresponsible business
practices and ineffective management systems need to be readdressed and
developed in accordance with sustainable management systems.
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BACKGROUND SEA CUCUMBERS

Sea cucumbers are members of the class Holothuria in the phylum
Echinodermata. They are one of the five extant classes of echinoderms and
are classified into 6 orders, 25 families and about 1,500 species worldwide.
They are slow moving invertebrates that are widely distributed throughout
the marine environment, including intertidal areas, shallow and deep seas
extending to the abyssal depths and are found in a wide range of habitats (e.g.,
sand, mud, rock, coral reef). Most species are demersal, however pelagic
forms exist (mostly abyssal) with the highest species diversity occurring in
the Indian and western Pacific Oceans.

The majority of commercially harvested sea cucumbers are detritivores
consuming and therefore recycling organic matter in the top layer of the
sea floor. Diurnal behavioural patterns are common among the commercial
species with most species exhibiting burrowing and/or cryptic behavioural
patterns. Sea cucumbers play a key role in the marine environment including
nutrient recycling and bioturbation

All commercial species of sea cucumbers are dioecious (possessing separate
sexes, male and female) and are broadcast spawners, releasing their gametes
into the seawater. Sexual maturity of commercial species occurs between
2 and 3 years of age with longevity estimates of between 4—7 years which
is species and population specific. Fission (asexual reproduction) has been
reported in some species and can be artificially induced. Sexual reproduction
in most commercial species studied shows an annual reproductive
seasonality with populations of animals possessing extended spawning
periods when located in lower latitudes. Most species release gametes in
the summer period which coincides with increased sea water temperatures.
One of the most critical parameters associated with successful reproduction
in sea cucumbers is the direct dependence on the density of mature adults
in close proximity to each other to ensure high enough concentrations of
gametes are present to successfully attain fertilization of eggs.

General life history data is sparse for sea cucumbers in general and is almost
non existent for sea cucumber populations within the waters of Yemen. The
paucity of scientific data (e.g., biology, ecology, and population dynamics) on
each commercially harvested species of sea cucumber in Yemen is currently
hindering the development of scientifically based management plans. The
nation must urgently undertake the science-based research to provide life
history data to resource managers.

Trade in sea cucumbers is widespread throughout the world, (estimates are
that 75 states are currently commercially harvesting sea cucumbers) and
has been taking place for centuries in some countries. Sea cucumbers are
collected almost exclusively for consumption of the animal’s body wall, for
their use in traditional medicine, as a food delicacy, and as an aphrodisiac in
Asian countries including People’s Republic of China, Taiwan Province of
China, Singapore, Korea, Malaysia and countries that support communities
from these nations. Sea cucumbers have also been used traditionally by
many non Asian cultures for a variety of food, medicinal and ceremonial
purposes, most of which are still carried out today.

SEA CUCUMBER FISHERIES OF YEMEN 47



BACKGROUND
(continued)

48 SEA CUCUMBER FISHERIES OF YEMEN

There are approximately 42 species of sea cucumbers worldwide that are
commercially important. The name beche-de-mer and/or trepang (also called
“hai-som” in China and “iriko” in Japan) are names given to the processed
products (normally dried) of commercial species of sea cucumbers. All
commercial species are valued on a range of criteria (e.g., abundance,
appearance, body wall thickness, odour, colour, size, quality of dried product
and commercial demand) and commercial species are classed by their
economic value into three general categories which includes high, medium
and low. The three highest values species worldwide include Holothuria
scabra (sand fish), Holothuria fuscogilva (white teat fish) and Holothuria
nobilis (black teat fish) all of which are located in the waters of Yemen and
have been the basis of the Yemen fisheries over the past decade.

All commercial sea cucumbers are classified scientifically with a genus
and species name; however each species has been given an English trade
name which is used in the industry worldwide (e.g., Holothuria scabra is the
scientific name, whilst its trade name is sand fish). In addition, each country
involved in the commercial trade of sea cucumbers has both country and
local names used by the fishers to identify individual species, these local
names are not used internationally.

