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1. Background 

The importance of obtaining information relating to species caught or impacted by fisheries, 

either as a target, bycatch or incidental catch, has been highlighted in several international 

fora and instruments.  

Sharks and rays are one of the most successful fish groups, occupying most marine habitats 

including coastal, deep-sea, and pelagic zones. New shark species are still being discovered: 

about 157 between 2007 and 2013 against 199 over a much longer period (1970-1999). 

Moreover, the Western Indian Ocean (WIO) is a worldwide ‘hotspot’ in terms of the diversity 

of shark species after Australia. About 290 species of sharks have been identified in the WIO 

region.  

However, given their comparatively low economic value when compared to other higher 

value bony fish species, e.g. tunas, species-specific catch information, is frequently 

overlooked in many fisheries, if collected at all. Part of the problem is a lack of knowledge 

as to the species that might be encountered combined with a lack of practical field 

identification tools. Shark and ray fisheries whether targeted, bycatch, or incidental, are on 

the increase globally and as such it is very important to develop field tools for improved 

species-specific catch identification and better statistical data gathering.   

Either targeted or caught as bycatch, a number of shark species are under heavy 

exploitation on a worldwide scale. Two sharks were first included in Appendix II of CITES in 

February 2003: The Basking Shark (Cetorhinus maximus) and the Whale Shark (Rhincodon 

typus). Species included in Appendix II are not necessarily threatened with extinction, but 

their trade is controlled to avoid over utilization incompatible with their survival. The Great 

White Shark (Carcharodon carcharias) was listed in appendix II in 2005, followed by the 

Sawfish species (Pristidae spp.) in 2007. 

Furthermore in the Indian Ocean, catch information and stock status for sharks and rays is 

rather limited, especially when compared with other large oceans such as the Atlantic or the 

Pacific. 

In this context, sharks and rays were programmed into the agenda of the South Western 

Indian Ocean (SWIO) Fisheries Director’s Meeting that was held in Reunion in June 2012 

and supported by the IOC SmartFish project. The meeting brought together Directors of 

Fisheries from seven countries of the Indian Ocean, (Comoros, Kenya, Madagascar, 

Mauritius, Reunion, Seychelles and Tanzania) to identify and discuss issues of common 

interest.  

During this meeting, countries recognized their common interest in improving the 

knowledge and information (including status and catches) about sharks and rays in the 

region. 
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The countries present, with Mauritius as the lead, requested support from FAO to produce a 

professional on-board guide to improve the identification of pelagic sharks and rays in the 

Western Indian Ocean as a first step towards better management and conservation of these 

species. 

On this basis, the On-board Identification of Sharks and Rays Initiative was launched under 

the FAO component (fisheries management) of the IOC-SmartFish programme in June 

2012. 

Since then however, concerns about the status of shark and ray stocks have increased. In 

2013, at the COP 16 event, five new species of sharks and all manta rays species (belonging 

to the same subclass, Elasmobranchii) were listed under Appendix II of CITES. Enforcement 

of this listing was postponed by 18 months to allow countries to resolve related technical 

and administrative issues.  

In 2014, the CITES Animals Committee established a working group for the conservation 

and management of sharks, whose mandate is, amongst others, to identify challenges, such 

as scientific and technical gaps, and provide advice to make non-detriment findings (NDF) 

and to be able to implement the CITES listings for sharks effectively.  

On the basis of suggestions from the working group, the CITES Animals Committee 

formulated a specific recommendation directed at the CITES Secretariat, the Secretariat of 

the Convention on Migratory Species (CMS) and the Food and Agriculture Organization of 

the United Nations (FAO). 

 “The Animals Committee encourages the Secretariat to continue to work closely with FAO, 

the Secretariat of the Convention on Migratory Species, and Regional Fisheries Management 

Bodies, both with respect to CITES-listed shark species and, where appropriate, wider 

issues of shark conservation relevant to Resolution Conf. 12.6 (Rev. CoP16).  

The Animals Committee encourages FAO to continue its efforts to improve harmonised tariff 

codes for shark products and their work on shark identification (iSharkFin).  

The Secretariat should ensure that all available guidance material relating to the 

identification of shark species listed in the Appendices (e.g. iSharkFin) are made available 

promptly through the shark portal on www.cites.org, including identification of fins and 

other shark products, and genetic testing protocols1.” 

Directed at the parties: The Animals Committee “encourages Parties to continue to work to 

improve collection of data at the species level, especially in respect of CITES-listed species”.

                                           
1 Source: Report of the Twenty-eighth Meeting of the Animals Committee Tel Aviv (Israel), 30 August 
- 3 September 2015. https://cites.org/sites/default/files/eng/com/ac/28/E-AC28-17-01-01.pdf 
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“Parties are (also) encouraged to involve both fisheries and CITES officials, and those of 

relevant Regional Fisheries Management Bodies, wherever possible, in meetings, events and 

processes concerning implementation of shark listings.” 

Following the shark and rays initiative, new decisions were taken at the CITES level. In 

2016 at COP17, the Silky Shark (Carcharhinus falciformis), Threshers Shark (Alopias spp.) 

and Mobula Rays (Mobula spp.) were listed under Annex II with a 6 - 12 month 

implementation delay. More species are now under scrutiny and might be included in 

Appendix II in the coming years. 

Initiated in early 2012, the IOC-SmartFish initiative on pelagic sharks and rays in the 

Western Indian Ocean responds to regional concerns and further international 

developments. It also supports the need of country and fleet adaptation for the 

establishment of new international measures (CITES, IOTC requirements, Nairobi 

Convention) and to reduce global pressure on sharks and rays.  

 

2. Objectives of the Sharks and Rays Initiative 

As a first step, the IOC-SmartFish programme developed a professional on-board guide for 

the identification of pelagic sharks and rays in the Western Indian Ocean. This guide aims to 

be a handy tool for a wide range of users from both the public and private sectors (e.g. 

professionals of the fishery sector, observers, fishery inspectors, environmental 

associations, etc.).  The guide also falls under the FAO’s Fish Finder Programme (species 

identification and data programme) whose role it is to: (i) Secure the best up-to-date 

information calling upon knowledgeable specialists in taxonomy; (ii) Compile information on 

species distribution to produce distribution maps; (iii) Draw reliable and accurate 

illustrations of marine organisms and their anatomical details; (iv) Produce and distribute 

species identification information for fishery purposes through various media. 

The on-board guide was designed to assist in the identification of pelagic sharks and rays of 

the Western Indian Ocean and intended to help fishery workers collecting catch data in the 

field with the identification of those sharks and rays they were most likely to encounter. It 

was conceived to be updatable - offering the possibility to add additional species accounts 

as new information becomes available – with removable rings on the printed copies. 

The second part of this initiative was the facilitation of access to and use of this guide. In 

this regard, training workshops were organised for IOC countries (Comoros, Madagascar, 

Mauritius, Reunion and Seychelles) in 2014 and 2016 to train professionals on shark 

identification and other related matters. 
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The training was open to professionals (observers, fishery officers, researchers, fishing 

operators, etc.) as well as to non-governmental organizations involved in this field. In total, 

about 150 participants from the six countries participated in the three workshops (see 

Participant List in Annex A). 

The first workshop was held at the Albion Fisheries Research Centre, on 28 - 30 October 

2014, Albion, Mauritius with the full collaboration of the Ministry of Fisheries of Mauritius. 

The second workshop was held at the Seychelles Fishing Authority (SFA) in Victoria, Mahe, 

Seychelles, on 4 - 6 November 2014 with the collaboration of the SFA. The third workshop, 

organised for the IOC’s francophone countries (Comoros, Madagascar, Reunion) in Saint 

Denis, Reunion, was held on 25 - 27 January 2016 at the University of Reunion with the full 

collaboration of the Prefecture, the Directorate of Planning, Environment and Housing 

(DEAL), the Directorate of the South Indian Ocean (DMSOI) and the Regional Committee for 

Maritime Fisheries and Marine Aquaculture (CRPMEM) in Reunion. 

The three workshops followed a similar logic with slight variations to reflect a country’s 

particular interests and context. 

The workshops combined theoretical lectures with practical sessions on shark samples to 

improve recognition of identification keys and to learn additional practices related to 

biological sampling and research. 

