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Keywords: 

Although the FAO guide lists 58 species, we have removed Actinopyga agassizii (Selenka, 1867), since we did not think it useful to include it as a commercial species, and Cucumaria japonica (Brandt, 1835), now considered a subspecies of Cucumaria frondosa (Gunnerus, 1767) (WoRMS 2022a) 3 Some species of sea cucumbers can also be used in aquaristics, but since there are not many, they are not included in this guide. Holothuriida (formerly Aspidochirotida) Slightly elongated shape (sausage-shaped) 10 to 30 peltate oral tentacles Thick and muscular body wall* Podia forms a well-defined carpet on the ventral surface © F. Michonneau -licensed CC-BY NB: Some species of this order present Cuvierian tubules* and/or anal teeth

Introduction

CITES

The Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES), also known as the Washington Convention, is an international agreement that aims to ensure that international trade in specimens1 of wild animals and plants listed in its appendices (Appendix 1) is carried out in a sustainable manner and does not threaten the survival of the specimens.

To this end, each State Party legally implements in its territory the provisions prescribed by the Convention, and controls the legality of any international transaction of endangered species, by issuing export permits and verifying import permits.

The competent control authorities, within the framework of their missions, may require the support of scientific experts to assess the controlled specimens so as to solidify their procedures.

Sea Cucumber Trade

Holothuria, commonly known as sea cucumbers, are traded in more than 70 countries around the world. They are harvested throughout the tropics, polar regions and temperate zones. When processed-cooked and/or dried-they are referred to as "bêche de mer" * or "trepang"*.

Sea cucumbers have been harvested and consumed by the Malay and Chinese populations for more than a thousand years, first in the Pacific countries, then gradually expanding their search. In the 18th century, other fishermen-Macassar from Sulawesi, European, Australian and American traders-began searching for sea cucumbers to exchange them in Manila and Canton for tea, silk and spices. Thanks to the Hong Kong market, it has been possible to track fluctuations in imports and re-exports of bêche-de-mer from the beginning of the 20th century. We were able to identify a clear increase in imports since the 1980s, which corresponds to the increase in re-exports to the People's Republic of China. In fact, during that time, the consumption of this product became much more widespread [START_REF] Conand C | Les Holothuries Aspidochirotes du lagon de Nouvelle-Calédonie: biologie, écologie et exploitation[END_REF].
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The problem of sea cucumbers

In 1974, the Pacific Community (SPC) published the handbook "Bêche-de-mer of the South Pacific Islands"-updated in 1979 and 1994-which described the different species, processing methods and products. The Food and Agriculture Organisation of the United Nations (FAO) published an overview of the information available from the tropical Pacific [START_REF] Conand C | Les ressources halieutiques des pays insulaires du Pacifique. Deuxième partie: Les Holothuries[END_REF][START_REF] Conand C | The fishery resources of Pacific island countries. Part 2: Holothurians[END_REF]. Later international meetings launched a number of working groups: in 2003, the FAOsponsored working group in Dalian (People's Republic of China) published "Advances in sea cucumber aquaculture and management" [START_REF] Lovatelli | Advances in sea cucumber aquaculture and management[END_REF]; in 2007, the Galapagos (Ecuador) group presented the publication of "Sea cucumbers: a global review of fisheries and trade" [START_REF] Toral-Granda V | Sea cucumbers: A global review on fishery and trade[END_REF] and "Managing sea cucumber fisheries with an ecosystem approach" (Purcell 2010). Finally, in 2012, the FAO coordinated a synthesis publication "Commercially important sea cucumbers of the world" [START_REF] Purcell | Commercially important sea cucumbers of the world[END_REF]. A new edition, including more recently harvested species (Atlantic, Mediterranean, etc.) is being developed [START_REF] Lovatelli A | Sea cucumbers are now harvested in more than 80 countries[END_REF].

Sea Cucumbers and CITES

In 2003, Ecuador managed to include sea cucumbers in CITES Appendix III, with their proposal for listing their national populations of Isostichopus fuscus (Ludwig, 1875). Following the warnings and reports of threats of international trade presented in these publications, the CITES Secretariat organised the "CITES workshop on the conservation of sea cucumbers in the families Holothuriidae and Stichopodidae" in Kuala Lumpur (Malaysia) in 2004 (NOAA, Bruckner, 2006), which resulted in three sets of recommendations: National fisheries management, Priorities for international conservation and protection, and Potential CITES implementation issues. 377 species of sea cucumbers were assessed in Colombia in 2010, sponsored by the International Union for Conservation of Nature (IUCN), with the aim of establishing a red list. Seven species were listed as Endangered (EN) and another nine as Vulnerable (VU) (UICN 2010[START_REF] Conand | The IUCN Red List assessment of aspidochirotid sea cucumbers and its implications[END_REF], Purcell et al. 2014).
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It was at the eighteenth Conference of the Parties to CITES (CoP18) in Geneva, 2019, that sea cucumbers were finally included in Appendix II, with three species of the genus Holothuria-H. nobilis (Selenka, 1867), H. whitmaei (Bell, 1887) and H. fuscogilva (Cherbonnier, 1980) known as "teatfish"-following the proposal of the United States of America, Kenya, Senegal, Seychelles and the European Union (Di Simone et al. 2019[START_REF] Simone | Three species of teatfish to be protected by CITES[END_REF]; still, implementation was delayed by 12 months.

Identification Guide

The listing of sea cucumbers in CITES raises the question of how to implement controls and encourage reporting on a species rarely regarded by nonspecialists. Sea cucumbers are mainly exported to Asia, and fisheries, traders and customs officers must be able to identify the different species to issue CITES permits.

