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PREPARATION OF THIS DOCUMENT 

Under the Memorandum of Understanding signed in 2006, FAO and the Convention on International Trade in 

Endangered Species of Wild Fauna and Flora (CITES) collaborate to improve research and data collection on the 

commercially exploited aquatic species listed in the CITES Appendices. This work applies to both fisheries and 

trade and takes place at the species level. 

The aim of this review was to investigate the most common, useful procedures and information metrics employed 

across data collection programmes, and to highlight the main impediments to the accurate recording of fisheries 

information on bycatch of elasmobranch species. The management measures and data collection frameworks 

adopted by the relevant regional management bodies provided necessary background information to highlight those 

shark species regulated under “no retention” measures, in addition to key shark species for which data collection is 

mandatory or advisable.  

Financial support for this document was provided by the European Union as part of a FAO - CITES UN to UN 

project “Ensure the sustainability, legality and traceability of international trade in CITES-listed species” 

(EP/INT/334/UEP). 

  



iv 

 

 

ABSTRACT 

Some species and stocks of sharks, rays, skates and chimaeras (termed shark in this review) are rapidly depleting 

due to climate change, land-based influences and overfishing. These pressures, coupled with sharks’ low 

reproductive potential (slow growth and delayed maturation; long reproductive cycles; low fecundity; and long 

lifespans) place sharks in a risk profile that is more akin to mammals on land than fish in the ocean.  

The development of policy, and the delivery of management and conservation measures regulating the use, 

international trade and capture of sharks (whether as a targeted species or as bycatch in fisheries), is hindered by 

gaps in basic knowledge – a knowledge that is required in order to get a clear sense of their status in real time. 

Many countries are establishing or strengthening monitoring across shark value chains to overcome these shortfalls 

in information.  

This document reviews what shark fisheries data is being collected, highlighting the opportunities and constraints 

in collecting information on sharks in fisheries, based on practical experience. It includes information from 28 

surveys across 19 countries: 9 in the Mediterranean, 5 in Africa, 3 in Asia and 1 in Oceania. Interviews were 

conducted with data collectors and managers across the entirety of the survey process, while data collection 

variables were documented in order to inform those interested in the collection, provision and exchange of shark 

information on common practices and their commonalities. 

The review identifies standardized information metrics which, if collected more generally, would strengthen the 

opportunity for harmonized reporting and cross-comparability across surveys. In addition – and in order to assess 

the status quo – the current data collection requirements of management measures applied to sharks by regional 

fisheries management organizations (RFMOs) were reviewed, including “no retention” measures. Finally, the 

review proposes a list of the minimum standard measurements and common life-history parameters required to 

support the assessment of shark stocks in fisheries. 
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SECTION 1 – OVERVIEW OF THE OBJECTIVES OF DATA COLLECTION FOR SHARKS 

Sharks, rays, skates and chimaeras (class Chondrichthyes) are increasingly the object of conservation concern. 

This is due to the fact that many species of this group are defined by life history characteristics such as delayed 

maturity, low fecundity and high parental investment. These features mean that as a group they produce low 

numbers of larger offspring, which results in lower productivity when compared to many bony fishes (and a 

risk profile that is more comparable to terrestrial mammals). At the same time, an increase in management and 

conservation measures regulating their fisheries and international trade is being hindered by a gap in the basic 

knowledge required to assess the status of this globally distributed class of aquatic life; many countries must 

therefore urgently establish or strengthen monitoring across their fishery value chains. 

Global fishery production of the ISSCAAP group “Shark, rays, chimaeras” reported to the Food and 

Agriculture Organization of the United Nations (FAO) reached a peak in 2000 (868 190 tonnes) and declined 

in the following two decades by almost 2 percent (679 978 tonnes in 2018). The taxonomic details of reported 

landings of sharks, rays, skates and chimaeras (mostly termed shark in this report) has improved slightly, 

reaching the 33 percent of nominal catches reported at species level in 2018 (FAO, 2020a) (Figure 1). Despite 

encouraging evidence of improvement in the taxonomic resolution of capture production information, there is 

still a recognized need for improvement in the scale and reliability of the data collected on these commercially 

exploited species. 

According to the Code of Conduct of Responsible Fisheries (CCRF): 

States should ensure that timely, complete and reliable statistics on catch and fishing effort are collected 

and maintained in accordance with applicable international standards and practices and in sufficient detail 

to allow sound statistical analysis (FAO, 1995).  

Moreover, since 1999 FAO Members have instituted the International Plan of Action for Sharks (IPOA-

Sharks), that calls on States, “to facilitate improved species-specific catch and landings data and monitoring 

of shark catches and the identification and reporting of species-specific biological and trade data”. 

Monitoring catches of sharks is complex owing to the high diversity of species, the fact that many species are 

caught in relatively low numbers (often incidentally, as bycatch), and usually within mixed-species fisheries. 

The difficulty of getting accurate records of shark in bycatch is part of the broader issue of species identification 

in bycatch generally.  

Based on different point of views of those seeking data, and based on the circumstances of the capture, a shark 

species can variously be seen as: a valuable retained species, a retained bycatch species, a discarded bycatch 

species because not remunerative, a discarded bycatch species because prohibited, a species causing problems 

for damaging gears, or as an essential and threatened component of the marine ecosystem, etc. Each of these 

different circumstances have led to shark species becoming the object of various management measures, which 

also requires collaboration across fishery- and conservation-focused researchers from various organizations, 

each with their own insights and perspectives. 

 

Figure 1. Global fishery production of “Shark, rays and Chimaera” reported to FAO (1950‒2018) (left); 

proportion reported at different taxonomic levels (right) 

Source: FAO, 2020a. 
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Shark species taken as bycatch in tuna fisheries are a particular focus for conservation concern as these large 

pelagic sharks are slow growing and late maturing, with fins that have a good value in international trade. 

Demersal sharks are a focus for conservation action across artisanal fisheries; sawfishes, guitarfishes and 

wedgefishes – all coastal demersal species – are all similarly and highly vulnerable to overfishing.  

In some cases, the collection of data to determine the status of shark fisheries is also a legal requirement for 

country exports of shark commodities. Currently 14 large pelagic sharks, all sawfishes and mobulid ray, 

wedgefishes and giant guitarfishes, are included in the CITES Appendices (CITES, 2019).  

According to the CITES Convention, the trade of specimens or products of a species included in a CITES 

Appendix is allowed only if the exporting countries have issued a permit called "non-detriment findings” 

(NDFs), which guarantees that the export does not threaten survival of that species in the wild. The intrinsic 

biological vulnerability of the species, as well as fisheries and trade pressures, constitute key information that 

enables the creation of a positive NDF in order for trade to be permitted; basic species monitoring information 

is therefore a basic requirement enabling CITES certification (Mundy-Taylor et al., 2014). 

CITES Resolution Conf. 12.6 (Rev. CoP18) on the Conservation and Management of Sharks urges Parties that 

when insufficient information is available take steps to improve research and data collection at the species 

level on both fisheries and trade as a first step towards developing an NPOA Sharks and making NDFs 

(CITES, 2020)[;]  

and, especially for shared stocks, to work through the respective mechanisms of RFMOs, RFBs or the 

Convention on the Conservation of Migratory Species of Wild Animals (CMS) 

to strengthen research, training and data collection and improve coordination with activities under 

CITES (CITES, 2020). 

The CMS (CMS, 2021) is the environmental treaty of the United Nations specialized in the conservation of 

migratory species, their habitats and migration routes. The Convention promotes the cooperation of the States 

through which migratory animals pass and coordinates conservation measures throughout a migratory range. 

The first of the five main objectives of the “Conservation Plan” adopted under the Memorandum of 

Understanding on the Conservation of Migratory Sharks of the CMS (Sharks MOU) refers to, "improving the 

understanding of migratory shark populations through research, monitoring and information exchange." To 

date 38 shark species are covered by CMS and its Shark MOU (CMS, 2020; CMS Sharks MOU, 2020). 

As the authority that adopts international, legally binding conservation and management measures concerning 

fishing operations and associated activities, regional fisheries management organizations (RFMO) have the 

general mandate to ensure the long-term conservation and sustainable use of living marine resources and 

marine ecosystems in the area of application. Under their mandates, RFMOs have adopted non-retention 

measures for about 40 shark and ray species, calling for fishers to release them in a manner that causes the 

least possible harm. To date, 26 of these species have been included in the CITES Appendices, and 28 in the 

Appendices and Shark MOU of the CMS Convention (FAO, 2020b). Regional fisheries advisory bodies 

(RFABs) do not have the authority to adopt legally binding conservation and management measures 

concerning fishing operations and associated activities, but they do provide advice and assistance to their 

members on fisheries conservation and the management of sharks. 

The inclusion of many shark species in the CITES Appendices has raised awareness regarding the risks 

associated with further delays in the collection of information required for a proper evaluation and sustainable 

management of these vulnerable aquatic resources. Moreover, there is a potential opportunity for joint efforts 

on the part of RFMOs and conservation communities (including CITES Authorities) to improve the sustainable 

and legal harvest of CITES Appendix II sharks, notably in light of their common objectives: the recovery of 

depleted stocks, delivering sustainable fisheries and trade, and reducing the future need for strict protection 

measures. 
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International collaboration in shark management and conservation 

Defining a list of priority sharks, rays and chimaeras 

The Agreement for the implementation of the Provisions of the United Nations Convention on the Law of the 

Sea (UNCLOS), which relates to the Conservation and Management of Straddling Fish Stocks and Highly 

Migratory Fish Stocks (UNFSA), encourages coastal States and fishing States on the high seas to 

collect and share, in a timely manner, complete and accurate data concerning fishing activities on, inter 

alia, vessel position, catch of target and non-target species and fishing effort (UN, 1995).  

For the purposes of compliance, RFMOs have put in place various strategies that aim to fill any knowledge 

gaps and set out the basic information required to conduct assessment and management procedures for sharks. 

Firstly, by requesting their members to provide data associated with bycatch.  

One of the first difficulties to be addressed in order to deal with this request is the selection of priority bycatch 

species, because of the practical consideration of reducing the number of species potential candidates for 

detailed assessments. In theory, measures concerning the conservation of sharks shall apply to the migratory 

shark listed in Annex I of UNCLOS (UN, 1982; Fowler, 2014), but also to any other shark species caught in 

association with fisheries managed under the relevant RFMOs.  

In practice, the approach to reduce the complexity and number of shark species for data collection and 

assessment purposes results in homogeneous groups of species that are not primarily based on similar 

taxonomic characters, but rather on fisheries, ecological and social considerations. Hence a list of suitable 

species, if created, would be based on species subject to similar interactions with fishing activities and sharing 

a common areas or habitat. Examples of lists of priority species for RFMOs are: “Key Shark Species” (WCFPF, 

2016), “Elasmobranchs that are oceanic, pelagic, and highly migratory” (ICCAT, 2019b),1 “Deep-sea Sharks”, 

“Deep-sea Rays” and “Deep-sea Chimaeras” (NEACF, 2020).  

A different approach has been applied by the GFCM, an RFMO with a more general mandate regarding all 

fishery resources in its area of competence. This RFMO has adopted the Appendixes of another international 

agreement, the Barcelona Convention, to draw up its list of shark species relevant for management and 

conservation in Mediterranean. Similarly, the WECAFC Commission advise the use of a list of “Commercially 

targeted and threatened sharks and rays”, which prohibits the retention of species listed in Appendix II of the 

Cartagena Convention Protocol Concerning Specially Protected Areas and Wildlife (SPAW Protocol) in 

addition to species in Appendix I of CMS. 

Currently, these lists of suitable species for data collection and assessment have been defined by practical and 

qualitative considerations (WCPFC, 2016). However, with the increase in knowledge of the species 

assemblages associated with bycatch and discard for gears, areas, seasons, etc. the definition of these lists 

should improve and ideally be linked to similar trade purposes and destinations. An example of a defined group 

of sharks and rays species is represented by the “Skates” (family Rajidae) in the northeast Atlantic, which is 

the subject of common management rules and bycatch limits under the European Union regulation on annual 

fishing opportunities (STECF, 2017; European Union, 2020).  

From a biodiversity conservation perspective, and under the International Union for Conservation of Nature 

(IUCN), the independent global Shark Specialist Group (SSG) regularly update the IUCN Red List for shark 

species. These assessments identify extinction risks by species. Following standard criteria, and a common 

procedure, the IUCN Red List represents one starting point for identifying and prioritizing conservation needs. 

Through a global analysis conducted up to January 2019, the IUCN Shark Specialist Group (SSG) has assessed 

1 107 of the world's shark, ray and chimaera species. The group estimates that 200 (18.1 percent) are classified 

as threatened with extinction, meaning they qualify for the IUCN Red List categories of "Critically 

Endangered" (23 species; 2.1 percent), "Endangered" (53 species; 4.8 percent) and "Vulnerable" 

(124; 11.2 percent). A further 115 species (10.4 percent) have been categorized as "Near Threatened", 

333 species (30.1 percent) as "Least Concern" and the remaining 459 (41.2 percent) species were found to be 

"Data Deficient" (IUCN-SSC Shark Specialist Group, 2019). This assessment was updated in late 2020, with 

IUCN Red List assessments completed on one-third of sharks and rays (422 species), and resulted in a 

 
1 The term “elasmobranchs that are oceanic, pelagic, and highly migratory” shall be understood to include the species in 

the list of the Recommendation by ICCAT 19-01 “Upon the entry into force of the amendments to the Convention as 

developed by the Working Group on Convention Amendment”. 
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reduction of Data Deficient and Not Evaluated species – 189 and 60 species, respectively – which were 

transferred to other Red List categories (IUCN-SSC Shark Specialist Group, 2020). 

There are a number of complementarities and differences in IUCN Red List methodologies and those related 

to fisheries population assessments and management (FAO, 2020c). Understanding the objectives of the 

different methodologies is fundamental to a comparison and correct understanding of how both can be 

informative for management (ICCAT, 2019a). The IUCN Red List guidance states that the Red List is a dataset 

that can inform business decisions and reporting related to biodiversity management (IUCN, 2016). Although 

sharks are considered a highly vulnerable group, several shark populations assessed globally met criteria for 

biological sustainability and have the potential to support sustainable fisheries, provided that science-based 

management plans are in place and effectively implemented (Simpfendorfer and Dulvy, 2017).  

Stock assessment methodologies and reference points 

The availability and quality of biological and fisheries data for shark populations has been often inadequate 

for use in traditional quantitative stock assessments. This means that fisheries statistics (such as data on catch, 

effort and size-composition by species) are either lacking, or if available, often incomplete. In many cases 

identification is missing or aggregated across generic taxonomic groups.  

In such data-poor situations, a wide range of alternative assessment methods and management procedures have 

and are being developed, as evidenced in reviews by Edwards (2015) and Geromont and Butterworth (2015). 

The methods vary, whether utilizing information on life history alone, or catch-only methodologies to deliver 

qualitative to semi-quantitative advice.  

Fishery management objectives are frequently quantified in terms of stock status relative to its ‘maximum 

sustainable yield’ (MSY), in line with the international recommendations of UNCLOS (UN, 1982), the FAO 

CCRF (FAO 1995) and the UN Sustainable Development Goal 14, i.e.: 

implement science-based management plans, in order to restore fish stocks in the shortest time feasible, at 

least to levels that can produce maximum sustainable yield as determined by their biological characteristics 

(UN, 2015).  

The MSY provides a stock quantity reference point relative to the stock’s overall productivity, yet for data-

limited stocks, life-history parameters can assume a more significant role in estimating proxy reference points 

– especially when these parameters indicate specific life history or fisheries-related vulnerability. In many 

cases, fishing controls are established by reference points set for other target species; it is therefore imperative 

to develop a clear understanding of the specific reference points for shark species so that the status of shark 

interactions in the fishery can be followed for species of concern (Zhou et al., 2020). 

Members of RFMOs are facing a number of fundamental questions:  

• questions of species identification for sharks, and agreement on the targets of the assessment; 

• development of biological life history, and behavioural information to support assessments; 

• agreement on the focus and methodologies for the monitoring of sharks;  

• setting up collection streams and data repositories for fishery-related datasets, and information to 

support assessments; 

• ongoing improvement of assessment methodologies; and  

• ongoing improvement and agreement on reference points for shark species. 