The lectures covered the following areas: 

 CITES listing and IOTC regulations regarding sharks and rays; 

 National regulations and/or plans concerning sharks and regulations: In Mauritius 

more focus was given to the implication of sharks appearing under Annex II of the 

CITES list; In Seychelles, the SFA presented their National Plan of Action for the 

Management and Conservation of Sharks (NPOA Shark); In St-Denis, as Comoros, 

Madagascar and Reunion do not have NPOAs, participants presented their specific 

national regulations regarding sharks and rays; 

 Existing documentation (guides, manuals, web tools) that can be used to identify 

sharks and rays and documentation about safe release techniques;  

 Presentation of the on-board guide for pelagic sharks and rays developed by the 

IOC-SmartFish programme; 

 Identification of the major groups of pelagic sharks; 

 Identification of genera and species. In Reunion, a complementary presentation was 

made on the main species of coastal sharks; 

 Taking photographs for identification; 

 Data collection and basic biological data. 
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The practical sessions gave participants an opportunity to: use the guide; use the 

identification keys on sharks and rays; practice scientific photography for identification 

purposes; learn measurement methods; collect and condition basic biologic samples for 

various purposes (age determination, genetic analysis, etc.); and practice basic visual 

methods to analyse stomach content, etc. 

Different speakers animated the lectures and practical sessions for each workshop; the 

workshops in Mauritius and Seychelles were lead by Dave Ebert, the taxonomist shark 

specialist who developed the on-board identification guide. The agenda and speakers for 

each meeting can be found in Annex B.  

As many presentations, with slight variations, were given over the course of the three 

workshops, only some of the interventions are summarized in the following sections of this 

report, with a focus on shark identification and available tools. More detailed information 

concerning other presentations can be found in the annexes of this report. 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 1: Group photo, Mauritius 

 

 

 

 

 

 

 

 

 

 

 

 

Photo 2: Group photo, Seychelles 
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Photo 3: Group photo, Reunion  

 

3. Presentation of the on-board guide and other existing 

identification tools  

3.1 Presentation by Dave Ebert, Shark Taxonomist  

The aim of the pelagic sharks and rays of the Western Indian Ocean field guide is to 

improve the capabilities of observers to identify many of the common and some of the not 

so common shark and ray species that may be encountered in the region. By using an 

established species identification process and through the correct use of the identification 

tools developed by the IOC-SmartFish programme, fishery observers should be able to 

improve their knowledge by keying in on certain anatomical features to guide them to the 

taxonomic family, genus and species caught in the region. In addition, the proper methods 

to photograph sharks and rays, and to take basic biological data are also covered in the field 

guide.  

The field guide to the pelagic sharks and rays of the Western Indian Ocean is the latest tool 

for improving the identification of this fish group to species level. Other recent tools include 

the two-volume, Catalogues to the Deep-sea Cartilaginous Fishes of the Indian Ocean 

(Ebert, 2013, 2014) and an Identification Guide to the Deep-sea Cartilaginous Fishes of the 

Indian Ocean. The pelagic guide compliments these other FAO-supported projects and 

follows a similar format to the deep-sea field guide. Other recently produced identification 

tools produced were by the Indian Ocean Tuna Commission (IOTC) and the Manta Trust. 

The IOTC produced a series of identification cards to help improve catch data and statistics 

on sharks and rays that are caught in tuna fisheries. The IOTC identification cards highlight 

the key external morphological characteristics and provide the scientific name as well as the 

common name in Japanese, Chinese, French, Spanish, and English. 
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The Manta Trust produced an identification guide, but it is focused exclusively on the 

identification of Mobulid rays and does not include sharks. The guide includes a key to the 

Mobulid species that occurs within this region. Another publication, currently being 

prepared, is a monograph to the Coastal Fishes of the Western Indian Ocean that will 

include all of the known coastal Chondrichthyan species in this region. This latter project is 

being produced by the South African Institute for Aquatic Biodiversity and is to be published 

in 2015.2  

Additional products and tools include a good practices guide to reduce shark and ray 

mortality of incidentally caught species, fin identification guides, and a guide to the gill 

plates of Mobulids. The EU MADE programme developed a guide to reducing the mortality of 

incidentally caught sharks and rays that also includes suggestions for mitigating adverse 

impacts of fisheries targeting large pelagic fish in the open ocean. This includes purse 

seiners using fish aggregating devices (FADs) and longliners. The manual also includes 

recommendations on how the crew can reduce injuries in handling small, medium, and 

large-sized species. The manual is in English, French, and Spanish. The increasing demand 

for shark and ray fins has sparked recent interest in developing means to identify fins in the 

field. Frequently fins have been removed from sharks or rays making it difficult to tell the 

species. The PEW Charitable Trusts recently published a guide to identify sharks, whilst the 

FAO has also developed a shark fin identification guide. This latter project has also 

developed user-friendly software for identifying shark and ray fins in the field3. Another 

product tool, recently developed by the Manta Trust, is a field identification guide for the gill 

plates of Mobulid rays. The removal of gill plates from Mobulid rays is a little known industry 

that is emerging as a potential problem for this group of poorly known Batoids.  

In Seychelles a national identification guide in Seychellois Creole was published in 20164. 

This specific Seychellois shark identification guide highlights the characteristics of the local 

population.  

Presentation of the on-board guide 

The field guide includes those pelagic species in the Western Indian Ocean that are of 

major, moderate, minor, and minimal importance to fisheries, as well as those of doubtful 

use to fisheries. It includes little known species that may be of research, educational, or 

ecological importance. The field guide is intended to help fishery workers collect catch data 

in the field and to identify those sharks and ray species that they are likely to encounter. 

                                           
2 http://www.saiab.ac.za/coastal-fishes-of-the-western-indian-ocean.htm  
3 http://www.fao.org/ipoa-sharks/tools/software/isharkfin/en/  
4 https://drive.google.com/file/d/0B0BM5LxuuPBbekt1aDJ3V0VuWGM/view  

http://www.saiab.ac.za/coastal-fishes-of-the-western-indian-ocean.htm
http://www.fao.org/ipoa-sharks/tools/software/isharkfin/en/
https://drive.google.com/file/d/0B0BM5LxuuPBbekt1aDJ3V0VuWGM/view
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The format is designed to be updatable with the possibility of adding additional species 

accounts as new information becomes available.  

Table 1: Availability of the on-board guide  

 Hard copy in library Web version online 

FAO X X 

IOTC X X 

IOC X X 

CITES  X 

Seychelles Fishing Authority X  

Comorian Ministry of Fisheries X  

CNDRS X  

National School of Fishing, Anjouan X  

Ministry of Fisheries, Madagascar X  

Ministry of Fisheries, Mauritius X  

WIOMSA X X 

University of Comoros X  

University of Reunion X  

 

The format is designed to streamline the process of identifying the most common, and some 

of the less common, pelagic shark and ray species found in the Western Indian Ocean. A 

generalised morphological illustration of a shark and ray is provided with the external 

morphological terminology for each. A glossary is also provided to define those terms that 

may not appear obvious or are used throughout the guide.  

The key guide starts at the highest level by determining whether one has a shark or a ray. 

The key characters to each family for the sharks and rays follows and by comparing the key 

family characters to those of the specimen the family should be determined. Once the 

family has been determined one can go to the page for that family and follow the steps for 

determining the genus and subsequent species within that genus. Some families are wide-

ranging and have only a single species whilst other families may have multiple genera and 

multiple species within each genus.   

Once the family and genus (if necessary) have been determined the key morphological 

characteristics are highlighted for each species. Each species account has the family name, 

both scientific and common names, and the common English, French, and scientific names 

of the species. In addition to the key morphological characters the main colour features, 

size given as total length, and dentition of each species is provided. 
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The colour patterns, and dentition on some shark species, can be useful characteristics for 

some of the more problematic groups such as the genera Alopias, Carcharhinus, and 

Mobula. A photograph of each species is also included on the species page. On the back of 

each species account are similar species that may be confused with the species in question. 

This similar species page illustrates the position of the dorsal fins relative to the pectoral, 

pelvic, and anal fins. An underside view of the snout is also given, as this latter view can be 

very helpful in distinguishing similar species such as the Hammerhead Sharks, Sphyrna.  