This user-friendly identification guide features 56 2 species of sea cucumbersprotected and not protected by CITES-which are traded worldwide for consumption 3 . It has been deliberately designed to facilitate the identification of these species, and to detect fraud. This guide is based on the FAO's 2012 sea cucumber identification guide: "Commercially important sea cucumbers of the world". Most of the information on the species in the FAO guide has been included-and updated-in this guide.

It must be noted that any guide is obsolete by the time of its publication. There is a new proposal to list sea cucumbers-Thelenota genus-in CITES Appendix II, as evidenced by the upcoming second edition of the FAO guide. These are signs of a growing awareness of the danger these animals face.
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This guide is therefore intended to be completed at a later stage:  Due to the depletion of highly valuable species, the number of harvested species is increasing, that is the exploitation of new species, in new areas, such as Actinopyga caerulea.  Some data is missing in this guide: photos of the dried form of some species, morphological data, similar species, etc.  Potentially obsolete or unreliable data needs to be updated.

General Remarks on Sea Cucumbers

Sea cucumbers belong to the class Holothuroidea in the phylum Echinoderms. There are currently about 1774 species of sea cucumbers, divided into seven orders and 30 families (WoRMS 2022b). Of these 1700 species, about 70 are commercially exploited worldwide [START_REF] Purcell | Commercially important sea cucumbers of the world[END_REF][START_REF] Shea S | Identifying Sea Cucumbers: Implementing and enforcing an Appendix II listing of teatfish[END_REF].

External Morphology

Sea cucumbers have an elongated body (Figure 1), characterised by ventral surface* (trivium*) with tube feet or podia* and a dorsal surface* (bivium*) with papillae*.

The mouth is ventral and it is surrounded by tentacles* (Figure 1). Their number varies between 10 and 30. The shape of the tentacles varies according to the taxonomic order and can be used as a defining trait. In the orders of Holothuriida and Synallactida, the peltate tentacles are all the same size, but the tentacles of Dendrochirotida, for example, can vary in size. 

General Remarks on Sea Cucumbers

In Dendrochirotida, tentacles are dendritic* (branching in an arborescent manner) and can reach a fairly large size when fully extended (Figure 2). Holothuriida and Synallactida have (with rare exceptions) peltate* tentacles, each with a central stalk and a little branching disc.

Sea cucumber tentacles are very retractile.

Figure 2. Different types of tentacles [START_REF] Conand | Holothurians[END_REF] Papillae can be wart-like, conical or fleshy. Podia appear on the body wall and are usually shaped like a rod with an adhesive disc at the end (Figure 1). Colouration varies between species and sometimes even between individuals of the same species. The ventral surface is often lighter in colour than the dorsal surface.

The morphological classification of sea cucumbers is based on the presence and/or shape of certain soft parts, including podia and oral tentacles (Figure 1). They help to determine their larger order [START_REF] Samyn | Taxonomie des holothuries des Comores[END_REF].

Ossicles

Also called spicules, ossicles are characteristic of sea cucumbers and of primary importance for identification. They are mostly microscopic in size. They come in a wide variety of shapes, from simple to complex (Appendix 2). The shape of the spicules differs from species to species and can be used to identify commercial species.

Habitat

Holothurians are found across all oceans and seas, at all latitudes. Adults are benthic-living on the sea bottom. Some species live on hard substrates, rocks, coral reefs; however, most of the species inhabit soft bottoms, on the sediment surface or buried in the sediment. Among the commercial coastal holothurians, the Holothuriida and Synallactida are predominant in the tropics, while the Dendrochirotida are more common in temperate regions.

Different orders of sea cucumbers

Sea cucumbers are divided into seven orders, three of which are impacted by trade (Figure 3). Only the five main orders will be included in this guide. Orders that are not involved in trade will not be discussed. How to use this guide?

General Remarks on Sea Cucumbers

Descriptive pages

The species are presented in a simplified identification sheet with the following information:

 Scientific name and common name(s) of the species  A photo of the species, alive and in its commercial form (dried)  Morphological description/distinctive characteristics (size, weight, colour, shape)  The commercial value of the species  Illustration and description of the spicules  Geographical distribution of the species (some distribution maps are based on personal communications, and are therefore most likely incomplete for some regions, such as Southeast Asia, due to lack of information).

When available, the above information for each species has been included. Readers are encouraged to base their identifications on a combination of morphological traits, ossicle samples from different body parts, and information about the area where the species was found. Some species are not included in this first guide because they are rarely harvested or harvested in small quantities.

Juveniles* have not been sufficiently studied and will therefore not be discussed in this guide. There is no differentiation between females and males.

The commercial value of the species

How to use this guide? How to use this guide?

Challenges in Identification

There are no obvious macroscopic morphological features that distinguish the three families of the order Holothuriida.

The identification of a species of sea cucumber must be based on a combination of morphological characteristics (colour, shape, size, presence of certain organs, etc.), the morphology of the spicules and information on the area where the species was collected.

Some species are more easily identified than others, and their identification can be based on a single morphological criterion. For example, Actinopyga lecanora (Jaeger, 1833) can be identified solely by the white spot around its anus.

In their natural habitat, these animals are often covered with sand/sediment, which can hide their distinctive features. For others, such as Holothuria atra Jaeger, 1833, the manner of covering itself with sand is in itself a distinctive feature.

Sea cucumbers are mainly traded in dried form, which makes it more difficult to identify the species, since processing changes their colour, shape and size [START_REF] Setyastuti | Recensement des espèces d'holothuries pêchées et transformées en Indonésie[END_REF][START_REF] Uthicke | Genetic barcoding of commercial bechede-mer species (Echinodermata: Holothuroidea)[END_REF][START_REF] Purwati | -Eighteen sea cucumber species fished in Karimunjawa Island, Java Sea[END_REF].