Under the framework of the “Global Sustainable Fisheries Management and Biodiversity Conservation in the 

Areas Beyond National Jurisdiction Program” (ABNJ), Tuna RFMOs (T-RFMOs) are collaborating and 

following a common working plan to fill the gaps, in terms of procedural and data requirements, for conducting 

the assessment of the large pelagic sharks in their area of competence (ICCAT, 2019a).  

Many of the activities carried out by Tuna RFMOs can be considered good general guidance to understanding 

the path that leads to a sound assessment of elasmobranch shared stocks. Recommended reading in this area 

includes “the identification of appropriate reference points for elasmobranchs” (Zhou et al., 2019; Neubauer, 

2019) and the application of alternative assessment methods (Neubauer et al., 2019; Cortés and Brooks, 2018; 

ICES, 2019). As part of the project that generated this review, IOTC examined their Members’ needs and 

progress in collecting information for stock assessments in neritic waters (MRAG, 2019). A number of insights 

can also be found in the reports of the International Council for the Exploration of the Sea (ICES) Working 

Group on Elasmobranchs (WGEF, 2020), which offer general guidance on the stock assessment of shark 
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species, as well as in the “General context of ICES Advice” (ICES, 2018). These publications classify fish 

stocks into main categories on the basis of the knowledge available, as an example of the transparent process 

for the provision of management advice, which is especially important in data poor situations. 

Currently, estimates of the stock status of high migratory sharks conducted by T-RFMOs in their respective 

areas of competence are updated about every three years. Traditional stock assessments have been attempted 

only for few of the main priority stocks of pelagic elasmobranchs; an estimate is more commonly based on 

risk assessment analyses evaluating shark species’ resilience to the impact of a given fishery, by combining 

the biological productivity of the species and its susceptibility to each fishing gear type. Considerable progress 

has been made by T-RFMOs with the integration of new data sources and modelling approaches, meaning the 

resulting advice is based on the best available science (IATTC, 2020; ICCAT, 2020a; IOTC, 2020a; WCPFC, 

2020).  

T-RFMOs are increasingly combining their expertise in the assessment of pelagic sharks, which is particularly 

relevant for highly migratory shark species. Consequently, there is a better perspective for managing these 

species, whereas stock assessments of coastal and demersal species are less well developed. Coastal and 

demersal species can have a very different life history from pelagic species, and there is generally a shortage 

of information on the magnitude and mechanisms of interaction with the multitude of gears deployed in small-

scale fisheries. Therefore, T-RFMOs assessments of information from catches from non-tuna fleets are still 

limited, but they have begun to improve. This is important for localized inshore stocks but also some highly 

migratory shark species, where juveniles and pregnant females spend part of their life cycle in the coastal areas 

before moving to deeper water areas. 

Life-history parameters (LHP) such as natural mortality, age at maturity, life span and fecundity, provide 

fundamental information to understanding the life strategies of elasmobranchs. Reproduction strategies in 

elasmobranchs can be unique and extremely diverse in sharks. They either reproduce throughout the year, have 

partially defined seasons (with one or two peaks of offspring production), or they have defined annual, biennial 

or even triennial cycles. The time between pregnancies can vary from a few days to a year, and even within 

the same species geographic location may affect reproductive parameters such as age and length at maturity.  

Almost all the assessment methodologies rely on biological information; the lack of LHP estimates such as 

age, growth, maturity, breeding frequency and mortality therefore risk undermining any stock evaluation, 

irrespective of its complexity or sophistication. When the basic knowledge needed for the stock assessment 

models is lacking for one species, a common practice is to make use of data from other related species or stocks 

with comparable characteristics that have been the subject of greater study. However, the reproductive 

diversity demonstrates the challenges in classifying similar species (e.g. belonging to the same order) with a 

single reproductive strategy. 

Data collection requirements and procedures 

The fisheries statistics for shark species are subject to the same general data requirements and procedures of 

the overall fisheries data collection. FAO fisheries statistics start from the collection of fishery and aquaculture 

data from national authorities through a system of questionnaires (FISHSTAT). The questionnaires on capture 

fisheries (FISHSTAT NS) cover the reporting of annual catch data, requesting a breakdown of the catches by 

species and FAO Major Fishing Areas (FAO, 2020d). FAO also acts as Secretariat of the Coordinating 

Working Party on Fishery Statistics (CWP), which represents the international and interorganizational forum 

for agreeing common definitions, classifications and standards for the collection of fishery statistics since 

1960. Moreover, with a view to establishing common regional or interregional statistical standards, the CWP 

has developed the Handbook of Fisheries Statistics (FAO, 2020e) that covers the international concepts, 

definitions, classifications as applied to capture fisheries statistics and aquaculture globally, with a focus on 

the principles applicable to regional and global organizations. Work is also in progress to include in it codes 

and data exchange protocols applied by CWP member agencies. While national agencies often use statistical 

systems which are developed for specific national purposes and thus may differ from those employed 

internationally, the principles described in the Handbook may also be relevant to those national systems. 

At the regional level – and since the adoption of the FAO IPOA-Sharks in 1999, which recognized the essential 

need for more data on bycatch species for management – several RFMOs have updated their data requirement 

measures or issued specific measures to include shark and rays in the list of the species for which they request 

annual statistical and biological data. The data request is usually issued on an annual basis and distinguishes 

the mandatory from the complementary information required. Each RFMO has a structured database and a 
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procedure for receiving the information from their members; templates and guidelines are available on the 

relevant website, including technical assistance that is provided by each organization (examples of templates 

for submitting data to ICCAT (2020b) and IOTC (2020b) are showed in Appendix IV). 

In general, mandatory information includes the main information necessary to carry out a stock assessment, 

such as: annual nominal catch by species; active vessels; catch and effort data by gear, period and geographic 

area; and size composition. The complementary information requested for key shark species includes key 

biological and ecological parameters, life history and behavioural traits, migration patterns, key shark mating, 

pupping, and nursery areas (WCPFC, 2016; IATTC, 2016). For certain shark species, the mandatory 

requirement to provide information is usually issued in the species-specific measures, or a species-specific 

data call issued before a forthcoming assessment. 

Purpose and aims of this review 

The need for accurate data collection on bycatch species continues to be a critical fishery management issue. 

This is also evident in countries with well-developed fisheries and fishery management regimes, where the 

compilation of elasmobranch bycatch datasets has so far been problematic (ICES, 2018). Routine data 

collection of fisheries landings, as well as the research protocols of the catch, bycatch and discard sampling 

schemes, should all be in place to complete the information requirements on the bycatch of shark species. 

Currently there are notable differences in the status of data available for sharks between industrial and small-

scale fisheries. In industrial tuna fisheries, there are still issues with the reporting of shark species - particularly 

by species and number of non-retained catches. However, the combination of logbooks, on-board observers, 

and electronic monitoring on-board mean the mechanisms are in place to collect relatively robust information 

on sharks. In the case of artisanal fisheries there may be limited or no monitoring of sharks in place and this is 

especially challenging for developing countries, who have greater difficulty in compiling data for fleets 

comprised of small vessels. 

With the aim of assisting shark data collection, many international organizations and NGOs have activated 

capacity support projects. However, many projects suffer from short periods of funding (1‒3 years), and 

experience difficulties when attempting to converge the data collected with structured and robust, national or 

regional data collection systems. 

Moreover, the adoption and development of different methodologies and data formats result in many analogous 

but differing formats and areas of data focus between countries. Differing data is stored in different ways, 

which creates challenges when standardizing the assessment of fishing variables. Countries are therefore 

encouraged to share procedures and principles for the sake of consistency and comparability (ICES, 2018).  

One of the purposes of this review is to understand who is doing what in relation to the collection of shark 

fisheries data, highlighting the opportunities and impediments to the accurate recording of elasmobranchs in 

fisheries. This review also aims to compare basic data collection variables in order to inform those interested 

in sharks of better ways to collect, provide and exchange information, and in the hope of its further 

harmonization and standardization.  

In order to assess the status quo, we conducted a review of the relevant management measures of RFMOs with 

regard to current data collection requirements and “no retention” measures for sharks, rays and chimaeras. The 

review includes a list of the minimum standard measurements and the common LHP parameters required for 

supporting the assessment of shark stocks. 

Target audience and methodology of this review 

This review will be of interest to: 

• Countries who want to improve the shark data they have collected, with the aim of providing scientific 

information for use in evaluating the status of their shark fisheries.  

• International scientific working groups that provide advice on bycatch monitoring and assessment of 

elasmobranch species, and on fishery data in general. 

• International organizations interested in evaluating data collection capacity as it relates to fisheries 

bycatch and discards. 
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• CITES authorities, for a quick overview of the international fisheries data collection framework for 

shark and ray species. 

The results of this review can inspire future activities in the following ways: 

• Suggesting the right audience at national level for capacity building activities on species identification 

and data collection methodologies. 

• Evaluating the consistency of the fisheries variables collected, in light of the data stored in national 

databases and how they are shared at the regional level. 

• Providing some insights for a systematic evaluation of data collection schemes.  
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SECTION 2 – STUDY METHODOLOGY 

Background information on regional data collection frameworks 

The relevant management and conservation measures of ten RFMOs (CCAMLR, GFCM, IATTC, ICCAT, 

IOTC, NAFO, NEAFC, RECOFI, SEAFO, WCPFC) and one RFAB (WCPFC) have been revised for “no 

retention” measures for shark, rays and chimaeras. Moreover, the requirements for data collection of shark 

species and the associated list of priority species have been investigated for the same organizations. Details 

are also provided for the key life-history parameters requested for stock assessment.  

The information was summarized in several tables to visualize: 

• Shark species regulated under “no retention” measures. 

• Key shark species for which data collection is mandatory or advisable. 

• RFMOs and RFABs data collection framework and the relevant mandatory or advisable statistical 

information required for sharks. 

• Life-history parameters (LHP) in use for the stock assessment of shark species. 

With the aim of discovering examples of good practice for data collection on sharks, information was gathered 

on various sampling programmes that provide fisheries data on catches and landings at the national level. 

Special attention was paid, in this context, to their ability to collect data on the bycatch and discards of 

elasmobranch species. These programmes include regular national fisheries data collection, other national or 

local monitoring programmes not specific to sharks, as well as directed studies that focus on shark species. 

The main objective of the data collection therefore varied, from a collection of basic fisheries data for statistical 

purposes, to research on biological parameters, and more advanced studies on the status of the populations. 

The time frames for data collection also differ, and routine, short and programme surveys, both active and 

terminated, are considered. 

Recognizing that the greatest diversity of shark species is caught in coastal fisheries, and the need for 

information on these coastal shark species, this review is mainly tailored towards gathering information on 

programmes and tools that collect fishery-dependent data in coastal areas. These data collection tools include 

mostly traditional landing or creel surveys, but innovative and new technologies which might offer significant 

opportunities to improve small-scale fisheries data collection are also a focus, as well as some examples of 

self-sampling surveys that are relevant for vulnerable species of sharks. 

In order to collate the information, a structured questionnaire was prepared based on a set of examples of 

landing site surveys. The questions were formulated so that interviews could be conducted with data collectors 

and managers in the hope of capturing information across the entirety of survey processes (the interview 

questionnaire is provided in Appendix I). The data collection sheet was also retrieved from those who 

responded to this review so that the variables being collected could be further documented. While an 

assessment of compliance with the data collection requirements of the respective RFMOs is beyond the scope 

of this investigation, some remarks are provided to note evident bias in data collection procedures. 

Planning and setting up the interviews  

The structured questionnaires for data collection were completed through telephone surveys. This format was 

chosen with the aim of raising the response rate, optimizing response time and ensuring a more correct 

interpretation of the questions. The subjectivity of interpretation is, in theory, reduced by the structure of the 

questionnaire, which contains questions that are phrased, as far as possible, in simple language and relate to 

basic data collection issues. The questionnaire (Appendix I) was made up of three parts, which are summarized 

in Figure 2. Some questions were more open-ended, allowing the respondent some flexibility during the 

interview. Each interview typically lasted around 40‒50 minutes. 

The selection of respondents was mostly based on FAO and personal contacts with fisheries experts and shark 

specialists. As mentioned, the subject of this investigation included official national fisheries data collection 

programmes, other national or local monitoring programmes not specific to sharks and, as far as possible, 

directed studies focusing on shark species. The geographical spread of the interviews included the 

Mediterranean Sea, Asian, African and Latin American countries. 
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When contacting the respondents a standard procedure was followed: 

1. The surveyor contacted the person in charge of data collection, the data collector or both. 

2. The questionnaire was sent to the respondent, giving them the opportunity to understand the questions 

in advance. 

3. The surveyor requested the data collection sheets in use. 

4. The interview was conducted following the questionnaire, with some flexibility. 

5. The surveyor revised the answers and eventually contacted the respondent again if further details were 

needed. 

 

 

Figure 2. Summary structure of the interview 

  

INTERVIEW 

A – THE THEORY: OBJECTIVES AND SAMPLING DESIGN (pre-field) 

General introductory questions on the context, overall objectives and 

timeframe of the survey, and the sampling scheme. 

B – THE PRACTICE: DATA COLLECTION (in the field and post-field) 

Questions related to the competence of the staff, number of enumerators, 

their knowledge background, their expertise in shark identification. The 

data collection procedure, including the actual location of the staff, the 

tools used to record data in the field, data storage, and quality check 

procedure. The data sheets in use were also collected. 

C - ADDITIONAL DETAILS 

Main challenges encountered when recording elasmobranch species; 

eventual linkages with national and international requirements and the 

dissemination of the data collection outputs. 
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SECTION 3 – DATA REQUIREMENTS, MEASUREMENTS AND PARAMETERS 

Custom groups of sharks, rays and chimaeras 

Shark, ray and chimaera species have been assigned to different custom groups, based on the definition in the 

RFMO’s management measures, if available, or on ecological and fisheries features. The hypothetical groups 

presented in Table 1 are grouped for practical purposes; for example, in order to reduce the complexity of the 

numerous species of elasmobranch, for data visualization, training, etc. Single species may belong to different 

groups when present in contiguous habitats and subject to cumulative pressures by different fisheries activities 

at a different point in their life cycle.  

Table 1.Custom groups of sharks, rays and chimaeras 

   Custom group Description Reference 

SHARKS 

OCEANIC & 
OCEANIC-COASTAL 
PELAGIC 

Oceanic, pelagic, and highly 

migratory sharks; bycatch of tuna 

and tuna-like fisheries. Including 

oceanic-coastal pelagic (e.g. A. 

vulpinus, Sphyrna spp. and C. 

falciformis), bycatch of both high-

seas and coastal multispecies 

fisheries. 

ICCAT, 2014; 

2020c; Dulvy et 

al. 2017 

LARGE INSHORE 
SHARKS 

Shallow waters sharks of relatively 

large size, bycatch of coastal 

multispecies and multigear fisheries. 
This publication 

SMALL DEMERSAL 
SHARKS 

Continental shelves sharks of 

relatively small size, bycatch of 

multispecies multigear coastal 

fisheries 

This publication 

SAWFISHES 
Highly threatened species, bycatch of 

coastal fisheries  
Dulvy et al. 

2017 

DEEP-SEA SHARKS Bycatch of deep-sea fisheries NEAFC, 2020a 

RAYS

PELAGIC RAYS 

Coastal and oceanic, bycatch of both 

high-seas and coastal multispecies 

fisheries 
This publication 

DEMERSAL RAYS  

Benthopelagic and demersal, bycatch 

of multispecies multigear coastal 

fisheries 
This publication 

SKATES 
Family Rajidae, captured in mixed 

demersal fisheries 
STECF, 2017 

DEEP-SEA RAYS Bycatch of deep-sea fisheries NEAFC, 2020b 

CHIMAERAS DEEP-SEA CHIMAERAS Bycatch of deep-sea fisheries NEAFC, 2020c 
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Regional fisheries management organizations: no retention measures and data collection 
requirements 

Data collection requirements 

An overview of data collection requirements for four Tuna RFMOs (IATTC, ICCAT, IOTC and WCPFC), a 

general RFMO (GFCM) and one RFAB (WECAFC) is presented in Table 2 and Table 3. The fisheries data 

requested for the “regulated” shark species include “Nominal Catch” and “Catch and Effort Data”, defined in 

the relevant recommendations and in each organization’s manual. These two datasets are mandatory 

information for the shark species defined in the list of priority species by the different RFMOs. 

As general rule, the statistical and sampling methods used to estimate the annual and seasonal catches – so as 

to derive both the aggregated catch and effort data, and the size composition data – are reported to the relevant 

Commission. The report includes a reference to the data processing (i.e. what type of estimation procedure has 

been applied to produce the final data) and to the coverage rates (i.e. how extensively the strata have been 

sampled).  