It is very possible that a species not represented in the guide may be encountered from 

time to time. If a specimen is encountered that cannot be identified and is not in the guide 

care should be taken to photograph it (see section below on how to take photographs) and 

tissue samples taken if possible (see section below on how to take samples). Photographs of 

problematic species can be sent to Dr David Ebert or Mr Paul Clerkin for identification 

(contact details can be found in Annex A). Tissue samples can also be sent to Dr David 

Ebert, Mr Paul Clerkin, or to a lab that conducts molecular studies (see Annex C). It is 

recommended that unless previous arrangements have been established with one of these 

labs it would be best to contact Dr David Ebert or Mr Paul Clerkin prior to sending any 

unsolicited tissue samples to these labs. Typically these labs will not run any samples unless 

the specimen has been properly photographed and if possible saved for deposition into a 

major museum collection. 

Identification of major groups of pelagics: introduction to the external 

characteristics and identification of genera and species 

The public’s perception of sharks often conjures up images of a large, fearsome, toothy 

predator. However, the reality is that sharks come in a variety of sizes and shapes from the 

world’s largest fish, the Whale Shark (Rhincodon typus), to the Dwarf Pygmy Shark 

(Squaliolus spp.). In addition to sharks, Batoids and Chimaeras collectively form a distinct 

group of fishes referred to as Chondrichthyans. This group comprises nearly 1,200 species 

of shark and shark-like fishes, with more than 500 species of sharks, nearly 650 species of 

Batoids and about 50 species of Chimaeras. The diversity of sharks and their relatives has 

increased exponentially over the past decade with more than 200 new species having been 

described since 2000. Since 2007, over 160 new species have been described, an average 

of about 20.5 new species per year. This represents nearly 20 per cent of all shark species 

that have already been described. Most of the new species discovered over the past decade 

have come from the Indo-Australian region followed by the Western Indian Ocean. Many of 

these newly described species are deep-sea inhabitants, mostly living at depths in excess of 

200m. The discovery of new species, combined with the taxonomic resolution of species 

complexes, has led to a scientific renaissance in Chondrichthyan taxonomy, and highlights 

the importance of taxonomy for proper identification and management of this charismatic 

fish group. 
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The Western Indian Ocean is one of the most diverse regions for Chondrichthyans, but is 

insufficiently studied. Approximately 160 sharks, 129 Batoids, and 9 Chimaeras occur in the 

Western Indian Ocean, representing about 25 per cent of all known Chondrichthyan species. 

Of this total, about 20 species primarily inhabit the pelagic zone, whilst at least another 21 

species may spend part of their life history in the pelagic environment. Most of those pelagic 

species are wide-ranging and occur throughout most of the ocean basins of the world. The 

majority of species fall within eight families, including the Pseudocarchariidae, 

Megachasmidae, Alopiidae, Lamnidae, Carcharhinidae, Sphyrnidae, Dasyatidae and 

Mobulidae. Two of these families are monotypic, with only a single species; whilst the single 

species representative of the family Dasyatidae (Pteroplatytrygon violacea) is unique within 

that family in being the only species to inhabit the pelagic environment.  

The most important families though with regards to species representatives are the 

Alopiidae, Lamnidae, Carcharhinidae, Sphyrnidae, and Mobulidae. All three species 

representatives of the Alopiidae and the three largest members of the Sphrynidae are all 

known to occur in the pelagic zone. Members of the families Alopiidae and Sphyrnidae are 

very similar morphologically, but can be easily distinguished by body coloration or for the 

Sphyrnidae by the shape of the hammer-like head. The Lamnidae can also be distinguished 

relatively easily by comparing the coloration of the different species and the position of the 

dorsal fins to the pectoral, pelvic and anal fins, and by the presence of one, two, or no 

lateral keels on the caudal peduncle.  

The most problematic groups are those members of the genera Carcharhinus and Mobula. 

Several members of the Carcharhinus look very similar to each other, especially the Dusky 

(Carcharhinus obscurus) and Galapagos (C. galapagensis) Sharks. The Mobulas are also 

problematic especially if their colour has faded. However, their disc shape and relative horn 

length is useful in separating the various species.  

In addition to the commonly seen species, several poorly known species are infrequently 

caught and whilst they may not be of any fisheries importance they hold great scientific and 

educational interest. Amongst these species are members of the families Somniosidae and 

Dalatidae. Most of the species in these two families are relatively small and may easily be 

missed. The one exception to size is the Southern Sleeper Shark (Somniosus antarcticus) 

that may grow to a total length of 5 m or more.  

 

3.2 Taking pictures and collecting samples 

The importance of samples 

Very little is known about many of the world’s sharks. Basic information such as length, sex, 

maturity and diet can greatly help researchers learn about sharks in the Indian Ocean and 

help maintain a healthy fishery. 
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Scientists rarely have access to sharks as regularly as fishers do, and any information 

collected and submitted will make an important contribution toward sustaining a healthy 

ocean. 

Data collection techniques covered here include: 

 Photo-documentation; 

 Genetics; 

 Lengths; 

 Maturity Ranking (M/F); 

 Reproduction parameters; 

 Pups; 

 Diet; 

 Vertebrae and spines; 

 Preservation/Tag and bag. 

 

Photo-documentation 

Equipment required: camera and ruler (or other size reference). 

Photo-documentation is one of the most important pieces of data to collect. It is very useful, 

easy to share with colleagues, and necessary for genetic tissue verification. It is standard 

procedure to photograph a shark with its head facing left. Each photograph should include a 

size reference such as a ruler and an identifying number to link the photo to its associated 

data for later reference. Each set of photographs should include: 

 A full lateral view. A side view of the shark including its entire body from snout tip to 

tail. The photo should be taken ‘straight-on’ (i.e., at 90 degrees to) to the side of 

the body, and at a angle not too high nor too low on the shark. All the fins should be 

erect. This is the most important picture to take.  

 Detailed photos of the head. Three photos (top, bottom, and side of head), from tip 

of snout to origin of pectoral fin. It is important to show features of snout length and 

mouth shape and size. 

 Close up of teeth. Photos should show the shape of the teeth in both the upper and 

lower jaws. These are helpful for identification, especially for sharks of the genus 

Carcharhinus.  

 Fins and trunk. Photos should show erect fins, inter-dorsal ridge (if present), and 

colour marks of the flank. Close up photos of individual fins should also be taken. 
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 Anything unusual. Include photos of other characteristics that stand out, such as 

denticles or eyes, as well as any anomalies such as injuries, parasites, or growths. 

 

Collection of genetic material 

Equipment required: knife, vials or bags, ethanol and gloves (recommended).  

Genetics is a useful tool to define species and evolutionary lineages on a molecular level. 

Additionally, tissues can be used for a variety of other important studies such as isotope 

analysis, pollutants and heavy metals studies, and multiple paternity. All the tissues of the 

body have genetic material, but when available the liver and muscle tissue provide the best 

sample for genetic studies. Genetics should be taken inconspicuously behind the pelvic fins 

from specimens to be kept for science. Genetic samples are taken as fin clips from live 

specimens.   

When taking genetic samples remember to: 

 Sterilize the equipment. Rinse all tools, cutting surfaces, and hands. Clean off any 

material (blood, scales, etc.) on the area of the shark from which the sample will be 

collected.  

 Wear gloves when available, or wash your hands. 

 Take a pea-sized sample and cut it into slivers.  

 Put the sample in a vial of ethanol (highest percent available) and shake. If ethanol 

is not available, tissue can be stored in drinking ethanol (spirits), or frozen. 

 Mark and record vial to match with data, photos, and/or specimen. 

 Photographs must be taken and/or the specimen kept. Tissues are not useful without 

a voucher photo (or specimen) to verify identification.  

 

Length data 

Equipment required: measuring board, measuring tape, or a large pair of callipers.  

Length data is the most important data to record. It is simple to take and correlates directly 

to many important life history parameters such as: age, maturity, weight, and reproductive 

output. There are three length measurements for sharks and 1 for skates and rays. 

Measurements should be taken as a straight line, not arching over the body. Measuring over 

the body will be effected by the contour of the body, so the most reliable way to take a 

length is by laying the measuring tape down on a flat surface such as the deck, floor, or a 

table and laying the shark over it. A large pair of callipers works well if available. Always 

record species, location, and sex data when recording length. 
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Sharks: 

 Total length (TL) is the entire length of the shark and is measured from the tip of the 

snout to the end of the tail. This is the most used length measurement. 

 Fork length (FL) is the distance from the snout tip and the fork of the tail (where the 

upper lobe meets the lower lobe). This length can be useful if the tail tip is damaged.  

 Pre-caudal length (PCL) is the length from the tip of the snout to immediately in 

front of the dorsal origin of the caudal fin. This measurement is useful for sharks 

with unusual tail shapes, long terminal caudal margins, or lack fork lengths.   