Sea cucumber fisheries worldwide have undergone a major expansion
over the past decade in terms of both commodity quantities collected and
countries participating in the industry as a direct response to increased
market demand from Asia, primarily driven by the increasing Chinese
economy. This expansion in general has led to the overexploitation of
the traditional high value sea cucumber species as well as instigated the
collection of new species of lower value. The sea cucumber industry has
followed a “boom and bust” cycle which is a normal fishery trend when
a natural resource represents high revenues to artisanal fishermen which
greatly increases fishing effort resulting in population stock declines and
overexploitation. Most sea cucumber fisheries, whether tropical or temperate,
appear to be in different stages of overexploitation, especially for the high
priced species with some fisheries reported to have collapsed with serious
concern regarding species extinction. The Yemen sea cucumber fishery has
followed this cycle over the past decade.

YEMEN FISHERY

The commercial sea cucumber industry in Yemen is a multi-species fishery
and has been undertaken for many years at a low level primarily to service
periodic demand from merchants for high value species. Sea cucumbers
are not consumed in Yemen and all product collected is destined for
international trade. Traditionally, sea cucumbers were harvested using reef
gleaning or free diving techniques. The past five years (2002 — present) has
seen a dramatic increase in sea cucumber harvesting within Yemen with a
major increase in the number of fishers entering the fishery, expansion of
the fishing grounds and the use of compressed air either delivered from the
surface or from SCUBA. Sea cucumbers, specifically Holothuria scabra
(sand fish) are also collected as a by-product of the domestic prawn (shrimp)
trawling industry in the Red Sea.

For the years 1990 to 2001 an annual average of 45 tonnes (t) of dried sea
cucumber were exported from Yemen. The annual export tonnage greatly



BACKGROUND increased for the years 2002 and 2003, (to 258 t and 173 t respectively)
(continued) whilst a further major increase in export occurred in the years of 2004
(653 t), 2005 (523 t) and 2006 (560 t).

The expansion of the Yemen sea cucumber industry can be directly attributed
to the following:

e Worldwide increase in the demand and value of commercial beche-
de-mer,

e The establishment of new markets and demand for previously low
value or non commercial species,

e The expansion of the number of fishers entering and participating
in the Yemen industry including a move from traditional artisanal
fishing methods to commercial operations and technology (e.g.,
larger vessels and use of compressed air),

® Access to previously non-fished and/or restricted fishing grounds
(e.g., 2004 to 2006 the reefs in the north of the country bordering
Saudi Arabia), and

e The increase of beche-de-mer commodities being imported from
neighbouring countries and re-exported as Yemeni product.

This expansion has led to major stock population declines of all high value
species in Yemen with concern that these species, particularly Holothuria
fuscogilva (white teat fish) populations are severely overexploited and
natural recruitment may be non existent. Similar trends are apparent for the
majority of medium and certain low value species harvested in Yemen.

The Red Sea has traditionally been the nation’s major sea cucumber fishing
region with the coastal city of Al Hudaydah functioning as the commercial
centre for the sea cucumber trade within Yemen. With the recent decline
of sea cucumber stocks within the Red Sea the fishers and merchants
have expanded into all regions including the distant islands of the Socotra
archipelago.

Recent marine and socio-economic assessments have demonstrated the
decline of sea cucumber populations throughout their habitats. However,
there are several islands and reefs that are recorded as “not fished”. These
include the military islands within the Red Sea; several small reef patches
and systems that local fishers stay away from (due to a death that has
occurred in the waters, known shark aggregation areas, etc.); and the main
island of Socotra through its network of marine protected areas. These are
the remaining locations within Yemen that may still support viable breeding
populations of all species of commercial sea cucumbers. It is these reef
systems that urgently need to be assessed to determine current populations
of sea cucumbers. Appropriate conservation and management plans may
need to be implemented and enforced. If mature breeding populations are
indeed located on these reefs these animals may well be the last remaining
naturally functioning sea cucumber populations in Yemeni waters, therefore
their importance to the preservation and long term natural recruitment of
sea cucumbers is extremely important for the local fishery, sea cucumber
biodiversity as well as for neighbouring countries.
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SEA CUCUMBER MANAGEMENT

The major objective of a sea cucumber fishery management plan is to ensure
maximum economic benefits are derived from the fishery whilst maintaining
the environmental integrity of the resources and associated habitats for long
term use for future generations. Sea cucumber management plans have been
implemented in a number of developing countries that commercially exploit
these resources using a wide range of management tools, most of which
restrict the use of fishing gears and/or collection locations, and are based
on international codes of conduct for responsible fisheries incorporating
precautionary approaches.