No retention measures 

The “no retention” measures and “data requirements” relevant for sharks of ten RFMOs (CCAMLR, GFCM, 

IATTC, ICCAT, IOTC, NAFO, NEAFC, RECOFI, SEAFO, WCPFC) and one RFAB (WECAFC) plus a list 

of 116 species subject of this advice is provided in Table 4.  

Under their mandates, seven RFMOs (GFCM, IATTC, ICCAT, IOTC, NAFO, NEAFC, WCPFC), adopted 

non-retention measures for 412 shark and ray species, calling for fishers to release them in a manner that causes 

the least possible harm. As of 2020 these species include 26 of the 45 listed in the CITES Appendices, and 28 

of the 38 species on the Appendices and Shark MOU of the Convention on Migratory Species (CMS). 

Table 2. Reference for data collection requirements 

RFB Reference Link 

GFCM Data Collection Reference Framework (DCRF) www.fao.org/gfcm/data/dcrf 

IATTC 
Resolution C-04-10 on catch reporting; 

Resolution C-03-05 on data provision;  

https://www.iattc.org/ResolutionsActiveEN

G.htm 

ICCAT 

Circulars “To request for statistics on Atlantic 

tunas and sharks in the ICCAT Convention area” 

and “ICCAT Manual (Chapter 1, 1.3) Reporting 

of Statistical Data to the ICCAT Secretariat 

www.iccat.int/en/submitSTAT.html# 

www.iccat.int/en/iccatmanual.html 

IOTC 

Resolution 15/02 on mandatory statistical 

reporting requirements and Resolution 15/01 on 

the recording of catch and effort data 

https://iotc.org/sites/default/files/document

s/compliance/cmm/IOTC_-

_Compendium_of_ACTIVE_CMMs_29_O

ctober_2019_designed.pdf  

WCPFC 
Scientific data to be provided to the commission 

(WCPFC13 Summary Report Attachment G) 

www.wcpfc.int/doc/data-01/scientific-data-

be-provided-commission-revised-wcpfc4-

6-7-and-9 

WECAFC Data Collection Reference Framework (DCRF)  

www.fao.org/fi/static-

media/MeetingDocuments/WECAFC/WE

CAFC2019/DCRF/Inf.1e.pdf 

 
2 This number may be subject to variation due recent revision of the family Mobulidae (devil rays). The Giant Manta Ray 

(Manta birostris) is now Mobula birostris and the Reef Manta Ray (Manta alfredi) is now Mobula alfredi. In addition, 

the taxonomic status of several Mobula species has changed: M. japanica is considered junior synonym of M. mobular, 

M. eregodoo (former M. eregoodootenkee) is considered valid (Notarbartolo di Sciara et al. 2019), there is still discussion 

on the validity of M. rochebrunei (Jones et al., 2020; Notarbartolo di Sciara, personal communication). 
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Table 3. Data Collection framework and (in blue) the mandatory fields required for the shark species regulated by regional fisheries management organizations 

RFB Fishing Fleet 
Annual 
catch 

Catch 
and 

effort 

Size 
composition 

Biological 
information 

Incidental catch 
of vulnerable 

species 

Socio-
economics 

Others 

GFCM 
Task IV 

Fishing fleet 

Task II – 

Catch  

Task V  

Fishing effort 

Task VII 

 Biological information 

Task III – Incidental 

catch of vulnerable 

species 

Task VI – Socio-

economics 

Task I 

Global figures of 

national fisheries 

IATTC 
Register of 

tuna fleet 
Annual catch 

Catch and 

effort 

Length 

frequency 

  

Observer 

programme data and 

other means 
  

Information 

on FADs 

ICCAT 
Task I fleet 

characteristics  

Task I nominal 

catches 

Task II 

catch and 

effort 

Task II 

size 

sampling 

  

Port 

sampling 

data by 

country 

Domestic Scientific 

Observer 

programme data 

/Other means 

  

FAD 

deployments; 

support vessel 

activity; tagging 

data 

IOTC 

Authorized 

fishing 

vessels 

Total catch 

data 

Catch and 

effort data 
Size frequency 

  

Logbooks and/or 

observer 

programmes 
  

Fish aggregating 

devices (FAD) 

WCPFC 
Number of 

vessels active 

Estimates of 

annual catches 

Catch and 

effort data 

(operational 

level or 

aggregated) 

Size 

composition data 

  

Observer 

programme data 

  

Information 

on FADs 

(logbooks) 

WECAFC 
Task III 

Fleet 

Task II 

Catch and effort 
Task IV: Biological information 

Task V: 

Endangered, 

threatened, 

protected (ETP) 

species catches  

Task VI: Socio 

economics  

Task I 

Regional 

statistics 

Notes: i) The WECAFC advice and the "data collection framework” are currently not mandatory; ii) the manual of each organization provides the details of the terminology used 

in this table. 
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Table 4. Shark, ray and chimaera species object of regional "no-retention measures" (Ø) and "data requirements" () by custom groups 

Custom group Scientific name GFCM IATTC ICCAT IOTC NAFO NEAFC WECAFC WCPFC CITES CMS 

OCEANIC & 
OCEANIC-COASTAL 

PELAGIC 

Alopias pelagicus    Ø            II II 

 Alopias superciliosus   Ø   Ø     Ø         II II 

Alopias vulpinus         Ø            II II 

Carcharhinus falciformis  Ø   
bycatch limit 

Ø           Ø   Ø   II II 

Carcharhinus galapagensis                

Carcharhinus longimanus  Ø   Ø           Ø   Ø   II I 

Carcharodon carcharias Ø                  Ø    II I&II 

Cetorhinus maximus Ø                 Ø   Ø    II I&II 

Eusphyra blochii                

Isurus oxyrinchus Ø    Ø                Ø         II II 

Isurus paucus                        II II 

Lamna nasus Ø    Ø               Ø   Ø         II II 

Prionace glauca        Ø   
bycatch limit 

             Ø   
bycatch limit 

       II 

Pseudocarcharias kamoharai                

Rhincodon typus  Ø         Ø     Ø   Ø   II I&II 

Sphyrna lewini Ø         Ø           Ø         II II 

Sphyrna mokarran Ø         Ø           Ø         II II 

Sphyrna tudes   Ø           Ø      

Sphyrna zygaena Ø         Ø           Ø         II II 

LARGE INSHORE 
SHARKS 

Carcharhinus plumbeus                

Carcharhinus obscurus                    II 

Carcharias taurus Ø                 

Odontaspis ferox Ø            

Notes: CCAMLR adopted bycatch limit percentages for Somniosus microcephalus and for "skates and rays", and a more general data collection requirement for all sharks within 

the Convention Area. The RECOFI Commission requests minimum data reporting for all the species of the family Carcharhinidae. SEAFO bans deepwater shark directed 

fisheries and requires that shark catches be reported. The WECAFC Commission advises it member to comply with the recommendations adopted by ICCAT. 
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Custom group Scientific name GFCM IATTC ICCAT IOTC NAFO NEAFC WECAFC WCPFC CITES CMS 

SMALL DEMERSAL 
SHARKS 

Carcharhinus porosus                

Isogomphodon oxyrhynchus                

Galeorhinus galeus Ø           II 

Galeus melastomus                

Mustelus asterias                

Mustelus canis                

Mustelus mustelus                

Mustelus punctulatus                

Rhizoprionodon lalandii                

Rhizoprionodon porosus                

Rhizoprionodon terraenova                

Scyliorhinus canicula                

Scyliorhinus stellaris                

Squalus blainville                

Squalus acanthias                    II 

Squatina aculeata Ø            

Squatina oculata Ø            

Squatina squatina Ø           I&II 

SAWFISHES 
Anoxypristis cuspidata         I I&II 

 Pristis clavata         I I&II 

 Pristis pectinata Ø        Ø    I I&II 

 Pristis pristis Ø        Ø    I I&II 

 Pristis zijsron         I I&II 
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Custom group Scientific name GFCM IATTC ICCAT IOTC NAFO NEAFC WECAFC WCPFC CITES CMS 

PELAGIC RAYS 
Mobula alfredi  Ø    Ø      Ø   II I&II 

Mobula birostris  Ø         Ø     Ø   Ø   II I&II 

Mobula eregoodoo    Ø      Ø   II I&II 

Mobula hypostoma            Ø    II I&II 

Mobula kuhlii  Ø    Ø      Ø   II I&II 

Mobula mobular Ø   Ø         Ø     Ø   Ø   II I&II 

Mobula munkiana  Ø         II I&II 

Mobula rochebrunei              II I&II 

Mobula tarapacana  Ø         Ø     Ø   Ø   II I&II 

Mobula thurstoni  Ø         Ø     Ø   Ø   II I&II 

Myliobatis aquila                

Pteroplatytrygon violacea                     

SKATES (Rajidae) 
Dipturus cf batis Ø            

Leucoraja circularis Ø            

Leucoraja melitensis Ø            

Raja asterias                

Raja clavata                

Raja miraletus                

Rostroraja alba Ø            

Skates 
    Ø   

bycatch limit 
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Custom group Scientific name GFCM IATTC ICCAT IOTC NAFO NEAFC WECAFC WCPFC CITES CMS 

DEMERSAL RAYS 

 

Aetobatus narinari                

Hypanus americanus                

Glaucostegus cemiculus Ø          II  

Glaucostegus granulatus         II  

Glaucostegus halavi         II  

Glaucostegus obtusus         II  

Glaucostegus thouin         II  

Glaucostegus typus         II  

Gymnura altavela Ø            

Narcine bancroftii                

Rhina ancylostoma         II  

Rhinobatos rhinobatos Ø           I&II 

Rhynchobatus australiae         II II 

Rhynchobatus cooki         II  

Rhynchobatus djiddensis         II MoU 

Rhynchobatus immaculatus         II  

Rhynchobatus laevis         II MoU 

Rhynchobatus luebberti         II  

Rhynchobatus palpebratus         II  

Rhynchobatus springeri         II  

Rhynchorhina mauritaniensis         II  

Torpedo marmorata                

Torpedo torpedo                

 

  



17 

 

Custom group Scientific name GFCM IATTC ICCAT IOTC NAFO NEAFC WECAFC WCPFC CITES CMS 

DEEP-SEA 
SHARKS 

Apristurus spp                

Centrophorus granulosus                     

Centrophorus squamosus                

Centroscyllium fabricii                     

Centroscymnus coelolepis                

Centroselachus crepidater                

Chlamydoselachus anguineus                

Dalatias licha                     

Deania calcea                

Etmopterus princeps                

Etmopterus spinax                     

Galeus melastomus                     

Galeus murinus                

Heptranchias perlo                

Hexanchus griseus                     

Oxynotus centrina Ø            

Oxynotus paradoxus                

Scymnodon ringens                

Somniosus microcephalus                     

DEEP-SEA 
RAYS 

Rajella fyllae                

Amblyraja hyperborea                     

Dipturus nidarosiensis                

Dipturus oxyrinchus                

DEEP-SEA 
CHIMAERAS 

Chimaera monstrosa                

Hydrolagus mirabilis                

Rhinochimaera atlantica                 
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Capture production statistics reported to FAO by custom groups 

In 2018, the two main items Elasmobranchii and Rajformes reported in the FAO Global Fishery Production 

Statistics (FAO, 2020a), accounted for 29 percent and 21 percent of total nominal (retained) catches reported 

to FAO (679 979 tonnes), respectively. These groups therefore require a major effort to enhance species 

identification.  

To consider the relative quantitative importance of the different groups as part of the total nominal catches of 

sharks, rays and chimaeras, 188 species and higher taxa items (genera and families) were tentatively assigned 

to the different custom groups (in bold) previously defined in Table 2. The following groups are adopted in 

Figure 3:  

SHARKS 

• Oceanic Pelagic (including oceanic-coastal pelagic) (20 percent) 16 species, 2 genera, 2 families; 

• Small demersal (10 percent) 25 species, 2 genera, 4 families; 

• Requiem sharks (not assigned to custom groups) (3 percent) 1 family (Carcharhinidae). 
RAYS 

• Demersal rays (8 percent) 28 species, 4 genera, 3 families. 

• Skates (6 percent) 27 species, 1 family;  

• Pelagic rays (1 percent) 5 species, 1 genera, 1 families; 
OTHERS 

• About 2 percent of the total nominal catch of shark, rays and chimaeras included Selachimorpha (0.18 percent), 

all the deep-sea species (1.07 percent), other chimaeras (0.55 percent), large inshore sharks (0.35 percent) and 

sawfishes (0.09 percent). 

Requiem shark nei (Family, Carcharhinidae) (3 percent) and Selachimorpha (0.18 percent) were not assigned 

to any custom group because of the high heterogeneity of the habitats of the species in these items (see 

Appendix II for details). 

The definition of ‘custom groups’ requires reducing the uncertainty regarding the species they contain (species 

identification improvement) and their fisheries interactions when nominal catches reported to FAO by the 

tentative custom groups are considered in conjunction with the management measures in place (Figure 3 and 

Table 4), these figures can give some insights into the need for data collection; they reveal those groups that 

require more attention on species identification, help select both the priority commercial species and, 

eventually, the quantitative assessment that will guide management measures. A comparison of the different 

custom groups, their nominal catches declared to FAO and the associated management regulations reveals that: 

• 21 percent of the nominal catch of shark, rays and chimaeras assigned to “Oceanic Pelagic sharks” 

include 16 species reported to FAO at the species level. In Table 4 this custom group includes 19 

species and is one of the most regulated by the eight RFBs shown. 

• 10 percent of nominal catches assigned to the custom group "Small demersal sharks" is reported in 

FAO statistics in 25 species, 2 genera and 4 families. Considering the corresponding group shown in 

Table 4, there are only 16 species of small demersals (plus 2 requiem sharks that are in theory separated 

in FAO statistics) mentioned in regulations by four RFBs. More than 180 valid species can potentially 

be reported in this custom group, aggregated when reported to FAO:  Squalidae (40 species), 

Scyliorhinidae (72 species); Squatinidae (22 species); Triakidae (47 species) (Fricke et al., 2020). The 

evident low species-specific reporting for this heterogenous group highlights the need for a greater 

identification effort. 

• Rays and skates are also in urgent need of improvement in species identification. The vast and vague 

group of “Rajiformes” (19 percent), continue to be grouped in both landings and trade statistics as 

skates and rays. In practice “pelagic rays” (1 percent) would mostly include a relatively small amount 

of mobulids, manta and eagle rays, highly regulated with no retention measures and relatively easy to 

distinguish at the genus level. Demersal rays (8 percent) include a high proportion of the numerous 

similar species of the family Dasyatidae. The skates (6 percent) can be apparently separated from other 

batoids, although the family Rajidae include a huge number of similar species. 
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A comparison of these suggested groupings in future, with reference to trade statistics, could help reduce the 

complexity of the numerous elasmobranch species, by defining and calibrate the heterogeneous groups of 

commodities assigned to dogfish and catsharks, skates and rays. If this exercise were conducted at country 

level, the identification of the more common commercial species – which is easier, relatively speaking – would 

be helpful to reduce the complexity of their management. 

A better practice in this regard would be to not only identify the priority species on the list, but clearly 

distinguish those in need of strengthened protection in commercial fisheries from those that could be potential 

candidates for stock assessment and wiser management. A pertinent example is provided by the GFCM, where 

the cartilaginous fishes are listed in the three groups of species defined by the Data Collection Framework, and 

subject to different data collection requirements, as follows: 

1. species that drive the fishery and for which assessment is regularly carried out; 

2. species which are important in terms of landing and/or economic values;  

3. species within international/national management plans and recovery and/or conservation action plans. 

(GFCM, 2018a) 
 

One example of how regulations can improve species-specific reporting is provided by Northern Atlantic 

countries where, as a consequence of the European Union regulations on data collection and bycatch limits for 

skates, there was an increase in species-specific reporting of skates. By contrast, small demersal sharks, catfish 

and dogfish species continue to be landed in generic categories in the same region, as no regulations exist for 

this group to enforce species-specific landings (ICES, 2016). 
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Figure 3. Trends of global fisheries production of sharks, rays and chimaeras (1950‒2018) and percentage of quantities by custom groups. Source: FAO, 2020a. 
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Minimum standard size measurements for sharks, rays and chimaeras 

Measuring the size of fish is a common practice in data collection, often insufficiently described and under 

evaluated. Species of shark, ray and chimaera show a high variability in morphological shape, presenting 

significant variety in their length and width measurements. This review found that the use of different 

methodologies is common, even for the same species. Apart from the obvious importance of recording precise 

measures in estimating the growth rate of a species, the comparison of results from different studies can only 

be possible if common measurement techniques are used – or, in the case of different methodologies, 

conversion equations are available, and the documentation is clear enough for them to be used. 