Skates and rays: 

 Disc width is measured as the distance across the body between the wing tips. 

 

Maturity and reproduction 

Maturity and reproduction are measured differently for males and females, and can be done 

by maturity ranking and by measurement of reproductive organs.  

 Male Chondrichthyans can be differentiated from females by the presence of 

claspers, a pair of reproductive appendages formed from the posterior portions of 

the pelvic fins. 

Male maturity ranking: 

1. Male maturity ranking 1 (M1): Neonates can be identified by the presence of an 

umbilical scar, visible on their ventral surface between their pectoral fins.  

2. Male maturity ranking 2 (M2): Juveniles lack an umbilical scar and have short, 

undeveloped claspers. Claspers are flexible and do not exceed the posterior edge of 

the pelvic fins. 

3. Male maturity ranking 3 (M3): Adolescences have developing claspers which exceed 

of the posterior edge of the pelvic fins, but are flexible and the individual is not 

reproductively active.  

4. Male maturity ranking 4 (M4): Fully mature males have long claspers extending 

beyond the posterior edge of the pelvic fins. The claspers are rigid and calcified.  

Male reproductive measurements can be taken externally as the length of the claspers. 

Using the inner jaws of the callipers, measure the inner claspers length as the length 

between the apex of the vent and the distal tip of the clasper. 

Female maturity ranking: 

1. Female maturity ranking 1 (F1): Neonates can be identified by the presence of an 

umbilical scar visible on their ventral surface between their pectoral fins. 
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2. Female maturity ranking 2 (F2): Juveniles lack an umbilical scar and are 

reproductively undeveloped. Internally they have little or no development of oocytes 

in their ovaries, and their oviducal glands are not discernable from their 

undeveloped, string-like uteri.  

3. Female maturity ranking 3 (F3): Adolescences are developing, but are not 

reproductively active. Oocytes are present in ovaries, but lack large yolky eggs. 

Oviducal gland can be developing along a thin uterus. 

4. Female maturity ranking 4 (F4): Fully mature females have large yolky eggs in uteri 

and a developed oviducal gland along a wide uterus which hangs freely away from 

the body cavity wall.  

5. Female maturity ranking 5 (F5): Gravid females are pregnant, with eggs or pups at 

any stage of development within uteri. 

Female reproductive measurements can be measured internally with the outer jaws of 

sliding callipers at the greatest width across the oviducal gland.  

The number of pups should be recorded. Very little is known about the reproductive output 

of many shark species. A pup count can help scientists estimate fecundity.  

 

Diet 

Equipment required: knife. 

Diet is an important way to investigate the place of sharks in the food web, and to have an 

idea of what they are feeding on. Diet is taken by studying stomach content, and can be 

recorded in two ways: item count and estimated percent volume.  

 Item count is done by counting the number of food items and recording them to the 

lowest possible taxa. Example: 6 fish, 1 crab, 1 squid. 

 Percent volume is the estimated volume of each food item in an individual’s stomach. 

Example: 60 per cent fish, 10 per cent crab, and 30 per cent squid. 

It is preferable to use both methods, and, if possible, photograph stomach contents. 

 

Collecting vertebrae for age and growth studies 

Equipment required: knife, bag, tags or labels. 

Sharks lack bones, but they do have hard calcified structures, namely their vertebrae. As 

sharks grow, they lay down calcified rings in their vertebrae, which can be counted for an 

age estimate. 
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Vertebrae collection is important for scientists to have a good estimate of how old different 

species of sharks are, at what age they reproduce, and how quickly they can reproduce 

offspring.  

 Collect vertebrae from the trunk region of the shark, roughly between the pectoral 

fins and below the first dorsal fin.  

 Excise 10 pieces (centrum) by cutting between the discs.  

 Remove excess flesh and store the vertebrae in a plastic bag and freeze. 

 Make sure the sample is clearly labelled, so it can be matched to length and species 

data. 

 A sample cannot be used without both length and species information. 

 

Preservation 

Equipment required: formalin, syringe and needles, safety equipment (ventilation mask, eye 

protection and gloves).  

Preservation is essential for keeping and sharing shark specimens5. Freezing will keep a 

specimen in good condition, but in order to ship a valuable specimen to a research 

institution for study, proper preservation is needed to ensure the integrity of the specimen.  

 First inject pure formalin into the specimen. Formalin is a very strong preservative 

but does not diffuse readily through more than a few centimetres of tissue. For this 

reason, pure formalin should be injected into the gut cavity and throughout the body 

of the specimen. Injections should be spaced roughly the width of a person’s fist. If a 

syringe is not available a small incision made in the abdomen of the shark will allow 

the formalin to enter the body cavity during submersion. 

 After the animal has been injected with pure formalin, it should be submerged in 10 

per cent formalin for 2-4 weeks depending on the size of the animal. The pure 

formalin can be diluted to this concentration by taking one part formalin and adding 

9 equal parts of water.  

 After the sharks have been soaked for a few weeks, they will be fully preserved. 

They should be removed from the formalin and placed in a water bath. Leave the 

specimens in running water or change the bath water regularly for 1-2 days. 

 Once rinsed, remove the shark from the water and prepare to package it for 

shipment. 

                                           
5 If nothing else is available on board, any kind of spirit could also work as long as it is indicated what 

kind of alcohol was used to facilitate analysis in laboratory. Samples can also be frozen for a short 
time, e.g. a few months, if no alcohol is available. 



 Presentation of the on-board guide and other existing identification tools 21 

 

 Specimens should be wrapped in cloth (to protect them and keep them moist), and 

then packaged in several plastic bags. It is very important that the specimen 

package does not leak. 

 Remember to include a tag or label with the shark (placed in its mouth) so it can be 

matched with genetic samples, location data, photographs and other data. 

 Be sure to use proper safety equipment and work in a well-ventilated area. 

Equipment can include: an organic respirator, eye protection and gloves.  

Additional clarifications were given by D. Ebert at the end the presentation. In particular, he 

mentioned that in countries where no genetic analysis is available, tissue samples can be 

shipped by airplane, or just mailed. There are several laboratories that can do genetic 

studies worldwide, but the choice of one really depends on what questions want to be 

answered. For a species identification question the Tree of Life project, under the direction 

of Dr Gavin Naylor, would be a solution. If it is a question on population structure then there 

are other laboratories to consider. The cost of running genetic samples can be expensive 

(US $35/sample) therefore many laboratories will be reluctant to proceed without some 

source of funding. Funding can be overcome if a collaborative project is established such 

that funding can be requested.  

The presentation given by Sébastien Jaquemet in French, a Professor at the University of 

Reunion, on biological sampling and data collection by on-board observers can be found in 

Annex D. 

 

3.2 Practical sessions in Mauritius, Seychelles and Madagascar 

Mauritius 

Specimens examined in Mauritius included two species, a Shortfin Mako Shark (Isurus 

oxyrinchus) and Blue Shark (Prionace glauca). All the specimens examined had already 

been gutted with the heads and fins removed. However, despite the lack of the head and 

fins, which can be key features for identifying sharks, the practical session was still very 

well received since the participants had to use other, non-typical, methods to identify the 

two species. These included body colouration and the approximate position of the fins. 

Examination of the vertebrae was also possible. A demonstration was done on how to 

properly remove the vertebrae, label it, and save it for future ageing studies. How to take 

tissue samples for genetic studies was also demonstrated.  
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Photo 4: Practical session, Mauritius   

 

 

 

 

Photo 5: Practical session, Mauritius 

 

 

 

 

 

 

 

 

 

Photo 6: Collecting biological samples, Mauritius 

 

 
 

Photo 7: Collecting biological samples, Mauritius 
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Seychelles 

The practical session in the Seychelles had 16 specimens representing 11 species available 

for examination, with all of the specimens having been kept intact. The species examined 

included: Carcharhinus albimarginatus, C. amblyrhynchos, C. falciformis, C. limbatus, 0. 

Nebrius ferrugineus, Negaprion acutidens, Sphyrna lewini, S. mokarran, Triaenodon 

obesus, and Rhynchobatus australiae. The participants were divided into four groups and 

took turns examining and identifying as many different species as possible. One 

shortcoming of the identification portion of the practical session was that only five of the 

11 species were in the field guide. The other six species were mostly coastal species. 