Contrary to fresh specimens, dried sea cucumbers may be in a poor state of preservation, depending on the quality of their treatment (drying, incision to remove the viscera). If the quality of the dried specimen is affected, it will not match the description offered in this sheet, and identification will be even more difficult. For example, if dried at temperatures higher than 45°C, the sea cucumber will curl or develop a rougher surface; it may even lose its colour (Purcell 2014) (Figure 4). The identification process consists of observing the characteristics of an adult animal. The sea cucumber can be alive, fresh5 or dry.

Key Pages

There are two categories of key pages:

1-Key pages to identify sea cucumbers in their live form 2-Key pages to identify sea cucumbers in their dried form

The key does not systematically classify species, but rather according to their morphological affinities. This is what sets this identification guide apart. These reference pages are organized according to three main distinguishing characteristics: colour, shape and the presence of protuberances* (which can sometimes be papillae or podia). As defining characteristics, these three have their limitations, especially colour. In fact, colour can vary within a species, depending on its variety and location (Bohadschia subrubra (Quoy & Gaimard, 1834) for example). The same applies to the bêche-de-mer, which can be of different colour within the same species. Other characteristics have also been considered, such as the presence of anal teeth and wrinkles.

The key only covers commercialised species, both for the live and dried forms. The list of commercialised species was taken from the guide "Commercially important sea cucumbers of the world". [START_REF] Purcell | Commercially important sea cucumbers of the world[END_REF].
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Different Types of Incisions

Before drying the specimen, an incision is made to remove the viscera. Depending on the species, the incision, normally a straight line, is not made in the same way (Purcell 2014) and therefore could be a defining feature. However, since the incision could be made in the wrong place, it may not resemble the species-specific incision. This feature has therefore not been included in the identification key for the dried forms.

An incision on the dorsal surface (stopping 3-5cm from the mouth and anus)

Holothuria whitmaei, H. nobilis, H. fuscogilva Holothuria sp. (type Pentard)

Two separate incisions on the ventral surface of the animal

Holothuria coluber

A long incision on the ventral surface (stopping at least 5cm from the mouth and anus)

Thelenota ananas, T. anax Holothuria fuscopunctata Actinopyga lecanora

A very small incision near the anus or no incision at all-the animal is simply squeezed to remove its viscera

Actinopyga miliaris A. lecanora

Small incision (3-5cm) on the ventral surface at the level of the anus or mouth (but not at both ends)

Other sea cucumbers There may be a double row of brown spots on the dorsal surface.

GENERAL TABLE OF COMMERCIALISED SPECIES, LIVE AND DRY

There may be a double row of brown spots on the dorsal surface

Similar species

And for the experts... 

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Rather large spiny rods (30-300 μm), spinier at the extremities.

Dorsal and ventral body wall

Rosettes (± 25 μm)

Ventral podia Some rosettes, similar to those of the tegument

Dorsal papillae

Rosettes of the same size as those of the tegument, some larger (45-80 μm 

Ventral body wall

Small rods with rounded or spiny ends that may branch out to become X-shaped. The size of these ossicles varies from 40 to 100 μm.

Ventral and dorsal podia

Small rods similar to those of the ventral surface as well as rare irregularly shaped perforated rods 

Actinopyga palauensis

Live form

Dry form

Common names:

Sand sea cucumber

Holothurie arénicole

Two rows of dark brown spots on the ventral surface

From tan to brown

The body tapers at both extremities 10 cm on average, 30 max.

Probably less than 100 g

From cream to rusty tan. Some individuals are quite orange, becoming whitish towards its extremities. Two rows of dark brown spots on the ventral surface

Holothuria arenicola

Semper, 1868 Similar species And for the experts...

Characteristics of the spicules:

Tentacles Spiny rods at the extremities; the larger ones have perforated and/or forked distal ends (100-200 μm)

Dorsal and ventral body wall

Very small flat tables (40-55 μm), often reduced to the smoothedged disc, perforated by 4 large central holes and 0-4 small peripheral holes with very short pillars ending in a few spines or a small crown of spines; very regular buttons (40-50 μm) with 3 pairs of holes.

Ventral podia Buttons, tables and rods (up to 180 μm)

Dorsal podia

Tables, buttons and rods similar to those of Ventral podia; large buttons (50-225 μm), with 3-10 pairs of holes, are abundant

H. pardalis

It is distinguished from H. arenicola by its small warts

H. fuscocinerea H. pervicax

The pattern of light skin colour with two sets of dark spots is relatively common in sea cucumbers and can lead to confusion. The following are a few species that share this characteristic:

Live 

Spiky yellow papillae, especially around the mouth and edges

Similar species

And for the experts...

Characteristics of the spicules: Tentacles

Slightly rounded and spiny rods at the extremities (40-165 μm)

Dorsal and ventral body wall

Tables with discs (60-80 μm), perforated by a single central hole and up to 12 peripheral holes; edge spinose and often turned upwards, giving a kind of 'cup and saucer' appearance; low spire ending in a narrow crown of spines. Buttons are rare, and they have 3-5 pairs of holes, quite irregular in appearance.

Ventral and dorsal podia

Tables similar to the body wall, as well as perforated plates (35-140 µm), and rods with enlarged and often perforated extremities (50-110 µm)

H. leucospilota has black tentacles while H. coluber has yellow tentacles.

Holothuria leucospilota

Live 

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Curved rods with enlarged spiny extremities (70-180 μm)

Dorsal and ventral body wall

Tables with greatly reduced disc (35 µm), perforated by one central hole; spire ending in a Maltese cross.