Weight and length are the basic measurements needed to estimate length‒weight, length‒length and weight‒

weight relationships. The accuracy of conversion factors is important because most subsequent analyses of 

landings and trade information require the quantities to be expressed in uniform and comprehendible units, 

e.g. live weight equivalent and number of individuals. 

When catch statistics are reported as "nominal catches", it refers to the landed weight converted in live weight 

equivalent. Conversion factors depend primarily on the species, but it can also be influenced by the extend and 

method of processing onboard fishing vessels, the size of the fish or the area and season of capture (FAO, 

2020f). CWP provides a list of indicative factors for converting product weight to live weight for a selection 

of major fishery commodities, including only two examples for shark products (FAO, 2020g). Moreover, 

referring to the fins, few countries report to FAO: 

data for "Elasmobranchii – Sharks, rays, skates, etc. nei" include also production of shark fins converted to live 

weight equivalents by using the conversion factor ‘20’ (FAO, 2020h). 

Here a quick checklist is available which outlines the minimum standard length and weight measurements for 

cartilaginous fishes. This guidance is mostly based on relevant cartilaginous fishes references (Compagno, 

Stehmann and Ebert, 1990; Compagno, 2001; Didier, 2002; Ebert, 2016; Last and Stevens, 1994; Last et al., 

2016; Notarbartolo di Sciara, 1987) and follows the main recommendations proposed by Francis (2006). 

Further on a proposed reference list including the length measurement methodologies for the main groups of 

species is available. The list is intended as a proposal of minimum standards for routine data collection 

(Table 5). 

Once the measurement method has been selected, the details of the process adopted should be reported clearly. 

For length, each definition should include an anterior reference point, a posterior reference point, and how the 

distance between these two points has been measured. This last item should include a description of the 

measurement, the path of the measurement (whether straight line (SL) or curve of the body methods (OTB)), 

plus the orientation of the animal (whether on its side, belly or other). 

A further consideration is that shark females usually grow larger than males and the relation between total 

body mass and size may differ. It is therefore advisable, where possible, to record the sex and analyse the 

female and male datasets separately. This approach is even more important for batoid species, where the sexes 

often have a sexually dimorphic disc shape. The change in shape related to the sex of a specimen becomes 

more evident as it grows, which results in significant differences in both length–length and length–weight 

relationships for different size classes. 

  



22 

 

 

How to choose a measurement method: 

• It should be appropriate for the species and comparable with previous studies. 

• It should be simple to apply and feasible for routine use; in other words, it should be repeatable, 

unambiguous and not subjective when applied by different data collectors. Usually, the snout and 

wing tip reference points are unambiguous, but this is not always true: one typical example is the 

Mobulid ray, which can have a bi-lobed extension of the head.  

• A method may not be applicable to all individuals of a species. For example, the tail may be 

damaged, which is not infrequent in the case of chimaerids and dasyatid rays; alternatively, the 

caudal lobes could be curved inwards (e.g. postnatal porbeagle) (Francis and Stevens, 2000); or 

the pectoral fins could be curled in preserved specimens (e.g. Manta ray) (Notarbartolo di Sciara, 

1987).  

• Make a note of methods that may be specified in legislation (e.g. minimum length regulations). 

• Prefer straight line (SL) methods to curve of the body methods (OTB). SL measurements may be 

made with a measuring board, calliper or a tape measure laid along the ground, whereas OTB 

measurements need to be made with a flexible measuring tape draped over the body. 

• It is advisable to apply two or more different length and weight measurements to each animal. If 

done routinely, this potentially allows direct comparison with other studies and avoids the need to 

use length-length and length‒weight conversion regressions. If it is not possible to perform 

multiple measurements on every individual, this should at least be done on a moderate subset of 

animals so as to allow the development of study-specific conversion regressions. 

• Weight may be of the whole fish, or of the fish gutted (weight of the fish less the stomach, gonads 

and all entrails), with its head on or off. Shark fins and shark trunk may be weighed separately to 

estimate the proper conversion factors to the live weight, as well as any other shark products 

traded. This is particularly important to enable species-specific conversion to live weight and a 

common reference for comparison.   
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Table 5: Minimum standard measurements for sharks, rays, skates and chimaeras 

Measurement Acronym Description Note 

SHARKS 

Total length TL Tip of the snout to the posterior tip of the tail 

Based on the position of the tail, a distinction is made between flexed TL – 

also known as stretched TL, with the tail flexed down so that the upper lobe 

lies along the body midline – and TL natural, with the tail in the natural 

position. In the latter case, the measurement is taken along the body midline 

to a point intersected by a perpendicular dropped from the posterior tip of the 

upper lobe of the tail. Francis (2006) recommends the use of the flexed TL, 

which is less ambiguous than the natural TL, even if natural TL is common 

and thus often needed for comparison. 

Fork length FL Tip of the snout to the fork in the tail This measurement is restricted to species that have a distinct tail fork. 

Precaudal length PCL Tip of the snout to the beginning of the tail 

This measurement is preferable for species with an upper precaudal pit, as it 

is usually taken from the tip of the snout to the anterior edge of the pit. In 

other species it is taken to the point where the upper caudal lobe becomes 

clearly distinct from the caudal peduncle, where results can be more varied. 

Notes: All these measurements may be taken with the shark lying on its side. 

 

 

  



24 

 

Measurement Acronym Description Note 

SKATES (left) and RAYS (right) 

Disc length DL Tip of the snout to the posterior edge of the disc 

The posterior edge of the disc is usually understood as posterior margin 

of the pectoral fins (DL pectoral), but it can also be the posterior edge of 

the pelvic fins (DL pelvic), excluding the anterior pelvic lobes. 

Disc width DW Distance between outermost tips of pectoral fin 

This is the more common method in use for batoids and it should always 

be considered for comparison. However, Francis (2006) discourages the 

use of the DW as it could be less precise than DL, especially when the 

individual has the tips of the pectoral fins curved because it is not fresh 

or not well preserved. 

Total length TL Tip of the snout to the tip of the tail 

The tail is straight and aligned with the anterio-posterior axis of the body. 

This measurement may not be possible on all individuals: one example is 

the dasyatid species, whose tail dries out or is easily damaged. 

Notes: All these measurements may be taken with the ray lying on its belly. 
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Measurement Acronym Description Note 

MOBULID RAYS (left) 

Disc width DW Distance between outermost tips of pectoral fin These measurements may be taken with the fish 

lying on its belly and are both straight lines. Disc length DL From midpoint of rostral margin to free rear tip of pectoral fin 

CHIMAERAS (right) 

Chimaera length CL 
Tip of the snout to the posterior edge of the supracaudal fin, 

excluding the caudal filament 

The caudal filament is excluded because it is easily 

damaged. 

Precaudal length PCL 
Tip of the snout to 

the anterior edge of the supracaudal fin 

This is analogous to PCL in sharks, it is often called 

pre-supra-caudal fin length. 

Snout to vent length SVL Tip of the snout to the anterior edge of the vent This measurement may be taken on the ventral side. 
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Life-history parameters (LHP) commonly used for shark stock assessment 

The compilation of shark LHP is a common activity undertaken by several                  

T-RFMOs. The objective is to offer the best available information on shark 

priority species and highlight any data gaps (ICCAT, 2014; IOTC, 2014; Clarke 

et al., 2015). An Expert Panel of the WCFPC (Clarke et al., 2015) provides a 

methodological guide for the evaluation of LHP, including a list of the LHP more 

frequently used in stock assessment, here expanded beyond pelagic sharks 

(Table 6). Generally, best practice when reporting biological parameters should 

follow that suggested by Clarke et al. (2015):  

• always report the sample size 

• specify the range of individuals that make up the sample (e.g. sex, lengths, ages, regions, years) 

• explain the measurement methodology documented, and 

• clearly annotate parameters observed versus parameters estimated. 

 

Table 6: List of Life-history parameters for shark stock assessment 

LIFE-HISTORY PARAMETERS 

AGE & GROWTH 

Length at birth 
(L0 or age at 
zero length; t0) 

Estimated by noting the size of the largest intrauterine foetuses and/or the 

smallest free-swimming neonates. It can be also back-calculated by age and 

growth data. 

Age at maturity (T50) 
(by sex) 

The age when 50 percent of the fish of a given sex is 

considered to be reproductively mature. 

Growth coefficient (K) 
(by sex) 

K in the von Bertalanffy growth model describes the average rate at which an 

individual achieves its maximum length (or size) from its length at birth. 

Age at recruitment Age at which the individuals become available to the fishery.  

Maximum length (Linf) 
(by sex) 

Size of the largest individual observed. Also, useful to give the average (±SE) of 

the largest of individuals observed (select a few of the largest individuals). 

Longevity (Tmax) 
(by sex) 

Oldest individual observed or estimated by age and growth data. 

REPRODUCTION 

Length at maturity 
(L50) (by sex) 

The size at which 50 percent of the fish of a given sex are considered to be 

reproductively mature. The maturity ogive (e.g. logistic model and parameters 

a, b) should be provided by sex and with 95 percent confidence intervals. 

Gestation period 
Length of gestation is usually estimated from data on embryo and neonate size 

throughout the year.  

Reproductive cycle 

How often a species breeds relates to the timing and periodicity of ovulation 

and parturition. The ovarian cycle (from completion of one ovulation to 

completion of the next) and the period of gestation (from fertilization to 

parturition) determine the length of the reproductive cycle. 

Spawning; Mating 
Pupping periods 

Evidence of mating, spawning and parturition time are bite marks on females, 

occurrence of egg-cases and small free swimmers. 

Litter size 

Number of young produced from a single gestation and typically based on the 

number of developing young found in the uteri of pregnant females. It is good 

practice to report the relationship between female size and number of pups.  

Embryonic sex ratio 
Ratio of female embryos to male embryos. The number of pregnant females of 

the sample from which the data are calculated should be reported. 
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OTHERS 

Conversion factors 
(by sex) 

Includes length–length and length–weight relationships useful to compare and 

standardize different studies. 

Stock delineation  e.g. based on genetic; tagging studies; others. 

Habitat use and 
environmental preferences 

e.g. spatial segregation, temperature, depth. 

Mixing areas e.g. mating, parturition, nursery grounds. 

Migration Pattern of migration. 

Natural mortality (M) 
Rate that indicates the percentage of fish dying in a year from all causes except 

fishing. The method for the estimation should be reported. 

Steepness 

Parameter in the stock-recruitment relationship relates to productivity and 

yield, an important element in the calculation of many management reference 

points. 

Intrinsic rate of increase 
(r or lambda) and 
intrinsic rebound potential 
[rz (MSY)] 

Parameters estimated with different methods to express the productivity of a 

population. 

Source: Clarke et at. (2015).  

Descriptions drawn from: Cailliet and Goldman (2004) Smith et al. (2008); Snelson et al. (2008); 

Walker (2005). 
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SECTION 4 - INTERVIEWS: LEARNING FROM THE FIELD 

A - Objectives and sampling design (pre-field) 

Overall, 28 interviews were conducted in 19 countries: 9 in Mediterranean, 5 in Africa, 3 in Asia and 1 in 

Oceania. Most of the data collection surveys investigated were projects aimed at the evaluation of bycatch and 

discards, others are national data collection efforts for the collection of fisheries statistics and/or scientific 

research. (Figure 4). The interviews are summarized in a table (Appendix III) that provides an overview of the 

sampling programmes investigated, their context, objective and sampling scheme. In some cases, programmes 

were designed specifically for collecting information on elasmobranch species, while in others shark 

information was collected among other fish data (this is specified, where applicable). Data sheets collected 

from the same countries as those the interviews were conducted in, as well as those for five additional African, 

Latin American and Caribbean countries, are also presented (Table 9).  

Objectives and time frame 

An overview of the survey scheme’s objectives is presented, which links the data and/or 

parameters/information collected or estimated. A reference table condensing the inputs from several guidelines 

on generic data requirements for fishery assessments was compiled (Table 7; Hoggarth et al., 2006; Cochrane 

and Garcia, 2009). The information reported by interview respondents was compared with the reference table, 

in order to consider the relative sophistication of the surveys reported in this review (described as either 

“basic”, “intermediate” or “advanced” data collection programmes). Note: the assignment depended on the 

declarations of the respondents, not on the capacity of the data collection surveys to achieve the objectives 

declared. 

The data collection survey was also characterized temporally, by describing data collections as short (< 5 

years), medium (5 < years < 15) or long-term data series (> 20 years). 

In terms of the context of the survey, during the interviews an attempt was made to distinguish between: 

• Data collection surveys conducted in the framework of national data collection: usually long-term 

monitoring surveys, managed by ministries and governmental departments and established to provide 

official fisheries statistics. 

• Academic research: conducted by students or researchers employed by universities or research 

institutes, supposedly following a scientific methodology. 

• Other projects: usually conducted by intergovernmental organizations and non-governmental 

organizations (NGOs) with a short-term objective and conducted by researchers and consultants. 

However, where some surveys could not objectively be labelled as either research or project, their data was 

aggregated. 

 

  

Source: MapChart (2020) modified by the authors. Conforms to UN World map, February 2021. 

Figure 4. Countries and context of the data collection surveys 
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Results showed that 10 out of 28 the data collection surveys reviewed were national data collection 

programmes. The longest survey was initiated in the 1980s and, at the time of the survey, eight were ongoing, 

one was discontinuous and one finished. Generally, the surveys share the basic objective of estimating the 

annual landing statistics and two are relevant for sharks and rays (Malaysia and Ecuador). The other 18 data 

collection surveys, of which 11 focused specifically on sharks and rays, were conducted in the context of 

academic research and projects. Of these, 12 were conducted by research institutes, intergovernmental 

organizations and NGOs as part of projects, some of which were pilot projects. These surveys were conducted 

for a short period, with mostly basic or intermediate objectives. At the time of writing only four are ongoing, 

specifically focused on sharks and rays, and started in the last five years, with advanced objectives. At this 

stage, the declared objectives therefore appear ambitious. The remaining six surveys investigated were 

conducted by universities and research institutes, two of which were dedicated to sharks and rays and are 

finished. The others are more extended in time, with intermediate objectives, and were mainly represented by 

research projects on biological parameters funded by European Union (Figures 4 and 5).  

 

 

 

 

 

Table 7. Reference table for the classification of the data collection surveys based on their declared objectives 

Objectives of data 
collection 

Examples of data collected and 
parameters estimated 

Classification of the 
data collection survey 

Capture production of the 

country; capacity of the 

fisheries; bycatch and discarded 

species by fleet; size 

composition of the catch; etc. 

• Total catches (landings and discards) 

by fleet by species per year 

• Total effort by fleet per year 

• Length/weight composition of 

landings by fleet by species per year.  

BASIC 

Knowledge of basic population 

dynamic; areas fished by each 

fleet; impact of different gears 

on bycatch species; etc. 

• Rate of bycatch and discard by gear 

• Life-history parameters (maturity 

and reproduction; growth rates; 

mortality rates) 

• Geographic distribution by fleet by 

species 

• Spawning and nursery areas 

• Behaviour and migration patterns 

• Stock biomass and recruitment. 

INTERMEDIATE 

Broader objectives: e.g. ensure 

the conservation and 

management of sharks and their 

long-term sustainable use 

(IPOA-Sharks); impacts of 

fisheries on stocks, species and 

ecosystems are within safe 

ecological limits (CBD, Aichi 

Target 6). 

• Fishery indicators 

• Definition of reference points 

• Management measures. 

ADVANCED 
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Definition of the objectives 

It is recognized as good practice for any project to define achievable objectives clearly, and relative to the 

investment, capacity and time available for its delivery. In the context of the IPOA-Sharks, many projects have 

been funded for relatively short time frames (e.g. 1‒3 years). In the course of this review, respondents regularly 

declared ambitious and open-ended objectives such as “conservation and management”, “bycatch estimation”, 

which was often not coupled with the description of a sampling programme that was scientifically or 

technically sufficient to deliver the desired objective (see the paragraph on the sampling design below for some 

of the examples noted). It is therefore advisable that “short” projects modulate their objectives to the available 

inputs and clarify exactly what is to be achieved. This may require a reduction in the complexity of the data 

collection or the ultimate aim of the study (e.g. in terms of the number of species, fleet, area of interest). In 

addition, studies should aim to follow the international guidance for the delivery of a statistically robust 

sampling design: this may produce maybe less, but perhaps more valuable, accurate and useable information.  