For the development of any sea cucumber fishery management plan to be
effective it must be based on sound biological information associated with
the specific species targeted, in particular life history data (e.g., reproductive
seasonality, age at maturity, growth and habitat preference), accurate time
series data on species harvested (numbers and weights), harvest locations
(including imported stocks), and fully incorporate all social aspects of the
industry, including community awareness, acceptance and be regulated
through legislation and enforcement.

Sea cucumber management plans by default should be based on a
precautionary approach and therefore be conservative in nature reducing
the risk of species being overexploited and the subsequent loss of mature
breeding population stocks. All plans should include the management of
the habitats in which the individual targeted species live to prevent habitat
degradation and the subsequent decline in sea cucumber stocks.

Commercial sea cucumber management plans have been based on standard
fisheries management tools which instigate control over levels of harvesting,
numbers of fishers, equipment usage and closed fishing seasons through
regulations and enforcement based on licence agreements. These methods
are very useful when dealing with commercial fishing operations and open
access fisheries, however appear to be less effective when developed to
manage an artisanal fishery, especially fisheries associated with community-
based resource ownership. Community-based fisheries management systems
are becoming widely used throughout the developing world. However they
are difficult to implement in open access artisanal and semi commercial
fisheries as community control, enforcement and access/management of
resources becomes complicated and difficult to manage.

Therefore there has been a tendency to incorporate a wide range of
fisheries management tools that address specific individual issues whilst
in combination provide a balanced system that manages the fishery. It is
therefore suggested that an evaluation of direct fisheries management tools
based on sound biological data should be tested for use to manage the sea
cucumber fishery in Yemen. These tools are useful for immediate to medium
term management interventions; however, consideration for the inclusion of
co-management plans and communities/fishers taking on a greater role in
managing their resources needs to be a long term goal of the sea cucumber
fisheries of Yemen. Community awareness of the long term benefits of
sustainable fishery management based on sound biological and ecological
data combined with social data is imperative for the sustainability of this
industry.
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(continued) to aid in the protection of existing species populations and to provide a
mechanism to re-establish stocks. Unfortunately the maximum benefit of
these export bans was not attained, with illegal harvesting reported during
these periods. Public understanding and awareness will need to be improved
before these fisheries management tools become effective.

Management measures associated with national marine protected areas (e.g.,
Socotra) provide some level of protection for those species of sea cucumbers
that reside within the habitats protected. Similarly, marine areas that have
military significance that prevent fishers from entering also provide a level
of protection for sea cucumbers.

A sea cucumber fishery management plan urgently needs to be developed
for Yemen. The plan needs to be species specific, flexible, adaptive, utilizing
accurate scientific, anecdotal and social information and be publicly accepted
and supported by appropriate regulations and enforcement.

LEGISLATION

The Ministry of Fish Wealth (MFW) is the agency responsible for the
overall management of the beche-de-mer fisheries in Yemen, guided by the
national law of Yemen “Law Number 2 of 2006 concerning the organisation
of catching, exploiting and protecting marine creatures”. Currently there
are no regulations or laws specifically addressing the management of the
sea cucumber fishery or the individual species exploited, nor are there any
regulations specifically addressing the management of imported commodities
from neighbouring states. Fishers do however require a licensed vessel to
fish for sea cucumbers and this licence allows the vessel to fish anywhere
within territorial waters. The development of specific regulations relevant
to the management and collection of individual species of sea cucumber is
vital to the creation of a sustainable fishery.

The government of Yemen is a signatory to a number of international
agreements and conventions which require international obligations to be
undertaken to sustainably manage and protect the nation’s natural resources.
These include:

e Regional Convention for the Conservation of the Red Sea and Gulf
of Aden Environment (Jeddah Convention 1982, updated 1994),

e Convention on Biological Diversity (signed in 1992, ratified in
1996),
Ramsar Convention on Wetlands (2001), and
Convention on International Trade in Endangered Species of Wild
Fauna and Flora (CITES).