Button-like rosettes perforated by 4-10 uneven holes and with an uneven rim (30-70 µm)

Ventral podia

Perforated plates (100-140 μm) and shorter rods

Dorsal podia

Large rods that might have a few perforations (135 μm)

Due to its often-pink colouring and characteristic shape, it is not possible to confuse Holothuria edulis with any other species.

Live form

Dry form

Common names: Red snakefish, Yellow spotted sea Holothurie serpent rouge, Holothurie à points jaunes 

Holothuria lessoni

Massin, Uthicke, Purcell, Rowe & Samyn, 2009 Similar species And for the experts...

Characteristics of the spicules: Tentacles

Slightly curved rods (60-650 μm) spiny at the extremities

Dorsal body wall

Tables with discs (50-110 μm), spiny, quadrangular, and perforated by one central hole and 4-10 peripheral holes (large discs with circles of peripheral holes); spire ending in a spiny crown; knobbed buttons (40-60 µm) and 3-4 pairs of small holes.

Ventral podia

Tables and buttons similar to those of the body wall (but some are smooth), rods with perforated extremities (115-265 μm) and perforated plates (85-280 µm)

Dorsal podia

Buttons, tables and rods. Buttons are smooth or nodulous, with 3-4 pairs of holes and perforated plates (160-200 µm) with two rows of holes

Holothuria scabra

Live form

Dry form

Common names:

White threadsfish

This species can be traded together with other low value species 30 cm on average, 50 max.

335 to 900 g

Black

Holothuria leucospilota

Brandt, 1835

© P. Bourjon
Trépang à canaux blancs Holothurie à filaments blancs Large black mouth tentacles

Large black mouth tentacles

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles No ossicles

Dorsal and ventral body wall

Tables with round to quadrangular discs (40-70 μm) perforated by 4 central holes and 4-12 peripheral holes; the rims of discs are smooth to spiny; spire ending in a spiny crown Irregular buttons (40-70 μm) with 2-5 pairs of irregular holes

Ventral podia

Tables and buttons similar to those of the body wall, large perforated plates (60-120 μm)

Dorsal podia

Tables and buttons similar to those of the body wall, variously perforated rods (50-190 μm)

Actinopyga miliaris Holothuria coluber

Dark grey-blue body wall

Holothuria atra

Smaller sea cucumber Smaller sea cucumber

Live form

Dry form

Common names:

Holothurie mexicaine

Wart-like protuberances on the dorsal surface

From dark brown to blackish

The body becomes narrower at both ends and has a bumpy texture 33 cm on average, 50 cm max. 

Dorsal body wall

Tablets, C-shaped rods and rosettes. 2 types of tables: 1) relatively few small ones, discs (50-90 µm), perforated by 4 central and many peripheral holes, and 2) very large tack-like ones (100 µm), with a spiny spire

Ventral body wall

Tables, C-shaped rods and rosettes: only one kind of tables, discs (40-60 µm), undulating rim, perforated by 4 central holes and a few peripheral ones; spire ending in a spiny crown.

Ventral podia and papillae

Tables and very large rods, with a medial enlargement that can be perforated

Stichopus herrmanni Thelenota ananas

Live form

Common names: Curryfish (Australia), Zebrafish (India)

Holothurie curry brune

Fine dark lines surrounding the base of the large papillae on the dorsal surface Large wart-like papillae in 5-6 rows on the dorsal surface and lateral margins. Smaller "warts" appear all over the dorsal surface. 

Ventral body wall

Similar rods to those of the Dorsal body wall, but smooth

Ventral podia

Large plates (75-135 μm) and rods similar to those of the body wall.

Dorsal papillae

Rods similar to those of the body wall, as well as slightly curved, spiny rods (up to 155 µm)

Stichopus pseudohorrens

Live form

Dry form

Common names: Amber fish Holothurie géante Brown to brownish purple to greyish purple, and in some regions the animals may be white

Cucumaria frondosa japonica

Semper, 1868 © J. Akamine -FAO 5 pairs of dendritic tentacles around the mouth which may be reddish with whitish tips A simple guide for identifying harvested and exploited sea cucumbers

© F. Ducarme
, France

Figure 1 .

 1 Figure 1. External anatomy of a sea cucumber (Holothuriida in this case) (Samyn et al. 2006).

Figure 3 .

 3 Figure 3. Orders and families of sea cucumbers involved in the trade.

Figure 4 .

 4 Figure 4. Examples of good and poor-quality specimens of Stichopus chloronotus Brandt, 1835. (Source: Purcell 2014)

  experts... Characteristics of the spicules: Tentacles Tentacle stalk: massive rods, spiny at the extremities and with a few perforations (up to 300 µm long) Tentacle tips: thinner and smaller rods, (50-75 µm) Dorsal body wall Spiky plates (40-60 μm) and spiny rods (50-55 μm)

  specimens, straight or slightly rounded rods (up to 175 μm), spiny at the ends and usually also along the shaft C-, O-and S-shaped ossicles (around 50 μm), often spinyDorsal and ventral body wallIn smaller specimens (less than 20 cm) there are large abnormal tables.In larger specimens (>20 cm), these tables are not present. Numerous C-, O-and S-shaped elements (40-80 µm)

  Its massive, trapezoidal morphology, combined with the presence of large papillae on its dorsal surface, allow Thelenota anax to be easily identified

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  Only the peristome, anal region and tentacles are rich in ossicles in this species.