Life-history parameters: improving the basic knowledge 

Another consideration is the availability of accurate information on life-history parameters for shark and ray 

species, as they underpin all the stock assessment models that can be used to describe stock status and the re-

formulation of reference points (Clarke et al., 2015) (Table 6). Few respondents declared the estimation or 

improvement of biological parameters as an objective. This task is often conducted opportunistically or during 

intermittent scientific research, which may be due to the perceived or logistical difficulties in accomplishing 

this task when compared to other basic fisheries parameters like catch and effort estimates. 

In fact, population dynamics are considered an intermediate objective in many manuals on fisheries assessment 

and management, on a scale of priority objectives for fisheries stock assessment (Hoggarth et al., 2006; 

Cochrane and Garcia, 2009; see Table 7). The missing availability of accurate LHP is remarked upon in recent 

evaluations of shark and ray populations, which note the requirement for the upgrading of locally relevant 

biological parameters, even for species commonly caught as bycatch (Baje et al., 2018; Young and Carlson, 

2020). In addition, the importance of incorporating the uncertainty of the LHP when applying the assessment 

models has been noted (ICCAT, 2019a; Bowlby and Gibson, 2020).  

Delivery of species-specific life history traits can therefore really make a difference in the accurate evaluation 

of the status of shark populations, and it is advisable that priority be given to the investigation of LHP in any 

data collection survey. Obviously, lethal sampling is neither feasible nor desirable for vulnerable and rare 

species, for which non-lethal techniques are recommended when monitoring ageing and reproduction 

(Yopak et al., 2019; Rigby et al., 2019). Selecting one or a few species on which to concentrate the effort of 

defining some life history traits, in a limited area and among the main shark and ray commercial species, could 

be an achievable objective for shorter term projects. 

 
 

Figure 5. Distribution of data collections considered in this study, based on their time frame and objectives  
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Sampling protocol 

The basic statistical principle of fisheries data collection applies to data collection for shark and ray species. 

The monitoring of shark and ray landings requires careful planning, namely: 

I. WHAT: the sampling focus — clear definition of the aim, e.g. the total commercial catch of a species. 

II. HOW: the approach to collecting information e.g. by fishing trip, fish delivered on a particular day at 

a port, etc. In other words, the sampling frame, but also the units to be recorded (e.g. lengths, weights 

and methods of taking those measures) as well as the number of replications required within a sample 

(e.g. how many primary sampling units should be sampled and how large a sample should be within a 

primary unit).  

III. WHERE: where the data collection will take place along a geographical range of fisheries landing 

sites, or across the fleet. This also applies to where the data collector will be located when recording 

the information.  

IV. WHEN: the times of the day, week, month or year when the sampling will take place.  

V. HOW OFTEN: this is the sampling intensity, in other words, the number of data collection events 

through time. 

Finally, it is important that the sampling protocol is accurately and completely documented (ICES, 2008, 

IOTC, 2014; WCPFC 2016). 

The interviews conducted for this study did not refer to specific details of the sampling design. The description 

of the sample design frame by the respondent was considered informative, in order to highlight any potential 

difference between the survey schemes gathering information on shark species versus the data collection 

schemes for all the fisheries resources. The statistical evaluation of the sampling design, and the precision with 

which the investigated variables were estimated, are beyond the scope of this study; only brief notes are 

provided on the possibility of evaluating the accuracy of the data collected in the surveys investigated. These 

notes are based on guidance issued during workshops conducted by ICES on the accuracy and precision of 

survey programmes (ICES, 2008; 2010).  

Based on the surveys investigated, the national data collection schemes were the most complex, covering 

multiple fleets and gear types, often in all the main landing sites of the country. A vast majority were based on 

a form of “probability-based sampling” scheme (only two on census schemes), stratified, with defined primary 

sampling sites (vessel or the vessel trip) chosen randomly from each stratum. In theory, the landings estimated 

are therefore likely to be free from selection bias; more importantly, they can provide an unbiased estimation 

of the sampling’s precision (ICES, 2010). 

In general, data collection associated with research activities focused on smaller targets, in relative terms. For 

example, they concentrated on only one fleet segment or one port or marketplace, and the sampling design was 

always based on a “probability-based sample”. Therefore, the estimate of the target values is expected to be 

accurate. 

When evaluating projects – especially those with a specific remit to estimate the shark and rays caught by 

diverse and widely distributed small-scale fisheries – the protocols applied for sampling accentuate issues 

regarding both precision and accuracy. If the sampling protocol does not detail how participants were selected, 

or this is not understood by the data collector, there is a risk of precision and accuracy bias in the production 

of information and use of the results. In one case where a random sample is taken from the whole fleet, a 

representative estimation of the fleet catch under investigation can be provided, but the error margins will be 

great (high accuracy but low precision). In the alternative scenario, the sampling favours vessels that are known 

to catch sharks; in this case a more precise measurement can be taken, but its accuracy in regard to an 

estimation of the whole fleet’s catch will be low.  
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Examples of such issues when estimating shark landings were noted across the sample schemes from the 

interviews and are explained here: 

• It is well known that for small-scale fisheries there could be a practical difficulty in following the landings 

from the vessel to the market, bearing in mind the high number of small vessels, often landing at the same 

time in crowded sites, or across broad space and time. In such circumstances, the respondents declared that 

they could not evaluate the effort of the fleet because it was too difficult, and that they simply record the 

shark landings by species. If those sampled vessels are representative of the fleet under investigation, and 

we want to know the total number of sharks landed, this can only be estimated if we know how many 

vessels went out fishing that day or during the period of the survey. In some alternatives there is information 

on likely effort, through a register of the vessels having authorization to fish – but this is often not available, 

not feasible and often not a true reflection of effort. This issue is not specific to sharks, but generic and 

valid for any estimation of both landing and effort. 

• When the vessels are selected because they land sharks on the day of the observation, this means that the 

selection is not random but based on the convenience of collecting shark data, with the result that the vessels 

that do not land sharks are not counted. The eventual estimation of shark landed by the total fleet under 

investigation is therefore biased, with the high risk of overestimating the rate of shark species. 

• When the observation takes into account only the shark species landed and not the target species, the 

proportion of bycatch versus target species of the fleet under investigation cannot be evaluated and 

important question on the behaviour of the fisher cannot be answered (e.g. Why he is catching sharks?). 

B - Data collection in practice (in the field and post-field) 

Data collectors: how many are there and who they are? 

The field team for the delivery of sampling is the backbone of a fishery survey. In this review, interview 

responses to questions aimed at describing the knowledge background and training of data collectors. The 

responses revealed differences in expertise, for example in the ability to identify commercial species of sharks 

(Figure 6 and Figure 7). 

  

BASIC TIPS 
✓ Consult FAO and RFMOs guidelines on how to conduct fishery 

surveys. 

✓ Consult a statistician when designing a sampling protocol, to 
evaluate the risk of bias and possibly estimate the precision of the 
data collected. 

✓ The number of vessels and the level of activity, such as how 
many vessels are going out to sea, provides basic information for 
estimating both effort and landing. 

✓ Landings of sharks and landings of target species are both 
necessary to understanding the fishing strategies and estimating 
the rate of bycatch. 

✓ Vessels landing and not landing sharks are both necessary for the 
estimate of total landing by species. 
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Numerous data collectors and inspectors are required by National Fisheries Departments as they conduct 

observations across many landing sites and markets (Figure 6A). There is a recognized challenge in their 

education and training, which varies from basic school to a university degree. Many will not be biologists 

centred on fisheries. Although some will specialize in fisheries matters, others come from different sectors, or 

they’re working on data collection activities part-time (Figure 6B; Figure 6C). Data collectors of research and 

projects are usually fewer (often less than five persons) (Figure 6A), and their background is frequently more 

focussed on biology, ichthyology or fisheries. However, these staff – like government agency staff – often also 

rely on locally employed personnel, who may only have basic levels of education and/or experience in fisheries 

data collection (Figure 6B; Figure 6C). 

Training and trainers 

Training activities for staff in the ten national data collection frameworks reviewed was carried out  directly, 

on-the-job, and led by other staff. Training lasted more than one week (in three out of ten cases). Alternatively, 

training was conducted by a senior officer (one case) or by specialists in fish systematics and/or data collection 

(three cases). In some instances, the course lasted only a few days (two cases), but in the best cases data 

collectors continue to receive assistance after initial training (two cases). In the context of the research 

initiatives and projects reviewed, in 12 cases out of 18 the coordinator, or a senior member of staff, was 

responsible of the training. In 7 out of 18 cases data collectors gained some background experience in surveys, 

while in others they were trained in the field by other colleagues (4 out of 18) (Figure 7A). 

Species identification skills 

Survey respondents working in general fisheries data collection surveys, not specific to sharks (15 interviews), 

reported lower competence in the identification of shark species in comparison with their overall skills in 

identification of bony fishes (10 out of 15); in other cases, the experience was similar (5 out of 15). 

In dedicated shark projects (13 interviews), the competence in recording shark and ray species was higher in 

4 out of 13, similar in 8 out of 13 interviews, and lower in one case (Figure 7B). The main challenges declared 

in the identification of sharks are outlined below. 

  

WHEN THE EXPERIENCE 
OF THE DATA COLLECTOR  
MAKES THE DIFFERENCE 

SIMILAR SPECIES 

The identification of skates and rays is more difficult, by virtue of the 
similarities of the species, coupled with the more limited experience 
of data collectors. The heterogeneous group of dogfishes, similar 
requiem sharks, and guitarfishes all also require long experience. 

RARE SPECIES 

When sharks and rays are rare or alloctone, the data collectors do not 
have enough identification experience; good identification guides and 
established collaboration with shark specialists are therefore 
essential. 

IN THE CONTAINER  

When mixed, skates on the ventral side and small demersal sharks 
cannot be distinguished at a glance. Recommendations should be 
established and implemented to facilitate their identification, e.g. 
prohibiting beheading and skinning of sharks and rays onboard and 
before landing (GFCM. 2018b). 
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NUMBER OF DATA COLLECTORS IN DIFFERENT CONTEXTS 

 

 

EDUCATION 

EXPERTISE 

Figure 6. Data collectors: number, education, expertise 

  

(N): interviews 

A 

B 

C 

National data collection Research & Projects 
200   150   100   50   0 
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TRAINING TRAINERS 

 

SPECIES IDENTIFICATION SKILLS 

Flow diagram showing the competence of the data collectors in the identification of sharks and rays 

in comparison to other fishes, in surveys “not specific” or “specific” for sharks and rays, as declared 

in the interviews (Scale of competence: Basic – Intermediate – Advanced – Proficient). 

 

Surveys NOT SPECIFIC for sharks and rays 
(N:15) 

Surveys SPECIFIC for sharks and rays 
(N:13) 

ID All species ID sharks and rays ID All species ID sharks and rays 

  

Figure 7. Training, trainers and capacity in species identification 

A 

B 

Proficient Proficient 

Advanced 
Advanced 

Intermediate 

Intermediate 
Basic 

Proficient 

Proficient 

Advanced 

Advanced 

Intermediate 

Intermediate 

Basic 

Basic 
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Table 8. Location of the data collectors in the field 

Interviews 
(%) 

Type of 
monitoring 

Interviews 
(N) 

Location Brief description 
Data collector 
sees the fish? 

Shark-related matters 
recorded during the interviews 

46 Landing 
 

8 Landing site 
It can be on the pier, on a crowded beach; 

usually the time of observation is strict 
YES 

Taking photos of specific characters can help when 

asking for assistance in the identification or for 

verification. 

3 
Near the 

vessels while 

landing 

Time is strict as the boxes are transferred 

quickly from the vessel to the market or other 

locations 

YES 
Mixed skates and small demersal sharks in the same box 

can be difficult to record at a glance. 

2 
Variable 

depending 

on the fisher 

Here the data collector meets the fisher or talks 

with him on the phone and cannot see the fish 
NO 

Data collector is not specialist in sharks and rays: he 

could not have a critical view on the reliability of the 

species declared. 

21 Market 6 
Whole 

market after 

landing 

Usually, the landings recorded cannot be 

divided by boat, and the vessels’ activity 

cannot be recorded 

YES 
ID issues if shark and rays have been already processed 

(e.g. skinned, headed and gutted, finned).  

18 
Landing 

(and 
discard) 

5 
Landing site 

and onboard 

Sometimes the data collectors make 

observations onboard, building a good 

relationship with the fishers and having time to 

observe, record the discard, take biological 

data, etc. 

YES  

7 
Self-

sampling 
2 

Fishers 

compile a 

logbook 

The correct identification depends on the 

training and the identification tools provided to 

the fishers 

NO 

The identification guide used by the fisher presented a 

mistake, whereby the photo and name of the species did 

not match. The coordinators of these activities should be 

sceptical with regard to the Identification Guides and 

double-check them. 

4 
Fishers' 

knowledge 
1 

Appointment 

with the 

fisher 

The data collector relies on the fisher’s 

knowledge and on his historical memory 
NO 

This method might be more feasible for certain species that 

the fisher can remember and sceptical better (e.g. thresher 

and hammerhead sharks, mobulids, angel sharks).  

1 Video 

Depends on the position of the fish when 

caught or discarded, if it is well visible, and on 

the experience of the observer 

YES 

(in part) 
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data sheet

app

audio

database

notes

15

2

3

1

1

Where are the data collectors when recording? 

The procedure, both in the field and after, including the tools for recording and transferring the information, 

was a central part of this review. Depending on the type of survey, the location of the data collector can vary, 

and this influences the capacity to collect accurate species-specific information. A brief summary of the 

different locations of the surveys is reported in Table 8, and some issues related to shark and rays recorded 

during the interviews are annotated.  

Recording, inputting and data repository 

Respondents reported that most data collected was still recorded on traditional paper data sheets, followed by 

audio recording and mobile applications (apps). After recording the information in the field, data are inputted 

in the main repository, very often an Excel sheet. The differing information flows of data recorded in the 

interviews are shown in Figure 8. 

 

 

 

 

 

 

 

DATA IMPUTING N % 

from data sheet to Excel 15 54 

from data sheet to database 5 18 

from audio to datasheet to Excel 3 11 

from app to database 2 7 

from data sheet to app 1 4 

from app to Excel 1 4 

from personal notes to database 1 4 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Recording, inputting and data repository 
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Data quality check 

In almost half of the surveys (13 interviews), the data collector is responsible for inputting and data checking, 

with a further review by other staff at a later stage who are linked to analysis of the information. In 

12 interviews the data collector declared transmitting data to other staff who input, control the information and 

in case of any doubt contact the data collectors for more details. In three interviews, the data checking was 

automatically conducted by the system, which highlights out-of-range values. Apart from the surveys 

conducted specifically for sharks and rays (13 interviews), the other surveys (15) did not include any critical 

review of the shark and ray species (Figure 9). 

 

 

Consulting with shark 
specialists can prevent 
and reduce species 
identification issues 

Figure 9. Data checking 

  

Respondents described three apps: two were customized and linked to 
dedicated databases, the other was a generic free app for data collection (Get 
ODK Inc., 2020). 

The TAILS app (SPC, 2019) has been developed by the SPC 
Commission for its Members and it is used by fisheries officers working on the 
Pacific Islands for recording activity and landing data from small-scale 
fisheries. The app is integrated to a database managing the information, 
received in real time. The app is extremely user-friendly thanks to the active 
participation of the users in its development and it is freely available on Android 
devices. Sharks are not recorded frequently in the Pacific Islands, therefore 
the fisheries officers are not familiar with their identification, but they can ask 
for assistance in case of doubts. 

The other custom app has been developed in Mozambique by the 
Universidade Lúrio (Nampula, Mozambique), and it is used by the Fisheries 
Ministerial personnel working in collaboration with the Wildlife Conservation 
Society (WCS). This tool is a custom version of the free app for Android “ODK 
Collect” (Get ODK Inc., 2020) not publicly published (Naseeba et al., 2019). 

MOBILE APPLICATIONS 
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Data sheets and data fields 

The data fields in the 35 data sheets (or fields in the apps) were summarized in a table in order to report the 

more commonly used data entries (Table 9). In addition, the variables proposed by three RFBs were selected 

for reference:  

1. Data sheets proposed by IATTC for monitoring landings from small-scale fisheries in Central 

American countries, because of their relevance for monitoring sharks.  