However, despite those species not being in the field guide the participants were still able 

to use the key to get several of the sharks down to genus.  

After everyone had had an opportunity to examine each of the species and identify them, 

each group then proceeded to take basic biological samples including length 

measurements, determine the sex, and then perform a dissection on the various species 

to determine maturity status, diet (if stomach contents were present), and in general to 

examine the internal anatomy of each specimen. Tissue samples were taken from the 

specimens and saved for possible future genetic studies. 

Upon completion of the dissections, each group prepared a PowerPoint presentation on 

what they had learned from the practical sessions. 

 

 

 

 

 

 

 

 

 
 

Photo 8: Data collection, Seychelles 

 

 

 

 

Photo 9: Identification, Seychelles  
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Reunion 

Two practical sessions were organised during the workshop in Reunion.  

The first session took place in the University laboratory. The three objectives were to 

identify small specimens of sharks using the identification keys explained during the 

previous sessions. Participants familiarized themselves with the protocols for 

measurements and recording length data. They also took biological samples. The session 

ended with a dissection of the species.  

The second session took place in facilities at the port. Dissections of larger shark species 

(Bull Shark and Tiger Shark) took place. The participants were divided into two groups to 

allow for the proper exchange of information amongst participants. A visit to Reunion’s 

Regional Centre for Surveillance and Rescue (Centre régional opérationnel de surveillance 

et de sauvetage: CROSS) was organised during the second session.  

 

 

 

 

 

 

 

 

 

Photo 10: Data collection and identification, Reunion 

 

4. National, regional and international obligations, 

resolutions and action plans 

4.1 National regulations and National Plans of Action in the IO 
region 

Concerns about expanding shark fisheries lead the FAO to develop an international plan of 

action (IPOA) for the conservation and management of sharks in 1999, with the objectives 

of ensuring the conservation and long-term sustainable use of sharks in both targeted and 

non-targeted fisheries. In 2012, a review of the IPOA implementation was carried out by 

the FAO. The review focused on the top 26 shark-fishing countries over the past decade 

from 2000 to 2009. 
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It was determined that the top 26 countries catch 84 per cent of the reported shark 

landings to the FAO. The review showed that during this decade landings had declined by 

about 20 per cent and that 18 of the top 26 countries had adopted a NPOA6.  

In 2014, at the time of the first two workshops, Mauritius was developing an NPOA Shark 

whilst Seychelles was inscribing the update of its NPOA Shark in the 2015 budget. 

Reunion, Madagascar and Comoros have not yet developed an NPOA Shark but have some 

specific national regulations. 

Of the IOC member countries, Seychelles was the first to develop an NPOA in 2007. The 

first 4-year phase of the Seychelles NPOA Shark had two main objectives: (i) to establish 

the necessary capacity, systems and databases to enable the informed adaptive 

management of shark stocks in Seychelles, and (ii) to implement an active and 

progressive precautionary approach to the management of targeted and non-targeted 

shark fishing effort that takes into account the transitional needs of stakeholders. The 

Seychelles Plan of Action was examined, evaluated and updated in November and 

December 2015 to cover the period (2016 - 2020). 

Box 1. NPOA Shark (2016 - 2020), Seychelles 

Vision 

“Shark stocks in the Seychelles EEZ are effectively conserved and managed to enable the fulfilment 

of their ecological role and optimal long-term sustainable use.” 

Mission 

Fishery-related shark mortality is reduced and critical habitats managed such that shark populations 

are in recovery and special measures are in place for endangered/heavily-depleted populations. 

Strategic objectives 

1). Ensure that shark catches from directed and non-directed fisheries are sustainable. 

2). Assess threats to shark populations, determine and protect critical habitats and implement 

harvesting strategies consistent with the principles of biological sustainability and rational long-term 

economic use. 

3). Identify, and provide special attention to, vulnerable or threatened shark stocks. 

4). Improve and develop frameworks for establishing and coordinating effective consultation 

involving all stakeholders in research, management and educational initiatives within and between 

States. 

5). Minimize unutilized incidental catches of sharks. 

6). Contribute to the protection of biodiversity and ecosystem structure and function. 

7). Minimize waste and discards from shark catches in accordance with article 7.2.2.(g) of the Code 

of Conduct for Responsible Fisheries. 

8). Encourage full use of dead sharks. 

9). Facilitate improved species-specific catch and landings data and monitoring of shark catches. 

10). Facilitate the identification and reporting of species-specific biological and trade data. 

                                           
6 http://www.fao.org/ipoa-sharks/national-and-regional-plans-of-action/en/  

http://www.fao.org/ipoa-sharks/national-and-regional-plans-of-action/en/
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In Seychelles, a national identification guide in Seychellois creole was developed and 

finalized in 2016 (it can be found on:  

https://drive.google.com/file/d/0B0BM5LxuuPBbekt1aDJ3V0VuWGM/view).  

This specific Seychellois shark identification guide highlights the characteristics of the local 

population. It is meant to be used as a tool by Seychellois fishers, fishery technicians, 

NGO’s and the general public to identify species caught in the Seychelles artisanal fishery 

and facilitate monitoring of shark catch.  

The Mauritian NPOA Shark was developed in 2015 with the aim of implementing 

strategies, amongst others, for: 

(a) Decreasing the fishing effort in any fishery where shark catches are unsustainable; 

(b) Supplementing the Indian Ocean Tuna Commission resolutions calling for the use of 

nylon leaders on long lines for those fleet not targeting sharks and releasing sharks 

unharmed; 

(c) Improving data collection and monitoring of shark species; and 

(d) Exercising control over the access of fishing vessels that exploit shark stocks. 

Reunion, Madagascar and Comoros do not have an NPOA Shark. Comoros have no specific 

regulations on sharks apart from those that apply to all countries at the regional and 

international levels (IOTC resolutions). Madagascar, which has an artisanal shark fishery 

(see box 2), has a strictly national legislative framework that is quite limited. The main 

measure (beyond regional requirements for Thresher Sharks) has been to freeze the 

number of permits issued for the collection of shark fins since 2007. 7 

Box 2. Artisanal shark fishery in Madagascar 

 

Boats: canoes (4–6m), boats (7-9m, motor, sail), botry kely (8m, 3–5 MT, motor, sail) 

and botry (20-25 fishers, motor, sail). 

Fishing gear: gill nets (Jarifa, Bemaso, GTZ): 100-900m long, 3-7m deep, mesh 3-7 

inches; 1Km long, 4m deep, mesh 30cm; 600m long; long lines and harpoons. 

Fishing season: All year round, between November and March  

Tide: 12 h - 4 days; 21 days and 1-2 months 

 

                                           
7 More information about the artisanal shark fishery in Madagascar can also be found in the IOC 
report: A Preliminary Value Chain Analysis of Shark Fisheries in Madagascar, 2015: 
http://www.fao.org/documents/card/en/c/4cb92ba9-6492-4409-8675-baf4791d6b99/  

https://drive.google.com/file/d/0B0BM5LxuuPBbekt1aDJ3V0VuWGM/view
http://www.fao.org/documents/card/en/c/4cb92ba9-6492-4409-8675-baf4791d6b99/
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Figure 11: Estimated value of shark fins and fillets 

 

 

 

 

 

 

Legend: blue = fins red = shark fillet 

Source: Ministry of Fishing and Fishery Resources 

4.2  CITES resolutions and CITES Appendix 

Kevin Ruhoomaun, Senior Scientific Officer from the Ministry of Agro-Industry, Mauritius, 

articulated his presentation in three parts:  

 What is CITES; 

 How CITES works; 

 What are the new CITES decisions impacting pelagic sharks. 

CITES (the Convention on International Trade in Endangered Species of Wild Fauna and 

Flora) is an international agreement between governments. Its aim is to ensure that 

international trade in specimens of wild animals and plants does not threaten their 

survival. CITES regulates international trade. Decision concerning CITES are taken during 

the Conference of Parties (COP) held, more or less, every three years.  

CITES works under the precaution principle. To protect species, they are classified under 

three appendices:  

 Appendix I lists those species that are the most endangered amongst CITES-listed 

animals and plants.  

 Appendix II lists species that are not necessarily threatened with extinction at this 

time but that may become threatened unless trade is closely controlled. About 96 

percent of species are listed under this appendix. Trade regulation measures have 

proven to be successful in most cases. 