	Actinopyga palauensis Actinopyga spinea
		Panning, 1944 Similar species Cherbonnier, 1980 Similar species
	Common names: Common names:	Panning's blackfish, Deepwater blackfish Burrowing/Burying blackfish
			Holothurie noire profonde New Caledonia blackfish
			Holothurie noire de Nouvelle-Calédonie
	Actinopyga palauensis	Actinopyga spinea
			And for the experts...	Bumpy dorsal
			And for the experts...	surface
	Live form Dorsal and ventral body wall Live form Tentacles	Non-perforated, rather asymmetrical, branching rods (25-75 μm) Spiny curved rods of various size (250-500
	Ventral podia Dorsal podia Dorsal body wall	μm) Simpler ragged rods, usually slightly smaller than those in the body ). Also, two types of rods: spiny (55-230 μm), often with numerous lateral spiny extensions*, and smooth (100-150 μm), wall A few forked spiny Dry form rods (around 110 μm) some of which resemble rosettes Rods less ragged and more curved (up to 85 μm) and spiny plates of Dry form various sizes (80-130
	In New Caledonia: 25 cm μm)	15-20 cm
	on average 27 cm on average, Ventral body wall No ossicles
	38 max.	
	New Caledonia: A few bifurcating Ventral podia 1.45 kg on average 700 g on average (around 120 μm)	short, rods	From dark brown to black Dark brown/black
	Similar rods to those of brown/black Dorsal podia the Ventral podia but Solid dark brown/black Solid dark twice as long	Somewhat bumpy (textured) and fine surface wrinkles on the dorsal Elongated and cylindrical
	Bumpy dorsal surface

Characteristics of the spicules:

Tentacles Rods vary in size and roughness, the smallest (80 μm) are almost smooth; the largest (700 μm) are spiny at the ends Characteristics of the spicules:

  Similar dry form, but A. flammea's body is covered with light brown conical papillae

	Bohadschia atra Bohadschia marmorata Bohadschia vitiensis Pearsonothuria graeffei
	Similar species Massin, Rasolofonirina, Conand & Samyn, 1999 Jaeger, 1833 Similar species (Semper, 1868) Similar species (Semper, 1868) Similar species
			Lighter ventral surface
	Common names: Common names: Common names: Common names: Common names:	Leopard fish Brown-spotted sandfish, Chalkfish Holothurie léopard Leopardfish, Falalyjaka (Madagascar) Brown sandfish Its morphology is Blackspotted sea cucumber, Flowerfish
	Numerous yellow or ochre ocelli outlined and dotted in brown, resembling the And for the experts... B. marmorata B. vitiensis Tiger fish, leopard sea cucumber, red-eyed sea cucumber, red-spotted black sea cucumber Holothurie à ocelles rouges Numerous brown to red spots (not evident on the dried form) Holothurie de sable à tache Big brown spots on the dorsal surface Holothurie terre de sienne Holothurie brune, Holothurie de sable brune more stretched out Holothurie rayée, Holothurie fleur Bohadschia subrubra And for the experts... B. subrubra © F. Ducarme Conical papillae with Bohadschia atra Much darker in colour Common names: B. marmorata And for the experts... © P. Bourjon -DORIS white podia on the dorsal surface Frontal mouth, as wide Characteristics of the spicules: as the body Small characteristic Characteristics of the spicules: Tentacles Thin rods varying in size (up to 220 μm) spiny at the extremities. Black spots on the dorsal surface, which may cover brown spots at the base And for the experts... Rods that might resemble rosettes (20-90 μm) Tentacles of each podium Dorsal and ventral Rods (20-50 μm) and knobbed pseudo-tables (30-65 more of the surface than the background colour body wall μm) Characteristics of the spicules: Ventral and Very complex rosettes that resemble those of the body skin of a leopard Characteristics of the spicules: Live form Dorsal body wall Simple rosettes (15-20 μm) © S.W. Purcell dorsal podia wall.
	Tentacles Live form Ventral body wall Tentacles	Spiny rods (80-300 μm) Round, ellipsoid or more irregularly shaped grains (15-20 μm) and simple rosettes of the same size Straight or slightly rounded rods
	Dorsal body wall Rosettes (15-30 μm) Ventral body wall can be perforated as well as simple rosettes wall more elongated Live form can occasionally be Grains (10-30 μm) that Live form A few simple rosettes, most of them little branched at the Dry form Dry form Ventral and dorsal podia Rather stout rosettes extremities Dorsal body (15-20 μm) which © F. Ducarme
	Live form From brown/beige to grey or light purple/mauve Numerous yellow or ochre ocelli outlined and dotted in brown, resembling the skin of a leopard 35-40 cm on average, 60 cm max. 1.8 to 2 kg (15-25 μm) Ventral podia Similar rosettes and a few rods with sharp or swollen extremities Dorsal podia Same ossicles as Ventral podia, but also rods that may be H-shaped (40 μm) 35 cm on average 500 g on average Dorsal surface dark brown to black, lighter ventral surface Numerous brown to red spots 18 cm on average, 26 max. 300 g on average Dorsal surface: Light brown with big brown spots Ventral surface: from white to cream colour Very variable: yellowish to bright orange and dark brown, but may also be purple or white. White ventral surface. Black spots on the dorsal surface, which may cover more of the surface than the background colour 25-35 cm on average, 40 max. Ovoid, ellipsoid or more irregularly 17-35 cm, 45 max. Live form 400 to 800 g in Reunion Ventral body wall shaped grains; grains can be 130 to 700 g on and Madagascar and 1.2 kg in Papua New Guinea White to yellow/light orange, sometimes with darker or lighter areas Small characteristic brown spots at the base perforated (10-20 μm) average (1.3 kg max.) Numerous rods of Ventral various shapes (35-Light beige or cream podia 75 μm) Dorsal podia Rods, similar in with larger brown patches and black dots shape and size to the larger ones of the Ventral podia Conical papillae with white spines on the dorsal surface, mouth as of each podium wide as the body	Dry form Ventral surface: Brown or 12-18 cm grey Dorsal surface: brown to light brown No cut, or just a small one in the mouth Dry form Black Elongated, similar to the shape of salami Dry form 7-9 cm Dry form 12-15 cm From brown to brown-black Cylindrical body, arched and slightly wrinkled dorsally and relatively flat ventrally. No cut, or just a small one in the mouth 15 cm From black to brown-black Elongated with a rectangular cross-section No cut, or just a small one in the mouth