2. Template and advice of GFCM, which was selected for the nature of the fisheries for which they were 

developed – mainly artisanal, multispecies and multigear fisheries. 

3. The draft regional logbook and data collection advice proposed by the WECAFC Commission, a 

recently developed resource for data collection. 

 

Datasheets proposed as regional standards always recognize the need for, and allow for, flexibility at local at 

country levels. 

With regard to the layouts and organization of the information, the data sheets collected were mostly organized 

in two different ways: 

1) Only one generic data sheet, including information on vessel description, its daily activity (sometimes 

includes questions on activity per month / yer) and a description of the landing event. 

 

2) Two or three data sheets or forms in which the information relates to a detailed description of the vessel, its 

monthly and yearly activity. Different gears are separated from information related to the events of landings, 

including fishing trip description, gear used, species landed, etc.  

 

The separation of the data collections (and data sheets) depends on the survey scheme in place, with 

information from differing datasheets relinked in the final database. Having the data collection for the vessel 

activity separated by the data collection of the landings is advisable, and has several advantages:  

1. more flexibility and, eventually, a higher number of observations, so as to estimate the monthly 

number of active/inactive vessels; 

2. periodic revision of the vessel register information when available, or the possibility to develop a 

vessel register for the landing site visited; 

3. the landing datasheet results in a quicker format to be filled, because the landing information is already 

linked to the details of the vessel observed (e.g. identity, gears). 

 

In the case of the interviews conducted in this review, and considering only the relevant landing monitoring 

surveys, 8 out of 18 data collection protocols (44 percent) use different datasheets to separate fishing activity 

from species landings information, only two of which were surveys specific to sharks. 

 

Vessel description + Activity + Fishing trip + gear description + landings + etc. 

Activity or operational status (vessels actually out at sea; gear in use; etc.) 

Landing events (Fishing trip; gear descriptions;  landings; etc.). 

Vessel register (Vessel description) 
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Table 9. List of the data fields collected from the data sheets of the surveys considered in this study, distinguishing between surveys planned specifically for sharks or not 

(N = number of surveys). On the right are the reference of the variables suggested by IATTC, GFCM and WECAFC. 

  

Data type Variables on DATA SHEETS

All

data sheets

( N 35)

SPECIFIC

for sharks

( N 14)

NOT SPECIFIC

for sharks

(N 21)

IA
T

T
C

 (
2
0
1
5
)

D
a
ta

s
h

e
e
t 

te
m

p
la

te

G
F

C
M

 (
2
0
1
8
)

D
a
ta

s
h

e
e
t 

te
m

p
la

te

W
E

C
A

F
C

 (
2
0
1
8
)

lo
g

b
o

o
k
 a

n
d

 D
C

F
 

(d
ra
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)

Date data collection 33 13 20 x x

Time data collection 9 5 4

Start observation time 2 0 2

End observation time 2 0 2

Date inputting in the archive 1 0 1

Data collector in the field 23 9 14 x x

Details person inputting in the archive 4 2 2

Other staff in the field 1 1 0

Devise identifier (smartphone/tablet) 1 0 1

Vessel registration number 24 9 15 x

Vessel name 17 8 9 x x x

Owner name / captain name 15 8 7 x

Fishing licence / permit number / ID number 1 1 0 x x

Image 1 0 1 x

Flag 0 0 0 x x

Year of costruction 0 0 0 x

International radio call sign (IRCS) 0 0 0 x

Vessel type/category 11 6 5 x

Vessel lenght (LOA) 7 0 7 x x x

kW/HP (engine power) 5 2 3 x x

Method of propulsion of the vessel 4 2 2

Gross tonnage (GT) 2 1 1 x

Vessel power ID 1 0 1

Fleet segment 1 0 1 x

Satellite chip (Y/N) 1 1 0

Number of crew 11 6 5 x x

Crew gender (number F - M) 2 2 0

Crew names 1 0 1

Information on crew 1 1 0

Skipper's age 1 0 1

Skipper's gender 1 0 1

Date & time of the survey

Data collectors & other staff

Vessel description IDENTITY

CHARACTERISTICS

CREW
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Data type Variables on DATA SHEETS

All

data sheets

( N 35)

SPECIFIC

for sharks

( N 14)

NOT SPECIFIC

for sharks

(N 21)
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Port / landing site 30 13 17 x

N boats out at sea (actually engaged in fishing) 4 0 4

N boats that already landed 3 0 3

Fill in form when there is effort but not catch 1 0 1

Days at sea (and gear) in the last week 1 0 1

Nil fishing during the month 0 0 0 x

Number of fishing trip during month and year 0 0 0 x

Generic duration of fishing trip 0 0 0 x

In what season do you have the

most fishing effort 0 0 0 x

Fishing period (for each gear) 0 0 0 x

Gear category 17 6 11

Primary gear 7 3 4 x x

Secondary gear 6 2 4 x

Fisheries (metier) 4 1 3

Gear (in use today) 3 1 2 x

Gear purchased/cost? 1 0 1

Frequency 0 0 0 x

TIME Time arrival 14 6 8 x

Time departure 13 6 7 x

Set/haul duration (h) 12 6 6

Date arrival 11 3 8 x x

Date departure 9 2 7 x x

Days at sea 8 3 5

Soaking time (gear actively in the water) 8 2 6 x x

Date of the trip 4 1 3

Navigation time 4 1 3

Hours gear fished 4 2 2 x

Travel time to fishing zone 2 2 0

Fishing days 2 1 1 x

Time spent in the fishing zone (s) 0 0 0 x

Time spent fishing in the fishing zone (s) 0 0 0 x

Operational status FLEET

VESSEL

GEAR

Fishing

trip and operation 

description
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Data type Variables on DATA SHEETS

All

data sheets

( N 35)

SPECIFIC

for sharks

( N 14)

NOT SPECIFIC

for sharks

(N 21)
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AREA Fishing area /zone 14 5 9 x x

General statistical area 6 1 5

Coordinate - start 6 3 3

Coordinate - end 6 3 3

Depth of the gear / mean range 6 4 2 x x

Haul location (GPS coordinates) 5 2 3

Port of arrival 4 0 4 x

Port of departure 2 0 2 x

Distance of fishing site from shore 2 2 0 x

Depth - start 2 1 1

Depth - end 2 1 1

Route 1 0 1

Primary fishing zone

(coastal, deep, open ocean, seaount, etc.) 1 0 1

# quadrants 0 0 0 x

OPERATIONS N sets/hauls for trip 11 3 8

Target species 7 5 2 x

Number of operations 4 3 1Nature of the trip

(Commercial/Subsistence) 1 0 1

Special considerations (normal day;

day off did't collect; bad weather, etc.) 1 0 1

Q: Fishing on FAD? 1 0 1 x

COSTS Bait used 6 5 1

Fuel used 2 0 2 x

Ice purchased/ cost 2 0 2

Bait purchased/cost? 1 0 1

Fishing trip & 

operation 

description
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Data type Variables on DATA SHEETS

All

data sheets

( N 35)

SPECIFIC

for sharks

( N 14)

NOT SPECIFIC

for sharks

(N 21)
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LONGLINES N of hooks (total) 17 10 7 x

Hook size 8 6 2 x

N of longline units/baskets operated 7 3 4 x x

Total lenght of line 5 4 1 x

N of hooks/longline 3 2 1 x x

Hook type (J or C) 0 0 0 x

More dtailed description of the longline 0 0 0 x x

NETS Total lenght of nets 13 7 6 x x x

Mesh size of nets

(for trammel nets internal/external) 9 7 2 x x x

Depth of nets 6 6 0 x x

Width of net 1 0 1 x x

Surface area of nets 1 0 1

Number of nets operated 1 1 0 x x x

TRAPS / POTS N pots/traps 4 1 3 x

Trap size 0 0 0 x

Gear description
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Data type Variables on DATA SHEETS

All

data sheets

( N 35)

SPECIFIC

for sharks

( N 14)

NOT SPECIFIC

for sharks

(N 21)
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Common or scientific name (field free) 27 12 15 xCommon or scientific name

(precompiled) 5 1 4 x

Kg (landed) 28 9 19 x x

Total catch weight (kg) 6 1 5 x

Total sample weight (kg) 4 1 3

Average weight (for fish above one kilo) 1 0 1

Total catch weight (kg) of sharks and rays 0 0 0 x

Nominal catch weight 0 0 0 x

Conversion factor 0 0 0 x

Number (N) landed) 15 9 6 x x

Nunmber per kilo (N/Kg) 2 0 2

TYPE Bycatch (Y/N) 1 0 1

N of boxes /other containers 3 0 3

Type of container 1 0 1

Q: Catch compared to normal

(less, as usual, greater) 1 0 1

Discard Species 5 2 3

Discard (Y/N) 3 1 2

Number by species 3 1 2 x

Total discard weight 3 0 3 x

Sampled weight 1 0 1

Condition and fate 1 1 0 x

Landing SPECIES

WEIGHT

NUMBER

OTHERS
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Data type Variables on DATA SHEETS

All

data sheets

( N 35)

SPECIFIC

for sharks

( N 14)

NOT SPECIFIC

for sharks

(N 21)
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LENGHT TL 16 9 7 x x x

DW (skates and rays) 10 6 4 x

DL (skates and rays) 9 6 3 x

Fork lenght 5 5 0

Precaudal lenght 5 5 0 x

Interdorsal lenght /trunk lenght 2 1 1 x

Individuall weight 16 9 7 x x x

Ungutted weight 5 1 4 x

Weight type (visual; fisher; measured) 1 0 1

Head off 0 0 0 x

Sex 16 10 6 x x x

Maturity stage 8 2 6 x x

Gonad weight 4 1 3

Clasper lenght (male) 2 1 1 x

Liver weight 2 1 1

Nidamental gland width (Females - oviparous) 1 0 1

Number of offsprings 0 0 0 x

Mating marks in females 0 0 0 x

DIET Stomach weight 1 0 1

Targeting sharks? 5 5 0

Number  of fins or fin sets 4 4 0

Weight of fins or fin sets 3 3 0

Have you seen sharks, when? 2 2 0

Can you identify the shark/ray species ? 2 2 0

Were any captured sharks/rays released? 2 2 0

Targeting other species than skarks&rays? 1 1 0

Have you caught any sharks or rays? 1 1 0

N shark caught 1 0 1

N trunks landed 1 1 0

Did sharks eat any of your fish? 1 0 1

Size

WEIGHT

Biological data REPRODUCTION

QUESTIONS ON 

SHARKS & RAYS
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Data type Variables on DATA SHEETS

All

data sheets

( N 35)

SPECIFIC

for sharks

( N 14)

NOT SPECIFIC

for sharks

(N 21)
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Post landing Price/Kg 11 5 6 x

Post harvest destination (selling, 

self-consumption, fish processing) 5 4 1

Post harvest destination by different products

(fins, meal, oil) with price/unit 3 3 0

Total price 2 2 0

Landing portion consumed 2 2 0

Local market name 1 1 0

Retailer name 1 1 0

How many boats for the retailer 1 1 0

Lot number 1 0 1

percent of the species/lot 1 0 1

Environmental condition Wheather (cloud cover, rain, wind) 3 2 1

Time of the day fishing took place

(dawn, morning, afternoon, evening, night) 3 2 1

Sea state 2 0 2

Habitat

(reef, sand, mud, mangrove, esuary, others) 2 2 0

Wind direction 1 0 1

Sea temperature 1 0 1

Moon (full/new) 1 1 0

Photo

Photo identification

(individual or generic / occasional) 5 5 0

Individual associated to data collected (ID) 3 3 0
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C – Additional details 

Linkages to national, regional and international data requirements and indicators 

Further questions were added to understand whether data collection schemes were planned in the context of a 

national statistics office, and/or the requirements of RFBs and international initiatives. Such linkages are in 

theory almost always possible when national data collection programmes are considered, but less so with 

short‑term projects and research. 

Overall, the interviews showed a low level of linkage between projects/research and international frameworks 

(e.g. UN SDGs; CBD goals and targets; other multilateral agreements); the data collected were therefore rarely 

transferred directly or considered for such reporting. Data collectors working in the field were generally not 

aware of the linkage(s) of their data to higher levels and international goals, and the knowledge was relatively 

low for the respondents who worked as supervisors. 

• NATIONAL. When asking whether data collection frameworks are relevant or used to estimate national 

statistics by national statistics offices, only 5 out of 18 (5.5 percent) of the surveys investigated had 

established linkages with national statistics offices and thus contributing to official national statistics 

(Figure 10). In this overview, the ten national data collection surveys that were set up to support fishery 

agencies and national statistics offices were not included in the query as they are a recognized source of the 

national statistics. 

• REGIONAL. When asking whether data collection frameworks provided information relevant to RFBs, all 

respondents from the national data collection programmes (9 interviews) declared that they were directly 

linked apart from one, who did not know. For smaller-scale data collections (18 research and projects), the 

respondents replied that they were linked to RFB requirements in 5 interviews and not linked in 

11 interviews, while 2 respondents did not know of any linkages (Figure 11). 

• INTERNATIONAL TARGETS. When asking whether data collection frameworks provided information 

relevant to estimate progress against goals and targets of international agreements and conventions, one 

respondent replied that the information is used to compile the FAO Questionnaire on the CCRF and not yet 

any international indicators. Two respondents declared that data is not used yet for estimating such 

indicators; in 11 interviews (39 percent) the surveys were seen as not relevant for such objectives and 14 

(50 percent) respondents did not know (Figure 12). 

 
Figure 10. Linkage with national statistics 

 
Figure 11. Linkage with Regional Fisheries Bodies’ requirements 

 
Figure 12. Relevance to estimate international indicators  
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Disseminating the information 

As expected, national data collection surveys disseminate the results every year, providing national fisheries 

agencies and national statistical offices with their fisheries statistics. This information is also distributed via 

other relevant institutions and processes, e.g. international organizations including FAO and scientific 

publications. In the context of short-term research and projects, the main outputs are grey literature reports and 

scientific papers, followed by university dissertations (Figure 13). 

Many respondents perceived a low level of cooperation overall in terms of the dissemination of collected fishery 

information. In the case of research institute and national data collection frameworks, respondents recognized 

the limited dissemination of common outputs, especially common reporting, due to the difficulty in setting up 

cooperation agreements, as well as issues related to differing data metrics (i.e. no common data policy in place). 

Moreover, data collectors in the field are not always/rarely involved in the dissemination of information or 

related publications. This could be due to their basic background knowledge or because the data are managed 

entirely by the other staff. 

 

 

 

 

Figure 13. Dissemination of the data collected and involvement of data collectors 



49 

 

SECTION 5 – EXAMPLES OF GOOD PRACTICE OBSERVED 

Summary of the practices recorded 

Better practices noted in interviews and/or coming directly from the personal comments of those interviewed are described in the following tables, which separate 

the practices across the different phases of data collection process. The interviews focused on the strengths and challenges of shark and ray surveys, with most 

observations related to monitoring surveys at the point of landing. (Table10 A–C). 

Table 10 A‒C. Summary of the practices recorded during the data collection metrics review 

A - OBJECTIVE AND SAMPLING DESIGN (PRE-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

OBJECTIVE AND 
SCOPE 
FOR SURVEY 
ESTABLISHMENT 

• Completion of exploratory 

interviews with fishers to 

investigate the current local 

and historical knowledge, as 

well as relevant issues on 

sharks and rays prior to 

finalizing the scope and 

objectives of the survey. 

• Helpful in planning 

surveys (e.g. based on 

logbooks, identify the 

more collaborative 

fishers). 

• Open-ended objectives 

such as “conservation and 

management”, “bycatch 

estimation”, often not 

coupled with the 

description of a sampling 

programme scientifically 

or technically sufficient 

for the delivery of the 

desired objective. 

• It is advisable that 

“short” or area-limited 

projects modulate their 

objectives to the 

available inputs and 

clarify exactly what is to 

be achieved. 

 • Running pilot surveys with the 

assistance of shark specialists 

to refine the methodology and 

enhance the skills of the data 

collectors, e.g. in the 

identification of shark species. 

• It is advisable to include 

or focus on key shark 

species if defined by 

RFMOs and RFABs in 

the relevant area of the 

survey. 

• Data collected in the first 

exploratory period are not 

analysed to define the 

achievable objectives and 

refine the sampling 

protocol.  