 Appendix III is a list of species included at the request of a Party that already 

regulates trade in a particular species and that needs the cooperation of other 

countries to prevent unsustainable or illegal exploitation. Only one percent of 

species listed are listed under Appendix III. 
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At COP 16 in Thailand in 2013 several commercially exploited pelagic sharks and rays 

were added to Appendix II. Concrete requirements related to Appendix II apply to the 

trade of products or products derived from the following species: 

 Sphyrna lewini, Scalloped Hammerhead (2013) 

 Sphyrna mokarran, Great Hammerhead (2013) 

 Sphyrna zygaena, Smooth Hammerhead (2013) 

 Carcharhinus longimanus, Oceanic White Tip Shark (2013) 

 Lamna nasus, Porbeagle Shark (2013) 

 Manta spp., Manta Ray (2013) 

In addition to the previously listed species: 

 Pristidae spp.(7 species), Sawfishes (2007) 

 Carcharodon carcharias, Great White Shark (2005) 

 Rhincodon typus, Whale Shark (2003) 

 Cetorhinus maximus, Basking Shark (2003) 

Given the difficulties many countries had to implement the 2013 decision; an 18-month 

delay was allocated to allow Parties time to resolve related technical and administrative 

issues; the resolution therefore came into force in September 2014.  

What is actually going to happen to the trade of these species? In concrete terms, 

international trade in specimens listed under Appendix-II may be authorized by the 

granting of an export permit or re-export certificate. Permits or certificates should only be 

granted if the relevant authorities are satisfied that certain conditions are met, above all 

that any trade will not be detrimental to the survival of the species in the wild.  

Permits and certificates are only required for international trade; this means that for a 

Mauritian-flagged boat that only fishes and trades locally, there is no need for a CITES 

permit.  

The flag country CITES authority is the one that has to issue the permit. In Mauritius, the 

re-export permit should be on-board; the Mauritian CITES Authority will issue the re-

export permit. At the time of the workshop (end of October 2014), Mauritian legislation 

was not yet applying the new CITES regulations. The priority was the organisation of 

adapted controls and assessment of stocks and their vulnerability.  

In Mauritius, the CITES regulations fall under the Wild Life National Park Act and the Wild 

Life Regulations of 2014. 

 

https://cites.org/eng/prog/shark/sharks.php#whitetip
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4.3  IOTC resolutions 

The IOTC resolutions on sharks and rays were presented by Jude Talma (SmartFish 

Expert, MCS), at the workshop in Mauritius, Miguel Herrera (IOTC Data coordinator) in 

Seychelles and Evgeny Romanov (CAP RUN, ex-Vice President of the IOTC Working Party 

on Ecosystem and Bycatch) in Reunion. The presentations of Miguel Herrera and Evgeny 

Romanov are given below. 

IOTC requirements for fisheries data (with a focus on sharks) 

In Seychelles, the IOTC Data Coordinator, Mr Miguel Herrera, provided an overview of the 

IOTC with a focus on the data requirements agreed by the IOTC. He reported that the 

IOTC is one of five Regional Fisheries Management Organisations, with 32 Members and 3 

Cooperating Non-Contracting Parties (CPC), with a mandate to manage 16 species of tuna 

and tuna-like species in the Indian Ocean. In addition, the Commission has agreed to 

“Promote sustainable development of fisheries based on those stocks”, as stated in the 

IOTC Agreement, and for this reason has identified and is closely monitoring some species 

of pelagic sharks. 

Mr Herrera noted that the IOTC has adopted: i) Minimum requirements for the collection 

of operational catch and effort data (logbooks) on industrial vessels, including twelve 

species of pelagic sharks and rays, depending on the type of gear used; ii) Minimum levels 

of sampling coverage, by enumerators at landing stages, for artisanal fisheries, set at 5 

per cent of the total number of fishing activities (e.g. fishing trips); iii) Minimum data 

requirements and levels of sampling coverage, by observers at-sea, for industrial fisheries, 

set at 5 per cent of the total number of fishing operations (e.g. fishing sets); including all 

species of shark and other bycatch; iv) Requirements for the reporting of observer trip 

reports to the IOTC; and v) Requirements for the reporting of estimates of catch, effort, 

and size frequency data, in an aggregated manner, to the IOTC. He further noted that the 

IOTC has also adopted four resolutions for sharks that include data requirements: 

Resolution 05/05 concerning the conservation of sharks caught in association with 

fisheries managed by the IOTC, which includes minimum requirements for the reporting of 

data on sharks caught in IOTC fisheries; Two other resolutions to ban the retention of 

catches of Oceanic White Tip Sharks and Thresher Sharks; and one resolution to ban the 

encircling of Whale Sharks by purse seiners. 

The IOTC Data Coordinator also gave an overview of levels of compliance by IOTC 

Members concerning sharks. He stated that, despite improved levels of reporting in recent 

years, data on sharks is still insufficient, in particular regarding the availability of historical 

catches of sharks and breakdown of the existing catches by species. This has 

compromised past attempts by the IOTC Scientific Committee to assess the status of 

stocks of Blue Shark and the Oceanic White Tip Shark, as requested by the Commission. 
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Finally, Mr Herrera reported that statistics for sharks are likely to improve in the future as 

more IOTC CPCs implement sampling schemes and observer programmes in full. In this 

regard he stated that the IOTC and its partners have been assisting some of the IOTC 

CPCs to strengthen their data collection and management systems and will continue to do 

so in the future.  

Regulations of the Indian Ocean Tuna Commission on shark conservation and 

catch reporting 

In Reunion, Evgeny Romanov (CAP RUN, ex-Vice President of the IOTC Working Party) 

gave the presentation on IOTC resolutions. The presentation, summarised below, is an 

updated version of a similar one given in 2014. The PowerPoint presentation (in French) is 

available in Annex D. 

Mr Romanov started by highlighting the 28 most commonly caught species of sharks and 

rays in the Indian Ocean.  

For sharks: the Carcharhinidae family dominated by 15 species of the Carcharhinus genus 

and two monospecific sharks, the Tiger shark (Galeocerdo cuvier) and the Blue Shark 

(Prionace glauca), species from the Lamnidar family, the Sphyrnidae family (Hammerhead 

Sharks) and the Alopiidae family (Thresher Sharks). 

For rays: The Dasyatidae (Sting Rays), the Myliobatidae (Eagle Rays) and the Mobulidae 

(Manta Rays) families. 

The vulnerability of a number of species is increased by their biological characteristics: low 

fertility (1 - 75 infants), long gestation period (8 - 24 months), very low ability to 

reproduce (once every 1 - 3 years), late maturity age (5 - 10 years) and a long life (20 - 

30 years). 

At the international level, the main organisations launching recommendations and 

resolutions regarding sharks and rays, pertinent to the IO region, are: the IOTC 

(fisheries); CITES (international trade); the Convention on the Conservation of Migratory 

Species of Wild Animals (CMS) and; the International Union for Conservation of Nature 

(IUCN). 

In general, the quality of catch data for sharks is low worldwide. For the IO region, the 

quality of data transmitted to the IOTC is insufficient for a quantitative stock assessment: 

the status of most stocks is therefore uncertain. Since 2012, semi-quantitative 

methodologies are being used to try to overcome data poverty. Despite these difficulties, 

the IUCN has already classified a number of pelagic shark species as endangered (Sphyrna 

lewini, Sphyrna mokarran, Rhincodon typus), vulnerable (Carcharhinus longimanus, 

Carcharhinus albimarginatus, Isurus oxyrinchus, Alopias superciliosus, Alopias pelagicus, 

Lamna nasus) or near threatened (Carcharhinus falciformis). 

http://www.iucnredlist.org/details/161526/0
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At the IOTC level, the four main resolutions that directly address the management of 

sharks are:  

 Resolution 05/05 concerning the conservation of sharks caught in association with 

fisheries managed by the IOTC; 

 Resolution 12/09 on the conservation of Thresher Sharks (Alopiidae) caught in 

association with fisheries in the IOTC area of competence; 

 Resolution 13/05 on the conservation of Whale Sharks (Rhincodon typus); 

 Resolution 13/06 concerning the Scientific and Management Framework for the 

conservation of shark species caught in association with IOTC managed species. 

Other resolutions indirectly target sharks such as Resolution 13/03 concerning the 

recording of catch and effort data. Applying to all seine, long line, pole and line, hand line 

and trolling fishing vessels over 24m and those under 24m if fishing outside their EEZ 

within the IOTC area of competence, it requires IOTC State Members to record catches of 

Elasmobranch species in certain fisheries.  