  Stichopus naso is confused with S. horrens, the former is traded under the same name as the latter in its distribution range.

	Isostichopus fuscus Stichopus chloronotus Stichopus herrmanni Stichopus horrens Stichopus monotuberculatus Stichopus naso Stichopus ocellatus Stichopus pseudohorrens
	(Ludwig, 1875) Brandt, 1835 Semper, 1868 Selenka, 1868 (Quoy and Gaimard, 1833) Semper, 1868 Massin, Zulfigar, Tan Shua Hwai & Rizal Boss, 2002 Cherbonnier, 1967 Similar species
	Small, smooth ossicles Large, curved and spiny rods (around 800 μm) Common names: Tentacles Giant sea cucumber Concombre de mer géant Pepino de mar gigante Yellow conical papillae papillae on the dorsal surface Common names: Greenfish Trepang vert, Holothurie verte Elongated conical Common names: Curryfish, Herrmann's sea cucumber Holothurie curry Large brown to red wart-like papillae surrounded by circles © F. Ducarme Common names: Selenka's sea cucumber NB: This species is considered a species Holothurie hérissée Long, conical or wart-like papillae on the dorsal surface, mainly in 2 rows + a row of larger papillae along the lateral margins of the ventral surface © F. Michonneau -licensed CC-BY Common names: Dragonfish Holothurie à taches noires Wart-like papillae Common names: Curryfish, Ocellated sea cucumber, Hanginan (Philippines) Common names: Unknown © IRD -Lagplon And for the experts... Common names: Very prominent conical dorsolateral papillae © S.W. Purcell Large, circular, greenish-grey, Very long, conical papillae on wart-like or ocellated base, distributed in 2x2 rows margins of the ventral surface papillae, white around the the dorsal surface and lateral Characteristics of the spicules:
	Live form Live form Live form Live form Live form Live form Live form Live form	(up to 150 μm) of different sizes Tables with round discs (90-100 µm), perforated by 4	© S.W. Purcell © S.W. Purcell © S.W. Purcell © L.B. Concepcion -FAO © C. Dissanayake -FAO
		central 12-23 cm	and	4
	Dorsal body wall Ventral body wall Ventral podia 20-24 cm peripheral (occasionally a whole holes circle of perforations), with a spire ending in a Maltese cross. Similar tables to the Dorsal body wall, but slightly smaller, with discs (up to 70 µm), and rarely rosettes (90 µm) Perforated plates 294 to 497 g on average Dark brown dorsal surface Light brown ventral surface Yellow conical papillae on the dorsal surface 20 cm on average, 35 max. 80 to 150 g From dark green to blue-green to near black with bright orange papillae 20-40 cm on average 1 to 2.5 kg From greyish yellow, to different shades of orange, to brown, to pale green Large brown to red wart-like papillae surrounded by circles 12-20 cm 110 to 200 g From grey to beige to 110 to 200 g 10-20 cm 23 to 29 cm, 33 cm max. Probably 50 cm Same as S. horrens: grey dark red, dark brown or black with different to beige background 100 to 200 g 179 g to 1.3 kg 3-4 kg colour, covered with coloured blotches dorsally Thick, conical or wart-like papillae on the dorsal surface, in 2 rows + a row of larger papillae along the lateral margins of the ventral surface dark brown, greenish, reddish, grey or black spots, which may form 2 Yellowish and mottled Yellow or yellowish orange on From brownish to rosy brown or solid light the dorsal surface. Whitish red with darker mottling brown dorsal side yellow ventral surface transverse bands Wart-like papillae Conical dorsolateral papillae Very long, conical Large, circular, greenish-grey, papillae on the dorsal wart-like papillae, white surface and lateral around the base, distributed margins of the ventral in 4 rows surface	Dry form Rounded, conical, 6-10 cm Greyish black papillae dispersed over the entire body (especially at the lower lateral margins) Dry form 10-12 cm From dark grey to black No cut, or just a small one in the mouth Wart-like conical papillae Dry form 12-18 cm From beige to brown No cut or just a small one in the mouth Wrinkled dorsal surface covered with small dark bumps Dry form 8-12 cm In Ecuador: Black In Papua New Guinea: From brown to brownish black No cut or just a small one in the mouth. Long, conical or wart-like papillae on the dorsal surface, in 2 rows + a row of larger papillae along the lateral margins of the ventral surface Dry form Dry form Dry form Dry form Conical dorsolateral papillae

Tentacles

Spiny curved rods of various size (up to 875 μm)

For the purposes of CITES, a specimen is any animal or plant, living or dead, and any part or product obtained from the animal or plant

We will not cover the fresh form in the key pages.
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Species Cards

Holothuriida: Holothuriidae

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Rods (45-450 μm), straight or slightly curved, with extremities

Dorsal and Ventral Tegument

Rosettes (25-35 µm) or X-shaped rosettes (50 µm) on the dorsal tegument, the ventral wall presents even smaller rosettes (20-25 µm)