 

PROTOCOL WHEN 
SAMPLING 

• Before surveying landings, 

noting counts of the vessels 

that are both fishing and not 

out at sea the day of sampling 

should be part of the data 

collection. 

• The number of vessels 

and the level of activity 

(e.g. how many vessels 

are going out to sea), are 

basic bits of information 

for estimating both effort 

and landing (p. 30). 

• The fleet catch does not 

consider the varying 

active/inactive proportion 

of vessels and therefore 

biases fleet capture 

production estimates.  

• Information on fleet size 

and effort comes from 

traditional records 

(e.g. vessel registers): 

scaling up effort and 

catch to fleet levels is 

therefore of questionable 

accuracy. 
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A - OBJECTIVE AND SAMPLING DESIGN (PRE-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

PROTOCOL WHEN 
SAMPLING 
(continues) 

• Catches of fishing vessels 

sampled without consideration 

of their catch of sharks. 

• Include a broad range of 

vessels; so that sampling 

covers the range of shark 

catches – those that have 

caught sharks and those 

that have not – so that an 

understanding of what is 

caught and “no catch” is 

considered. 

• Only vessels having 

caught sharks are 

sampled.  

• Source of bias in the 

estimation of the catch 

and bycatch rate when 

data is scaled to the 

fleet. 

   • Days/trips of “no catch” 

in the activity are not 

evaluated 

• Source of bias in the 

estimation of the bycatch 

rate. 

 • Biological data sheets — 

length measurement entry 

ensured data collected follows 

international standards; more 

than one measure is recorded 

with the relevant conversion 

factors and descriptions, in 

graphic or text, of how the 

measure was taken are noted. 

• See Section 3 -“Minimum 

standard size 

measurements for sharks, 

rays and chimaeras” (page 

18). 

• Biological data: length 

measurements are defined 

in different ways in some 

data collection manuals 

evaluated (e.g. Disc 

length for rays and skates 

was measured in various 

ways). 

 

 • Biological data sheets — sex 

graphics, as well as brief 

maturity stages descriptions 

are present. Maturity stage 

measures are set up to follow 

international standards. 

• Examples: ICES Maturity 

Stage Scale for 

Elasmobranchs (ICES, 

2013); “Characteristics 

indicating sexual maturity 

of Chondrichthyes” 

proposed by IATTC on 

the data sheets for each 

gear (IATTC, 2011). 

• Biological data (lengths, 

sex, maturity) are 

collected only 

occasionally. 

• An opportunistic 

sampling can be the only 

option for the rare 

species, but for the more 

common species a 

periodic sampling 

protocol is advisable to 

be able to describe the 

reproductive cycle. 
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B - DATA COLLECTION IN PRACTICE (IN THE FIELD AND POST-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

DATA COLLECTORS: 
WHO ARE THEY AND 
HOW MANY ARE 
NEEDED? 

• The number of data collectors 

is planned based on the 

landing sites and they are 

distributed and able to reach 

the landing sites in a relatively 

short time, at reasonable costs.  

• The cost of the personnel 

and their travel to the 

landing sites are the main 

constraints of the routine 

data collection surveys. 

• The data collectors are 

also the officers 

responsible to verify the 

fishery licences. 

• The data collection 

should be independent 

from fisheries 

compliance controls as 

the separation of duties 

helps to achieve a more 

open sharing of 

information and reduces 

the suspicions or 

concerns of fishers. 

TRAINERS AND 
TRAINING 

• After the first training, the 

trainee continues to assist the 

data collectors and 

periodically go with them in 

the field to update and verify 

their skills in data collection.  

• Control done from the 

same persons who did the 

training can improve the 

identification skills of the 

data collectors (e.g. 

recalling the 

characteristics useful in 

distinguishing similar 

species strengthens 

memory about their 

differences). 

• The training is not 

standardized, and the 

new personnel receive 

different advice; one 

from the trainer and 

another from the other 

data collectors who may 

have been trained 

differently. 

• As mitigation solution, it 

is advisable to share the 

same identification 

guide, datasheet and a 

descriptive document of 

the sampling protocol.  

 • Data collectors participating in 

scientific surveys conducted in 

the same area (e.g. trawl 

surveys) might be facilitated, 

for example, in identification 

of the great variety of species, 

including rare sharks and rays. 

• Training in species 

identification for potential 

staff occurs before students 

graduate. 

• There are few empirical 

assessments on the 

increase of the accuracy 

in species identification 

with experience. This 

seems not always true 

(Tillet et al., 2012). 

• Not responding to 

potentially high 

variability in the 

accuracy of the species 

identification due to the 

experience of the data 

collector. 

• The recorders can have 

differing abilities and 

interest in species 

identification. One of the 

interviewees commented 

that shark and rays are 

well identified on 

average by two out of 

five data collectors. 
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B - DATA COLLECTION IN PRACTICE (IN THE FIELD AND POST-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

SPECIES 
IDENTIFICATION SKILLS 
AND ISSUES 

• Select a set of priority species 

– shark species commonly 

landed – to ensure data 

collectors are facilitated in 

their training for species 

identification on this common 

or priority subset. 

• The inputting of groups 

with many species that 

have morphologically 

similar characteristics 

(e.g. skates, small 

demersal sharks, 

Carcharhinidae species) 

require greater taxonomic 

experience. Example in 

Iran (Islamic Republic 

of), where currently three 

species are priority for 

data collection. 

  

 • Surveyors have direct links to 

experts linked to the NPOA-

Sharks for the identification of 

rare species. Knowledge is 

available and shared on 

species identification and 

verification. 

• This happens in Ecuador 

where the NPOA-Shark 

has documented the 

contact details of a 

dedicated team of shark 

specialists. This is a 

common practice in 

several surveys, using 

both private mobile phone 

messaging groups and 

other mechanisms to link 

collectors and experts. 

• Species identification is 

not improved or offered 

verification after 

training, as collectors 

and experts are not well 

linked up for 

communication. 

 

 • Where possible, trained 

collectors and experts should 

be regularly linked with 

fishers that are tasked with 

self-certification, or 

mechanisms put in place to 

help verify self-certification of 

sharks and ray catches.  

• ID materials should be 

field tested alongside 

fishers and regular follow-

up training with feedback 

on findings is necessary. 

• ID material produced to 

train fishers in self-

declaration of bycatch 

and discard of sharks and 

rays species is not 

properly reviewed by 

experts. 

• In cases of self-

sampling, the training 

tools distributed to 

fishers are of paramount 

importance for the 

species identification.  
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B - DATA COLLECTION IN PRACTICE (IN THE FIELD AND POST-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

SPECIES 
IDENTIFICATION SKILLS 
AND ISSUES (continues) 

• Data collectors that are more 

interested and experience with 

one group of species are 

encouraged to assist the others 

with species identification. 

• Every data collector has 

experience of or a 

preferred group of species 

(e.g. bony fishes, sharks, 

crustaceans, cephalopods) 

• There are often species 

groups that are largely 

absent from records, due 

to the difficulty of 

identification. This can 

be because of similarity 

of inherent features or 

difficulty of ID due to 

the condition in which 

they are usually found 

when recordings are 

made. 

 

 • Consider when along the 

fishery value chain data is best 

collected as the ability to ID 

species can differ due to their 

state in post-harvest 

processing. 

• In the GFCM area, 

beheading and skinning of 

specimens onboard and 

before landing is 

prohibited and this 

facilitates species 

identification 

(GFCM, 2018b).  

• Difficulty in ID for 

certain species results in 

low number of records 

compared to their 

presence. In market 

surveys, re-orientating 

each specimen for 

identification is difficult 

for hygiene, or time 

allocation reasons.  

• There are noted 

identification issues for 

already processed shark 

(e.g. skinned, headed and 

gutted, finned). The 

identification of skates is 

mostly based on the 

dorsal pattern, but the 

skates can be gutted 

onboard for sanitary 

regulations and placed 

ventral side up in boxes 

or when for sale in 

markets. In certain cases, 

wings can be detached. 
 • Standard photographs 

(mandatory or optional) to key 

characteristics for 

identification are explained in 

the manual of data collection 

• This was the case for 

World Conservation 

Society data collection 

facilitation in Indonesia, 

where “shark and ray 

identification 

photographs” were 

supplied.  
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B - DATA COLLECTION IN PRACTICE (IN THE FIELD AND POST-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

DATA SHEETS AND 
DATA FIELDS 

• Data collection sheet for the 

vessel activity (days out at sea) 

is separated by the data 

collection sheet of the landings 

events (trip, area, species). 

• This protocol allows a 

higher number of 

observations to estimate 

the monthly number of 

active/not active vessels 

and a landing datasheet 

that can be filled out more 

quickly (see p. 38 for 

further details). 

• One generic data sheet 

includes information on 

vessel description, its 

daily activity (sometimes 

includes questions on 

month/year activity), the 

description of the 

landing event. 

• This type of datasheet is 

not designed to be filled 

in quickly in the field 

and requires many 

questions of the fisher. 

 • Discard is investigated 

systematically with dedicated 

questions in the interviews at 

the landing site and/or through 

periodic observation on board. 

• This practice was 

observed in three out of 

28 interviews. To avoid 

going out at sea, discard 

observations can be 

partially accomplished 

asking the collaborative 

fishers to keep the discard 

portion on board for 

conducting the 

observation at the pier. 

This cannot include 

vulnerable species 

requiring live release. 

• Discard information 

come from interviews to 

the fishers not supported 

by verification. 

•  Respondents of the 

surveys conducted in 

Indonesia, Madagascar, 

Senegal and Tanzania 

declared that all fishes 

are landed.  

 • Evaluation of the fishing time 

and fishing areas from VMS 

and AIS data. 

• This practice has been 

declared in only 2 of 28 

interviews. 

• Landing observations are 

not associated with 

fisheries areas.  

• Captures may be a result 

of catches distant to the 

fishing area of interest. 
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B - DATA COLLECTION IN PRACTICE (IN THE FIELD AND POST-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

DATA SHEETS AND 
DATA FIELDS (continues) 

• If no VMS and AIS data is 

linked to catch record, a 

description of the fished area 

is confirmed through an 

interview with the fisher, with 

reference to a local system 

describing the areas (e.g. a 

simple small map image on the 

datasheet, often with fishing 

locations blocked and 

labelled). 

• When a fishing position is 

not obtained through 

automatic systems a local 

map describing the fishing 

areas is usually set up to 

identify critical areas. The 

spatial analysis associated 

with the landings allows 

the comprehension of the 

fisheries patterns related 

to season, migration and 

aggregation by growth 

and maturity stages, sex 

segregation.  

  

WHERE ARE THE DATA 
COLLECTORS WHEN 
RECORDING? 

• Data collectors are located 

near the vessels during the 

landing of the boxes and/or 

fishes.  

• Even if time is extremely 

strict the direct 

observation of the fishes 

enhance the identification. 

• The surveyor rarely sees 

the fishes and trust 

fishers’ declaration of 

catches. 

• Data collectors that are 

not familiar with sharks 

and rays cannot critically 

review information 

declared by the fishers.  

• During the landing operations, 

data collectors ask the 

owner/captain some details 

about the trip (e.g. time, area, 

number of operations, species 

discarded). 

• The data collector should 

respect good manners 

(e.g. respect the hierarchy 

of the crew and preferably 

interview the 

owner/captain and not 

other fishers onboard; 

ensure data collectors 

have permission, and their 

questions do not disturb 

the landing operations). 
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B - DATA COLLECTION IN PRACTICE (IN THE FIELD AND POST-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

RECORDING, 
INPUTTING AND DATA 
REPOSITORY 

• Recording audio of the 

landings instead of writing on 

a sheet allows to record very 

quickly the species, measures 

(sizes) and units (boxes) 

counted. 

• This is possible when most 

of the landings are sorted in 

boxes. The quick recording 

requires a period of training 

to be able to identify the 

different species at a glance. 

• Data sheets are not 

standardized between 

different responsible 

organizations conducting 

the same data collection 

survey in different areas. 

 

 • A centralized system is in 

place and easily accessible to 

data collectors by a web 

application for the periodic 

transmission from data 

collectors monitoring landings 

or entries from market staff.  

 • The first species listed in 

the menus of the data 

recording system risks 

being inputted more 

frequently, due to the 

lack of engagement of 

survey staff. 

• Some species of skates 

and rays, rare or 

prohibited in the area, 

are entering into national 

statistics because of low 

accuracy in transcribing 

or inputting data.  
 • Use of dedicated app, 

integrated to a database 

managing the information, 

received in real-time. 

• The development of the 

database managing the 

fisheries data requires much 

more resource inputs 

(time/effort) than the 

development of the app. The 

app requires a good 

involvement of the data 

collectors providing 

feedback on its 

functionality. Examples are 

SPC region and 

Mozambique (p 37). 

• Data sheet information is 

written by hand by 

fishers and transcribed 

by the responsible staff, 

with potential errors in 

comprehension and 

transcription linked to 

comprehension in 

handwriting. 

 

 • A dedicated catch assessment 

database for small scale 

fisheries is in place. 

• Long-term maintenance of 

these tools needs to be 

considered in advance of the 

project supporting the 

development (e.g. in 

Lebanon, the data collection 

and record-keeping 

activities are discontinuous 

for lack of regular funds). 
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B - DATA COLLECTION IN PRACTICE (IN THE FIELD AND POST-FIELD) 

Step Preferred Comment / reference Less preferred Comment / reference 

RECORDING, 
INPUTTING AND DATA 
REPOSITORY 
(continues) 

• Data collectors and personnel 

at the Institute of national 

statistics are in contact in case 

of any issue in the consistency 

of data. 

• e.g. when statisticians 

conducting automatic 

quality control find some 

outliers they contact the 

data collectors who input 

the record to double-

check. 

• Quality control of 

statistics does not take 

into account the species 

details submitted for 

sharks and rays (and 

perhaps also for non-

shark species). 

• Shark specialists should 

be involved in the 

critical review of the 

species before data are 

sent to the relevant 

institute for national 

statistics and before the 

release of the national 

statistics report. 

• Date and name of the 

responsible person is recorded 

on each data sheet. 

   

DATA QUALITY CHECK • A double check of the 

information, from the database 

to the original datasheets, is 

conducted systematically after 

the first inputting procedure by 

two persons. 

• This step is sometimes 

skipped or delayed. 
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C – ADDITIONAL DETAILS

Step Preferred Comment / Reference Less Preferred Comment / Reference 

LINKAGES TO 
NATIONAL, REGIONAL 
AND INTERNATIONAL 
DATA REQUIREMENTS 

• The protocol of the data 

collection survey is designed to 

provide the main data required by 

the relevant national or regional 

scale management authorities 

RFMOs/RFABs.  

• An example in this regard is 

the Tail app. developed by 

the SPC (SPC, 2019). 

• Data collectors are not 

always informed and/or 

involved in the analysis of 

the information or see 

linkages between the data 

they collect and other 

records. 

• Working only to obtain the 

information can cause a 

reduction of responsibility 

and accuracy. 

 • A periodic country work plan on 

the fisheries data collection in 

place is made publicly available, 

summarizing which data are 

collected and how, with respect to 

the management measures and 

requirements in force. 

• Understanding who is doing 

what in data collection at the 

national level can facilitate 

providing information from 

short-term research and 

projects.  

• Data collectors are not fully 

aware of the processing and 

future use of the 

information they are 

collecting and do not see its 

dissemination as a product 

to inform management. 

 

DISSEMINATING THE 
INFORMATION 

• T-RFMOs provide summary 

reports on the status of the shark 

species frequently caught in 

association with fisheries 

targeting tuna species under their 

mandate. 

• Dissemination of 

information resulting from 

data collection on fisheries 

resources at regional level 

(e.g. conducted by RFBAs 

and RFMOs) coming from 

different data collection 

surveys in different countries 

requires a good coordination, 

collaboration as well as the 

authorization for the use of 

data collected by each 

country. 
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Conclusions 

In recent years, many collaborative initiatives at the national and regional level have established and 

implemented valuable data collection frameworks so that both targeted and bycatch species, including sharks 

and rays, can be evaluated more effectively. This review collates and summarizes a wide range of experiences 

in collecting shark and ray information, and several examples of good practice currently already implemented 

in the field. These examples have been shared so that they can inform and help the planning or refining of data 

collection surveys, and consequently improve fisheries statistics for sharks and rays.  