Resolution 14/06 on the establishment of a programme for transhipment by large-scale 

fishing vessels and Resolution 13/08 on fish aggregating devices management plans also 

indirectly address shark catches. It is concerned with improving the monitoring of such 

devices and mitigating potential effects on the ecosystem.  

Details of the IOTC resolutions can be found in the IOTC compendium, which is regularly 

updated and available on the IOTC website. Mr Romanov’s PowerPoint presentation is 

available in French in Annex D and provides details on the resolutions. 

 

5. Conclusion and ways forward 

Over recent years, awareness and attention have been raised concerning the status of 

sharks and rays in the SWIO. Parallel to work undertaken by the project, several 

stakeholders have also pursued efforts on shark conservation and the improvement of 

data on shark fisheries and shark stocks 8.   

The SWIO has been identified as a global hotspot, not only of Chondrichthyan species 

richness, but also of endemic, threatened and data deficient (as per the IUCN Red List of 

Threatened Species) species. No fewer than 38 species (20 per cent) are endemic to the 

SWIO, and in some instances to a single region within one country. 

                                           
8 The recent ORI/WIOMSA report is along the same lines: Offshore Fisheries of the Southwest Indian 

Ocean: Their Status and the Impact on Vulnerable Species, Oceanographic Research Institute 
Special Publication No. 10 
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To date, only a small minority of the Nairobi Convention SWIO countries have adopted a 

National Plan of Action for Sharks under the FAO International Plan of Action for the 

Conservation and Management of Sharks (IPOA Shark): France, Seychelles and South 

Africa. 

Significant gaps in knowledge of sharks and rays exist both generally and in the SWIO 

region, including distribution, ecology, reproductive biology, population status and trends, 

and the nature, extent, and impact of fisheries on their status. There are also significant 

gaps in management, technical capacity, and awareness.  

The work initiated through the IOC-SmartFish project is to be continued through other 

projects such as the IOC-Biodiversity project and under the umbrella of the Nairobi 

Convention.  

The next step is the elaboration, assessment and approval of a regional review of the 

status of sharks and rays in the Southwest Indian Ocean with the Nairobi Convention 

Secretariat. This should take place in 2017. It is also expected that once Seychelles 

updates of its NPOA Shark and Mauritius further develops its NPOA, other countries will 

embark on the development of national action plans. 

 



 Annexes 33 

 

Annex A. List of participants 

Mauritius workshop 

Name Institution/Organisation E-mail address 
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Annex B. Workshop agendas 

Mauritius Workshop 

Day 1: Tuesday 28 October 2014 

09:00 - 09:30 Registration of participants 

09:30 – 10.30 Opening ceremony: 

 Welcome address from the Indian Ocean Commission (Mr Leon 

Martial Razaka, Officer in Charge, Indian Ocean Commission) 

 Welcome address by Mauritius Fisheries Authorities (Mr 

Soondron Sreeneevassen, Interim Fisheries Director, Ministry 

of Fisheries) 

 Overview of the workshop objectives, activities and expected 

outputs (Mrs Clotilde Bodiguel, FAO Chief Technical Advisor, 

SmartFish Programme) 

 Self-introduction of participants  

 Group photo  

10:30 – 11:00 Coffee break 

11:00 – 11:20 CITES presentation, followed by question and answer session (Mr 

Kevin Ruhoomaun, Senior Scientific Officer, National Parks and 

Conservation Service) 

11:20 – 11:50 International Regulatory Framework: IOTC catch reporting 

requirements and resolutions  (Mr Jude Talma, MCS Expert, Indian 

Ocean Commission, SmartFish Programme) 

11:50 – 12.30 Presentation of pelagic sharks and rays identification products 

including the On-board Identification Guide: structure, information 

available, uses, etc. (Mr Dave Ebert, FAO Consultant, Moss Landing 

Marine Laboratories) 

12:30 – 13:30 Lunch 

13:30 – 15:30 Identification of major pelagic groups: introduction to external 

characteristics (M. Dave Ebert, FAO Consultant, Moss Landing Marine 

Laboratories) 

15:30 – 16:00 Coffee break  

16:00 – 17:00 Wrap up discussion: questions, clarifications, review of the day’s work   

 

Day 2: Wednesday 29 October 2014 

09:00 - 10:45 Lectures:  

 Identification of genera and species (Mr Dave Ebert)  

 Taking photographs for identification (Mr Paul Clerkin 

 Collecting basic biological data (Mr Paul Clerkin)  

09:30 – 10.30 Opening ceremony: 

 Welcome address from the Indian Ocean Commission (Mr Leon 

Martial Razaka, Officer in Charge, Indian Ocean Commission) 
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 Welcome address by Mauritius Fisheries Authorities (Mr 

Soondron Sreeneevassen, Interim Fisheries Director, Ministry 

of Fisheries) 

 Overview of the workshop objectives, activities and expected 

outputs (Mrs Clotilde Bodiguel, FAO Chief Technical Advisor, 

SmartFish Programme) 

 Self-introduction of participants  

 Group photo  

10:15 – 10:45 Coffee break 

10:45 – 12:30 Practical session: identification of genera and species (D. Ebert and P. 

Clerkin) 

12:30 – 13:30 Lunch 

13:30 – 15:15 Practical session: identification of genera and species (D. Ebert and P. 

Clerkin) 

15:15 – 15:45 Coffee break  

15:45 – 16:30 Wrap up discussion: questions, clarifications, review of the day’s work 

 

Day 3: Thursday 30 October 2014 

09:00 - 10:45 Lectures:  

 Wrap up of the lecture sessions and introduction to the day’s 

session (Mr Dave Ebert)  

 Brainstorming and discussions on most useful tools that could 

be extracted from the guide  

10:15 – 10:45 Coffee break 

10:45 – 12:30 Wrap up discussion: questions, clarifications, review of the day’s work, 

conclusions and closure of the workshop 

12:30  Lunch  

 

Seychelles Workshop 

Day 1: Tuesday 4 November 2014 

08:30 - 09:30 Registration of participants 

09:30 – 10.15 Opening ceremony: 

 Welcome address and overview of the workshop objectives 

 Self-introduction of participants  

 Group photo  

10:15 – 10:45 Coffee break 

10:45 – 11:20 Presentation of Seychelles NPOA Shark (SFA) 

11:20 – 11:55 Presentation of the pelagic sharks and rays identification products 

including the On-board Identification Guide (Mr Dave Ebert, FAO 

Consultant, Moss Landing Marine Laboratories) 

12:00 – 13:00 Lunch 

13:00 – 14:45 Identification of major pelagic groups: introduction to external 

characteristics (M. Dave Ebert, FAO Consultant, Moss Landing Marine 
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Laboratories) 

14:45 – 15:00 Coffee break  

15:00 – 16:00 Taking photographs for identification and collecting basic biological 

data (Mr Paul Clerkin, Moss Landing Marine Laboratories) 

Wrap up discussion: questions, clarifications, review of the day’s work 

 

Day 2: Wednesday 5 November 2014 

08:30 - 10:00 Lectures:  

 IOTC catch reporting requirement and sharks (IOTC) 

 Identification of genera and species (Mr Dave Ebert)  

10:00 – 10:30 Coffee break 

10:30 – 12:00 Practical session: identification of genera and species (D. Ebert) 

12:00 – 13:30 Lunch 

13:30 – 15:15 Practical session: identification of genera and species (D. Ebert) 

15:15 – 15:45 Coffee break  

15:45 – 16:00 Presentation of the groups’ findings 

Wrap up discussion: questions, clarifications, review of the day’s work 

 

Day 3: Thursday 6 November 2014 

08:30 - 10:00 Lectures:  

 Wrap up of the lecture sessions and introduction to the day’s 

session (Mr Dave Ebert)  

 Brainstorming and discussions on most useful tools that could 

be extracted from the guide 

10:00 – 10:30 Coffee break 

10:30 – 12:00 Practical session: identification of genera and species (D. Ebert) 

12:00 – 13:00 Lunch 

13:00 – 14:45 Practical session: identification of genera and species (D. Ebert) 

14:45 – 15:15 Coffee break  

15:15 – 16:00 Presentation of the groups’ findings 

Wrap up discussion: questions, clarifications, review of the day’s work 

 

Reunion Workshop 

 

Day 1: Monday 21 January 2015 

08:15 - 09:00 Registration of participants 

09:00 – 10.15 Opening ceremony: 