Ventral podia

Small rosettes (20-25 µm) like those on the tegument

Dorsal podia

Rosettes and rods (65-90 µm)

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Rods varying in size (depending on the size of the animal) between 80 and 360 μm Dorsal body wall Relatively simple rosettes

Ventral body wall

Rosettes similar to those of the Dorsal body wall, but with simpler rosettes and grains that can be perforated (20-50 μm)

Ventral podia

Rosettes similar to those of the body wall as well as straight rods

Dorsal podia

A few rosettes similar to those of the dorsal tegument 

Dorsal body wall Rosettes (20-35 μm)

Ventral body wall Grains of various shapes and rosettes

Ventral podia

Rosettes and grains similar to those of the body wall, as well as straight, non-branched rods (20-210 μm)

Dorsal podia

Rods (35-230 μm) and rosettes similar to those of the body wall.

B. marmorata B. vitiensis Bohadschia atra

Similar species

And for the experts...

Characteristics of the spicules: Tentacles

Rods (60-140 µm long), finely rugose at the sides

Dorsal and ventral body wall

Tables more numerous in the dorsal than in the Ventral body wall.

Tables with discs (35-55 μm), smooth to slightly spinose rim, perforated by 4 central holes; spire ending in a wide Maltese cross. Rods rugose, more so dorsally (65-100 µm)

Ventral and dorsal podia

Similar ossicles to those in the body wall. Dorsal podia also with perforated plates (up to 120 µm)

There may be some confusion with certain holothurians of the order Dendrochirotida, of which we can usually only see the tentacles. In this case, it is their colours that will allow their identification, as well as their shape.

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Straight or curved rods (95-355 µm)

Dorsal and ventral body wall

Tables without disc, spire ending in a Maltese cross. Massive spiny rods (85-105 μm)

Ventral and dorsal podia

Tables similar to the body wall, rods with perforated extremities (160-200 μm) and perforated plates (130-210 µm)

Holothuria leucospilota

Black body wall

Holothuria coluber

Dark grey-blue body wall

Similar species

And for the experts... 

Ventral podia

Perforated plates that may be expanded in the centre

Dorsal and Anal Papillae

Large tack-like tables, which can be up to 200 µm high, are characteristics of this species

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Rods varying in size (100-335 μm), spiny at the extremities, but not branching

Dorsal body wall

Tables and ellipsoid buttons. 

Ventral podia

Reduced tables, a few irregular C-shaped rods (40-100 µm), rods of 270-470 µm long and perforated plates.

Dorsal papillae

Larger tables, with 55-80 µm discs, large C-shaped rods (up to 70 µm) and irregular rods

The colours of Stichopus chloronotus, if not its mere morphology, allow it to be differentiated from other sea cucumbers, even within its own genus, Stichopus.

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Spiny rods (60-850 μm) slightly curved, sometimes with forked and/or perforated extremities 

Dorsal and ventral body wall

Ventral podia

Reduced tables (30-45 µm), large perforated plates with the middle part often enlarged and perforated, and rods (200-360 µm)

Dorsal papillae

Rods (up to 200 µm), C-or S-shaped ossicles similar in size and shape to those of the body wall, rosettes and tables up to twice the size of those of the body wall.

Stichopus horrens S. pseudohorrens S. naso S. vastus

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Straight to nearly U-shaped rods (60-700 µm), some with forked extremities

Dorsal body wall

Numerous tables, discs (25-35 µm), with a spire ending in a Maltese cross; numerous rosettes (15-30 µm) and a few C-shaped rods (45-60 µm)

Ventral body wall

Tables, discs (30-55 μm) and a few Cshaped rods (55-85 μm)

Ventral podia

Tables (40-120 µm), large perforated plates, and rods (390-500 µm), some with huge central perforated process

Dorsal papillae

Papillae at their base: with similar ossicles to those of the body wall, but with huge tack like tables at the top (130-155 µm), C-shaped rods (45-80 µm), and rods with a large central perforated process Stichopus herrmanni S. monotuberculatus S. naso

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Rods varying in size, very spiny at the extremities (145-645 μm)

Dorsal body wall

Tables, rosettes and C-shaped ossicles: tables (30-50 µm), rim in discs is smooth, perforated by 4 central holes and 3-6 peripheral holes; spire ending in a wide spiny crown; rosettes (20 µm)

Ventral body wall Tables similar to those of the body wall, C-shaped rods (60-70 μm)

Ventral podia

Spiny rods (250-415 μm) with enlarged median process, unevenly perforated; spiny plates (85-100 µm); tables with rounded yet spiny discs

Dorsal papillae

Tables (45-70 µm) and rods of various shapes and sizes; the largest ones (135-350 µm) have an enlarged median process.

S. naso Stichopus horrens

Similar species

And for the experts... 

Ventral and dorsal podia

Tables similar to those of the body wall, as well as larger ones with discs perforated by up to 20 holes, narrow and spiny rods (200-400 µm), rosettes and perforated plates (100-160 µm) with spiny edges.

S. monotuberculatus Stichopus horrens

Similar species

And for the experts... 

Stichopus herrmanni S. ocellatus

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Spiny or smooth, straight or curved rods (10-150 µm)

Dorsal body wall

Numerous miliary granules, slender dichotomously branched spiny rods (90-135 µm) with primary, secondary, tertiary and sometimes quaternary branches; pseudo-tables (20-25 µm) with 4-5 short feet which are prolonged by 4-5 long spines

Ventral body wall Dichotomous rods, pseudo-tables and serpent-like granules

Ventral podia

Rods, a few pseudo-tables and anastomosing plates forming the end-plate.