The development of a long term sustainable sea cucumber fishery
management plan for Yemen should be implemented, using the guidelines
of the Convention on Biological Diversity, incorporating the relevant
legislative, biological and social information required by these international
treaties in line with Yemen’s national laws.
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The development of a long term sustainable sea cucumber management
plan for Yemen requires a multi faceted approach incorporating a range
of biological, legislative, commercial and social aspects (including fishing
societies) of the fishery. The overall management of the program should be
associated with either the Ministry of Fish Wealth or Ministry of Water and
Environment and their respective research and local agencies.

The two most important issues currently hindering the development of a
sustainable management plan for the sea cucumber fishery of Yemen are:

e The past uncontrolled overexploitation of all commercial species,
and

e The paucity of scientific data (e.g., biology, ecology and population
dynamics) on each commercially harvested species.

The important aspects for the development of this proposal have been
highlighted below in a time series sequence. Each component needs
to be further articulated defining specific actions, the lead agency and
time frames developed within the budget allocations of the program.
The recommendations documented in the 2007 Sea Cucumber Fishery
Assessment for Yemen should be used as a baseline reference to develop the
specific objectives of the project in conjunction with the relevant government
agencies.

The first and immediate action required by the government of Yemen is to
impose an immediate ban on the collection of all sea cucumbers until such
time that scientific information is available to provide the information to
develop species specific management plans.

Research Component

Undertake a nationwide stock assessment of all commercial sea cucumbers
in Yemen. The assessment should use science-based assessment methods
and be undertaken in all habitats associated with these species. Biological
data collected should include but not be limited to species present, stock
abundance, size and weight parameters and include the collection of habitat
parameters (percent coral cover, dominant benthic forms, sediment types,
water depth, and indicator species of reef condition). The assessment needs
to include marine areas that have been fished and those that have not been
fished, in particular the non fished habitats associated with the military
islands in the Red Sea. The assessment should be led by the responsible
national agency and use outside professional technical assistance when
required. If outside technical assistance is used, a training and capacity
building component needs to be included.

Finalise a data storage system to manage the data and develop long term
research and monitoring programs to continue to provide the biological data

to manage the fishery.

A definitive sea cucumber species list for Yemen should be produced.



ACTIONS Management Plan Component

(continued)
Using the biological information detailed by the research component
of the program mentioned above, develop species specific sea cucumber
management plans. The management plans need to consider current
marine management areas and be related to specific habitats and biological
requirements. The finalization and adoption of the plan will require
extensive public consultation and review. The management plans will need
to incorporate improvements in government data collection and monitoring
programs and a specific sea cucumber fishery licensing system that
incorporates the data collection protocols.

Consideration for restocking programs through aquaculture should be
evaluated.

A regional approach to the management of sea cucumbers, especially for the
Red Sea, should be explored.

Legislation and Enforcement Component

Improve and develop the legislative and regulatory framework to support
long term management plans. Increase enforcement capacity to implement
the recommendations.

Community/Public/Fisher Awareness Component

Undertake a nationwide education and public awareness program associated
with all aspects of the long term management of sea cucumbers within
Yemen, with specific reference to the management plans, and compliance
and enforcement issues. Training programs associated with improvements
to the collection, handling and processing of sea cucumber products should
be an integral component.

PROPOSAL Bilateral or multilateral donor support directly to or through a regional body

FUNDING to assist the government of Yemen in the development, establishment and
maintenance of a nationwide sea cucumber fishery management plan for the
long term sustainable use of all commercial species for both the artisanal
and commercial fishery.

The plan requires several interlinking and interrelated program components

including research, legislation, enforcement, community awareness and
management as detailed above.
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DURATION Four Year Program

Component Year 1 Year 2 Year 3 Year 4
Research X X X X
Legislation and o o o X
enforcement

Management 0 0 X X
plans

Community/fisher o X X X
awareness

ESTIMATED To be determined, based on final details of the program.
PROJECT
COSTS
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