 Welcome speeches: Mr Mohamed Rochdi, President of the 
University; Mr Jean–Pierre Chabriat, Dean of the Faculty of 
Science and Technology; Mrs Chantal Ambroise, Deputy Prefect 
of Reunion  

 Overview of the workshop objectives, activities and expected 
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outputs (Mrs Clotilde Bodiguel, FAO Chief Technical Advisor, 

SmartFish Programme) 

09:45 – 10:15 Coffee break 

10:15 – 11:15 National management measures:  

 Mr Nicolas Mariel, Deputy Directeur, DMSOI (Reunion);  

 Mr Mohamed Ali Mohamed, Inspector, National Centre for 

Fisheries Monitoring (Comoros) 

 Mr Rasolonjatovo Harimandimby, Executive Director, Fisheries 

Monitoring Centre (Madagascar) 

11:15 – 12:00 IOTC requirements (Mr Evgeny Romanov) 

12:00 – 13:30 Lunch 

14:00 – 14:15 Presentation of existing shark identification products (Mr David 

Guyomard) 

14:15 – 14.30 Presentation of the IOC-SmartFish On-board Guide (Mrs Clotilde 

Bodiguel) 

14:30 – 15:30 Identification of genera and species (Mr Antonin Blaison) 

15:30 – 16:00 Coffee break  

16:00 – 16:30 Taking photographs for identification (Mr Antonin Blaison) 

16:30 – 17:00 Collecting basic biological data (Mr Sébastien Jaquemet) 

 

Day 2: Tuesday 26 January 2015 

09:00 - 10:30 Pelagic sharks and rays (Mr Evgeny Romanov) 

10:30 – 11:00 Coffee break 

11:00 – 12:30 Coastal sharks (Mr Antonin Blaison) 

12:30 – 14:00 Lunch 

14:00 – 17:00 Practical session on small sharks (Mr Sébastien Jaquemet)  

 

Day 3: Wednesday 27 January 2015 

09:00 - 12:30 Practical session at the port on large sharks  

Visit to CROSS Reunion 

13:00 – 14:00 Lunch (University) 

14:00 – 15:00 Debriefing/Closure in the presence of the Deputy Prefect of St-Paul  

15:00 – 16:00 Discussions on future regional activities (Didier Slachmuyders, Team 

Leader, IOC-Biodiversity Programme) 
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Annex C. Identification tools 

 

 

 

 

 

 

 

On board guide for the Identification of Pelagic Sharks and Rays - Western Indian Ocean 

(IOC-SmartFish FAO) 

http://commissionoceanindien.org/activites/smartfish/publications/manuals-and-guides/  

(No. 34 in five parts)  

   

Deep Sea Cartilaginous Fishes of the Indian Ocean Vol. 1 and 2; Identification Guide to the 

Deep-Sea Cartilaginous Fishes of the Indian Ocean (FAO Fish Finder) 

Vol 1: http://www.fao.org/docrep/019/i3477e/i3477e.pdf  

Vol 2: http://www.fao.org/documents/card/en/c/956b9ba7-4c93-4722-a928-

28b283febd96/  

Identification Guide: http://www.fao.org/documents/card/en/c/42d8a473-21d8-48cd-83d7-

9b7be0b1797f/  

 

http://commissionoceanindien.org/activites/smartfish/publications/manuals-and-guides/
http://www.fao.org/docrep/019/i3477e/i3477e.pdf
http://www.fao.org/documents/card/en/c/956b9ba7-4c93-4722-a928-28b283febd96/
http://www.fao.org/documents/card/en/c/956b9ba7-4c93-4722-a928-28b283febd96/
http://www.fao.org/documents/card/en/c/42d8a473-21d8-48cd-83d7-9b7be0b1797f/
http://www.fao.org/documents/card/en/c/42d8a473-21d8-48cd-83d7-9b7be0b1797f/
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Shark and Ray Identification in Indian Ocean Pelagic Fisheries, IOTC 

http://www.iotc.org/science/species-identification-cards  

 

 

 

 

 

 

 

 

 

 

Field Guide to the Identification of Mobulid Rays (Indo-West Pacific)  

http://www.mantatrust.org/wp-content/uploads/2011/09/Field-Guide-to-the-Identification-

of-Mobulid-Rays-Indo-West-Pacific.pdf  

 

 

 

 

 

http://www.iotc.org/science/species-identification-cards
http://www.mantatrust.org/wp-content/uploads/2011/09/Field-Guide-to-the-Identification-of-Mobulid-Rays-Indo-West-Pacific.pdf
http://www.mantatrust.org/wp-content/uploads/2011/09/Field-Guide-to-the-Identification-of-Mobulid-Rays-Indo-West-Pacific.pdf


 Annexes 43 

 

 

 

 

 

 

 

 

 

Field guide to the identification of sharks from fins and ISharkFin  

 

 

 

 

 

 

 

 

 

 

 

http://sharksrays.org/  

 

 

 

 

 

Guide des requins, des raies et des chimères des pêches françaises 

http://agriculture.gouv.fr/IMG/pdf/100421-guideraies_requins.pdf

http://sharksrays.org/
http://agriculture.gouv.fr/IMG/pdf/100421-guideraies_requins.pdf
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Identifying Shark Fins - PEW Charitable Trust 

http://www.pewtrusts.org/en/research-and-analysis/reports/2012/02/16/identifying-shark-

fins-oceanic-whitetip-porbeagle-and-hammerheads  

 

 

 

 

 

 

 

 

Good Practices to Reduce the Mortality of Sharks and Rays Caught Incidentally by Tropical 

Tuna Purse Seiners, Orthongel/OCUP Programme 

http://ebfmtuna-2012.sciencesconf.org/conference/ebfmtuna-

2012/pages/D6.2_Practices_to_reduce_shark_mortality_purse_seiners.pdf  

 

 

 

 

 

 

http://www.fao.org/ipoa-sharks/tools/software/isharkfin/en/

http://www.pewtrusts.org/en/research-and-analysis/reports/2012/02/16/identifying-shark-fins-oceanic-whitetip-porbeagle-and-hammerheads
http://www.pewtrusts.org/en/research-and-analysis/reports/2012/02/16/identifying-shark-fins-oceanic-whitetip-porbeagle-and-hammerheads
http://ebfmtuna-2012.sciencesconf.org/conference/ebfmtuna-2012/pages/D6.2_Practices_to_reduce_shark_mortality_purse_seiners.pdf
http://ebfmtuna-2012.sciencesconf.org/conference/ebfmtuna-2012/pages/D6.2_Practices_to_reduce_shark_mortality_purse_seiners.pdf
http://www.fao.org/ipoa-sharks/tools/software/isharkfin/en/
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https://drive.google.com/file/d/0B0BM5LxuuPBbekt1aDJ3V0VuWGM/view  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://drive.google.com/file/d/0B0BM5LxuuPBbekt1aDJ3V0VuWGM/view
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Annex D. PowerPoint presentations 

1. Indian Ocean Tuna Commission Regulations on Shark Conservation and Catch 

Declarations 

2. Data Collection and Biological Sampling by On-board Observers, Sébastien Jaquemet 

 

 

 

 

 

Indian Ocean Tuna Commission Regulations on Shark Conservation and Catch 

Declarations 
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Data Collection and Biological Sampling by On-board Observers, Sébastien 

Jaquemet 
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SmartFish is a regional fisheries project managed by the Indian 
Ocean Commission, funded by the European Union and 
co-implemented by the Food and Agriculture Organization of the 
United Nations. SmartFish, which operates in 20 countries 
throughout the East and Southern Africa - Indian Ocean region, 
focuses on fisheries governance, management, monitoring, control 
and surveillance, trade, and food security.

Over recent years, awareness and attention have been raised 
concerning the status of sharks and rays in the South West Indian 
Ocean. However, significant gaps in knowledge of sharks and rays 
exist both generally and in the SWIO region, including distribution, 
ecology, reproductive biology, population status and trends, and 
the nature, extent, and impact of fisheries on their status. There 
are also significant gaps in management, technical capacity, and 
awareness.

In this context, the IOC-SmartFish programme carried out several 
workshops between 2014 and 2016 to improve recognition of 
identification keys and to learn additional practices related to 
biological sampling and research.
This report details the work that was undertaken over the course of 
these workshops and provides an overview of some of the 
presentations that were given.
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