Dorsal papillae

Mostly serpent-like granules (5-20 µm) and a few dichotomous rods

Dendrochirotida: Cucumariidae

And for the experts...

Characteristics of the spicules:

Tentacles Tentacles of juveniles have rods

Dorsal and ventral body wall

A few spiny, perforated rods that are somewhat enlarged at the extremities

Ventral podia

Only an end-plate

Similar species

And for the experts...

Characteristics of the spicules:

Tentacles Rods and plates (120-350 μm)

Dorsal and ventral body wall

Perforated plates of different sizes (200-250 µm), triangular, quadrangular or subcircular with ragged edges; the surface of the plates is either smooth or with projections.

Body Wall around the Anus

Larger, more spiny plates that can have a secondary spiny layer (200-400 µm)

Ventral podia

Straight, or slightly curved perforated rods (250-300 µm) that can be smooth or nodulous

Cucumaria frondosa japonica

Similar species

And for the experts...

Characteristics of the spicules:

Similar in size and shape to those of Cucumaria frondosa frondosa, i.e., irregular perforated plates with spiny margins in the body wall and tentacles, some bearing knobs or short spines on their surface.

However, unlike C. frondosa frondosa, it does not have large discoid ossicles positioned radially near the opening of the cloaca, which, according to Semper, C. frondosa japonica does have.

Cucumaria frondosa frondosa

Glossary

Bêche-de-mer: Term used to refer to the processed product of sea cucumbers (see also trepang).

Bivium: Dorsal surface of the tegument.

Transverse cut: A cut perpendicular to the main axis of the body.

Dendritic: Branching in an arborescent manner; used to describe the shape of the tentacles in Dendrochirotida

Anal teeth: Teeth around the anus, whose role is to prevent the entry of symbionts and parasites into the cloacal cavity of the animal, which needs to remain open to allow the animal to breathe. Among the commercial species, those belonging to the genus Actinopyga and the subgenus Holothuria (Microthele)-with the exception of Holothuria fuscopunctata-have anal teeth.

Dorsal: Upper surface of the animal.

Juvenile: Animal that has not yet reach sexual maturity.

Lateral: At the side of the body.

Ossicles: Or "spicules", are microscopic carbonate skeleton particles in the body wall-tentacles, podia, papillae, and other body parts-useful for species identification; they come in various shapes.

Papillae: Small lumps on the surface of the body wall.

Peltate: a circular or lobed structure with a stalk in the middle; used to describe the shape of the end of tentacles in Holothuriida et Synallactida.

Podia (plural of podium) or tube feet: Small organs arranged in rows along the body, in the form of small, soft, cylindrical, hollow tubes, allowing the holothurian to adhere to the substrate for movement. In many holothurians, the Dorsal podia are transformed into papillae of various shapes.

Protuberance: A part of the body that protrudes from the main part of the body.

Tegument: The outer tissues of the animal, including the cuticle and epidermis (body wall of the animal).

Tentacles: Buccal podia located around the mouth; they serve to collect food particles.

Trepang: Malaysian name for sea cucumber, also used for the processed product (see also bêche-de-mer).

Trivium: Ventral surface of the body.

Cuvierian tubules: Threads becoming sticky when ejected by certain species, used as a defence mechanism. Cuvierian tubules are only present in species of the family Holothuriidae. Some species have these organs but do not expel them (e.g., species of the genus Actinopyga) or very rarely, such as Pearsonothuria graeffei.

Ventral: Under surface of the animal. Ossicles can be found in different parts of the body. The calcareous ossicles, which are hidden in the body wall (mainly in the dermis), papillae, podia and tentacles, are mostly just one twentieth to one tenth of a millimetre in length [START_REF] Purcell | Commercially important sea cucumbers of the world[END_REF]. These spicules can have different shapes (Figure 5) and are present in both larvae and adults (Toral-Granda 2005). The spicules remain intact (unchanged in shape and size) whether the animal is fresh or dried [START_REF]L'identification de l'holothurie des Galápagos Isostichopus fuscus vendues sur le marché international à partir des spicules calcaires[END_REF]. Spicules differ between holothurian families (Table 1, [START_REF] Cherbonnier | Proposition d'inscription des trois espèces appartenant au sous-genre Holothuria (Microthele): Holothuria (Microthele) fuscogilva, Holothuria (Microthele) nobilis et Holothuria (Microthele) whitmaei à l'Annexe II[END_REF]) and can thus allow species identification when that is not possible with their morphological traits alone. Appendix 3. Identification key for the three CITES-listed species of sea cucumbers

Appendix

The highly commercialized teatfish are easily distinguishable from other sea cucumber species (CITES 2019 ; Di Simone et al. specially thanks to the two characteristics specific to these species:

Although their protuberances are visible in both their live and dried forms, the three species of teatfish are difficult to differentiate in their dried form (FAO 2019).

The species Holothuria whitmaei was for a long time mistaken due to its "form" for H. nobilis in the Pacific; the species were separated in 2004. Holothuria fuscogilva was also considered the same species as H. nobilis until 1980 (Cherbonnier). Their morphology is identical but their colour is different.

The presence of lateral protuberances (5 to 10) in the form of "teats" on each side of the body

In their dried form, usually a single incision on the upper side, along the dorsal surface

When dried for export, sea cucumbers are prepared differently from other sea cucumber species (O'Toole & Shea 2019)

Other species may have spine-like protuberances but are easily differentiated from those of teatfish, which are thinner and more rounded. In addition, the protuberances are only found along the lower margin in the teatfish, not over the entire body as in other species (O'Toole & Shea 2019).