The challenges reported are many, but not surprisingly, the feasibility of delivering surveys requires the 

identification of groups and taxa of sharks and rays, including many species caught irregularly or that are of 

similar appearance. Country programmes and regional fisheries organizations continue to upgrade their 

guidelines and technical assistance for fulfilling data collection, often through the definition of a subset group 

of species based on ecological and fisheries features. This ongoing work helps to reduce the complexity of 

distinguishing between numerous species of elasmobranch for the purposes of training, data visualization, 

communication, and to give insights into the need for data collection. Across all processes, the involvement 

and linkages to shark specialists in the surveys was considerable advisable. These linkages were promoted 

across the different phases of the data collection processes – not only in training but also in planning, 

alongside surveys, and through post-collection data quality control – in order to offer advice and a critical 

revision of the information to be collected, or which was the result of monitoring. 

This review proposes a structure for the evaluation of collection programmes, one which should be considered 

for a self-critical revision of ongoing data collection surveys. It promotes the potential for changes to 

harmonize data fields for use across data collection surveys, thereby enhancing the cross-comparability of 

shark and ray assessments, an often highly migratory group. Working with fishery authorities and fishers, 

FAO will continue to share standard protocols and survey information in order to support the continual 

improvement of data collection processes. This includes work on the use of rapidly evolving digital 

technologies. It is hoped these efforts will result in the continued evolution of surveys and assessments of 

sharks and rays, avoiding discontinuity in monitoring these valuable species and feeding improvements into 

the management of international requirements for assessment and reporting. 
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APPENDIX I: INTERVIEW FORM 

Interviewer:   Date:  

Respondent (name, surname, institution,  role in the data col lection)  

 

 

A –  OBJECTIVES AND SAMPLING DESIGN (pre-field) 

Name of the Institution/Organization leading the data collection 

 

Which is the context for this activity? 
(National Data Collection / Academic Research Projects/ Other Projects) 

 

Time frame (ongoing from / finished from-to) 

 

Which are the main objectives of the data collection? (Basic / Intermediate / Advanced) 

 

Description of the fisheries object of the investigation (if specific, or for small scale the length segment): 

Main gear/Other gears 

Target species or assemblages  

Main bycatch species  

Area (Local, Country and FAO area)  

Seasonality (of the fisheries)  
 

Which is the Survey scheme and methodology? 

- Do you have a Fleet Register? Y/N - In your view it is reliable? Y/N 
- Sample unit: (e.g. vessel) : 
- Census (Y/N) : 
- Sample survey (Y/N): 

If yes - Sampling methodologies: Nonprobability / Probability (simple/stratified/proportional) 

- Frequency: ad hoc / routinely  
- Do Sample unit selected change every year? Y/N 
- Have you done a pilot frame-survey/complete census of the fleet done to establish the samples? Y / 

N How long? 
Other details: 

 

Are data consistent with other national data collection systems? 

- Linkages with the National Data Collection Scheme (Established / Partially established / Not linked) 
- Linkages with socio-economic and trade data (e.g. Consistency between data of landing and effort 

for sample units (e.g. same definition of effort); A traceability system is in place; Knowledge of 
species exported and rate 

Other details: 
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Governance  

Regulations establishing the rules of the data collection or requiring the information object of the data 
collection for resources evaluation or surveillance 

• National – Ref (regulation, law, etc):  

• Regional (RFMOs/RFBs) – Ref (recommendation, regulation, etc.):  

• Do you know if these data are used or relevant to estimate indicators or targets of International 

Agreements and Conventions?  Y/N - If Yes:  UN Sustainable Development Goals;  Aichi Biodiversity 

Targets of the Convention of Biological Diversity;  Others: 

 

B - DATA COLLECTION IN PRACTICE (in the field and post field)  

1. How the landing site is selected? 

(e.g. harbour the main fishing fleet; depends on the vessels selected) 

 

Describe the Staff involved (N enumerators/N other staff) 

 who does what? 
• N enumerators: 

• N personnel handling data: 

• N total staff: 

• Enumerator’s education (Primary / Secondary / Higher / Specialist / Others 

• Enumerator’s expertise (Fishery related / Biology / Other jobs 

• Training in ID? Y / N – Who? __________________How long___________________ 

• Enumerator’s knowledge and overall experience in species identification 

Basic / Intermediate / Advanced / Proficient (scientific surveys) 

• Enumerator’s experience in identification of Shark & Ray species 

Not familiar / Basic / Intermediate / Advanced / Proficient (scientific surveys) 

Notes: 

 

FIRST STEP - RECORDING 

Enumerator at the landing site or elsewhere? 
• What is the exact location of the enumerator for observing the fishes? Can he easily observe the fish, 

or he rely on other sources and which? (Describe the scenario) 

 

• Taking data 

Paper and pencil / Audio recording / Video recording / App 

Others (describe): 

• Doing interview 
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How (in practice): 

When (e.g. before/after recording the fishes) 

To whom (e.g. vessel’s owner, master or other members of the crew) 

Other details (describe):  

• The questions are related to the fields of the data sheet or also additional questions are posed?) 

Notes: 
 

FIRST STEP – DATASHEET 

(questions are asked observing the data sheet) 
Is it linked to Fleet Register? (Y/N) 

The fields on the Vessel identification are Inputted or precompiled? (e.g. Vessel ID / LOA / Gear in use)  

• Effort data:  

Time departure / Arrival (Y/N) 

Actual fishing time specific for gear type (E.g. Hauls time, set length)? (Y/N)  

Describe the variables in use:  

• Landing data:  

 Fields open 

 Fields pre-compiled with sci name/common names/codes 

 Other strategies (describe): 

 
 How is the quantity/weight estimated? (e.g. counting the box, counting fishes and estimating weight, 

by lengths) 

• How do you collect data on the area?  

Map (x degree squared?) / Map free / local names /Others: 

Are there specific fields for Shark specie? Y s/ N (same as the other fish) 

Describe the difficulties to record shark and rays species: 

 

• Discard data? Y / N 

How are these data recorded? 

Question of the interview at landing site 

On the Logbook and the Enumerator record this data by vessel 

Through other data collection systems (in this case the data is consistent and can be associated to the 
landing monitoring system in place?) 

Is discard data including vulnerable species (sharks, cetaceans, reptiles, sea birds)? 

Are you evaluating weight / percentage / both? 

Other strategies: 

Notes: 
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SECOND STEP (INPUTTING) -  
• From Enumerator to first input 

 Bad to good copy and then to DB  From audio to paper and then to DB  

 From video to paper and then to DB  From the App to the DB 

  Other options (description):__________________________________________________________ 

• Who does transfer the information? 

 The same enumerator  Other staff  

 Other options:_____________________________________________________________________ 

 

THIRD STEP (QUALITY CHECK) 
• Quality check steps 

 While doing the good copy double check by the same enumerator; 

 When inputting the data in the system from the same enumerator or other staff; 

 Other options (description): 

____________________________________________________________________________________ 

• Quality check strategies to avoid inconsistencies (e.g. wrong species, quantity, time of fishing, ..) 

Same enumerator re-reading and checking with other colleagues; 
By other staff (experience) when inputting 
By automatic filters/reference tables/ alerts in the system 
Other options (description): 

 

Data storage 

Excel sheet 
Database (homemade) 
Database (advanced system) 
Other systems (description and reference): 
 
 

Notes: 
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C – ADDITIONAL DETAILS 

2. Shark species recorded: 

• Any target? Y / N 

• Bycatch 

frequent, commercial and high valuable: 
occasional and valuable: 
occasional negligible value: 

• discarded? 

 

Are Biological data collected?  

Y/N 
Same survey: 
Different survey/project: 
Frequency 

• Which data?  

 Length weight  Sex   Maturity  Genetic sample  Others (describe): 

• Are you collecting individual samplings and bring it to the laboratory for a detailed biological analysis? 

Y / N 

• Which reference are you using for: 

Technical terms (length measurements): _________________________________________ 

Maturity stage scale: _________________________________________________________ 

Identification guides: _________________________________________________________ 

Do you know the commercial destinations of the first sale? Y/N 

• Do you record data on commercial destination of the first sale? Y/N 

 Auction  Exporter  Processing industry  Wholesaler  Fishmonger  Direct to the restaurant 

 Direct to the customer  Self-consumption 

Notes:  

 

Publications (outcome of the data collection) 

• Type of publication:  Reports (internal – national – international)  Scientific papers  Posters and 

communication to conferences  Specific for sharks (Y/N) Others:  

• Are data collectors in the field involved?  

• Frequency of publication/reports: 

 Once or few (overall)  Periodic - Reports/year  Periodic - Scientific papers/year 
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APPENDIX II: FAO FISHSTATJ “SHARKS, RAYS AND CHIMAERAS” ASSIGNED TO CUSTOM 
GROUPS IN THIS STUDY 

 

  

Sharks, rays and chimaeras reported in FAO FishstatJ (2018) tonnes %
Elasmobranchii Elasmobranchii 194 400 28.59%

Oceanic Pelagic 139 173 20.47%

family Sphyrnidae 10 625

Lamnidae 268

genus Alopias spp 4 116

Isurus spp 40

species Prionace glauca 100 000

Isurus oxyrinchus 11 684

Carcharhinus falciformis 7 474

Alopias pelagicus 3 880

Carcharhinus longimanus 391

Alopias superciliosus 257

Isurus paucus 148

Alopias vulpinus 85

Lamna nasus 69

Sphyrna mokarran 67

Sphyrna zygaena 41

Sphyrna lewini 28

Cetorhinus maximus 0

Carcharodon carcharias

Pseudocarcharias kamoharai

Sphyrna tiburo

Small demersal sharks 71 146 10.46%

family Squalidae 8 314

Scyliorhinidae 607

Squatinidae 469

Squalidae, Scyliorhinidae 62

genus Mustelus spp 9 801

Scyliorhinus spp 597

species Squalus acanthias 13 714

Scyliorhinus canicula 7 890

Squatina squatina 5 951

Galeorhinus galeus 4 045

Rhizoprionodon acutus 3 613

Mustelus mustelus 3 213

Mustelus schmitti 2 711

Mustelus antarcticus 2 504

Squatina argentina 2 002

Mustelus lenticulatus 1 369

Scyliorhinus stellaris 1 163

Squatina californica 1 053

Mustelus canis 575

Rhizoprionodon terraenovae 550

Rhizoprionodon porosus 283

Carcharhinus dussumieri 239

Squalus blainville 165

Rhizoprionodon lalandii 110

Carcharhinus porosus 103

Cephaloscyllium isabellum 23

Mustelus asterias 20

Hemitriakis japanica 0

Leptocharias smithii

Mustelus henlei

Paragaleus pectoralis

Requiem shark nei family Carcharhinidae 18 254 2.68%

Taxa or custom group

SHARKS
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 Sharks, rays and chimaeras reported in FAO FishstatJ (2018) tonnes %

Rajiformes Rajiformes 141 176 20.76%

Demersal rays 54 690 8.04%

family Myliobatidae 4 748

Rhinobatidae 3 788

Dasyatidae 33 884

genus Potamotrygon spp 835

Torpedo spp 74

Psammobatis spp 0

Dasyatis spp

species Dasyatis americana 7 310

Rhinobatos cemiculus 1 770

Rhynchobatus australiae 500

Aetobatus narinari 370

Gymnura micrura 340

Rhynchobatus djiddensis 303

Rhinoptera marginata 273

Rhinobatos planiceps 101

Dasyatis longa 90

Sympterygia bonapartii 72

Rhinobatos percellens 53

Himantura gerrardi 48

Myliobatis aquila 33

Bathyraja eatonii 31

Rhinoptera steindachneri 17

Torpedo tremens 12

Dasyatis brevis 9

Gymnura altavela 9

Dasyatis pastinaca 8

Rhinobatos rhinobatos 8

Rioraja agassizi 2

Bathyraja macloviana 1

Dasyatis centroura 0

Dasyatis akajei

Bathyraja brachyurops

Bathyraja maccaini

Gymnura marmorata

Rhinoptera bonasus

Sympterygia acuta

Skates 38 422 5.65%

family Rajidae 14 821

species Raja clavata 6 468

Raja erinacea 3 754

Raja naevus 3 292

Raja brachyura 2 724

Raja montagui 1 969

Zearaja nasuta 1 487

Raja radiata 771

Raja oxyrinchus 661

Raja asterias 321

Raja miraletus 282

Zearaja chilensis 282

Raja circularis 270

Raja fullonica 269

Raja microocellata 260

Raja undulata 228

Raja batis 197

Raja binoculata 135

Raja lintea 93

Raja alba 75

Raja cyclophora 25

Raja taaf 20

Raja hyperborea 13

Raja georgiana 5

Raja castelnaui 0

Raja maderensis 0

Raja nidarosiensis 0

Raja fyllae

Pelagic rays 7 484 1.10%

family Mobulidae 7 217

genus Mobula spp 49

species Manta birostris 177

Mobula japanica 41

Dasyatis violacea 0

Mobula mobular 0

RAYS

Taxa or custom group
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Sharks, rays and chimaeras reported in FAO FishstatJ (2018) tonnes %

Selachimorpha order Selachimorpha (Pleurotremata) 1 220 0.18%

Large Inshore sharks 2 409 0.35%

species Carcharhinus signatus 1 040

Carcharhinus sorrah 478

Carcharhinus acronotus 412

Carcharhinus limbatus 158

Galeocerdo cuvier 130

Carcharhinus leucas 59

Carcharhinus isodon 44

Carcharhinus brevipinna 32

Negaprion brevirostris 27

Ginglymostoma cirratum 14

Carcharhinus brachyurus 11

Triakis semifasciata 4

Triakis megalopterus 0

Carcharhinus obscurus

Carcharhinus plumbeus

Carcharias taurus

Sawfishes 583 0.09%

family Pristidae 281

genus Pristiophorus spp 302

Deep sea sharks 3 411 0.50%

genus Etmopterus spp 266

species Galeus melastomus 1 782

Dalatias licha 433

Deania calcea 411

Somniosus microcephalus 163

Centrophorus squamosus 156

Etmopterus spinax 118

Hexanchus griseus 33

Centrophorus granulosus 16

Centroscymnus crepidater 10

Gollum attenuatus 8

Notorynchus cepedianus 4

Oxynotus centrina 4

Somniosus pacificus 4

Centroscymnus coelolepis 3

Centrophorus lusitanicus 0

Centroscyllium fabricii 0

Centroscymnus owstoni 0

Centroscymnus plunketi 0

Echinorhinus brucus 0

Etmopterus princeps 0

Galeus murinus 0

Halaelurus canescens 0

Oxynotus paradoxus 0

Deania profundorum

Heptranchias perlo

Scymnodon ringens

Somniosus rostratus

Deep sea rays 927 0.14%

genus Bathyraja spp 3

species Dipturus innominatus 744

Bathyraja spinicauda 164

Bathyraja irrasa 15

Bathyraja murrayi 1

Bathyraja meridionalis 0

Demersal Chimaeras 3 753 0.55%

family Callorhinchidae 0

species Callorhinchus callorynchus 1 909

Callorhinchus milii 1 320

Callorhinchus capensis 524

Deep sea chimaeras 2 931 0.43%

genus Hydrolagus spp 1 094

order Chimaeriformes 145

species Hydrolagus novaezealandiae 1 330

Chimaera monstrosa 360

Hydrolagus colliei 2

Chimaera phantasma 0

Rhinochimaera atlantica 0

Taxa or custom group
OTHERS (2%)
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APPENDIX III: SUMMARY TABLE OF THE DATA COLLECTION SURVEYS INVESTIGATED 

 

  

N
Year 

survey started

Year

survey ended
Context

Main objective of 

monitoring scheme

Type of 

monitoring
Survey area

Fisheries

(target)
Sampling frame Sampling unit

Temporal 

stratification

Link to 

National Data 

Collection

Discard data
Sharks

recorded

Survey specific 

for sharks and 

rays

1 1990 2020 Research

Landings / effort / fleet and 

species distribution / 

seasonality / biological 

parameters / CPUE / reference 

points

Landing

(port sampling)

Subarea of 

GFCM: GSA 9

Demersal species 

(coastal, mixed, deep)
Sample Working day 1 time/month Not linked

Yes (on board or at 

landing site) and 

includes vulnerable 

species

Main commercial 

species
No

2 1980 Ongoing

National data 

collection

(official statistics)

Landing by species / effort / 

price

Landing (market 

monitoring)
Italian Seas All coastal Sample Vessel 3 times/week Established No

Main commercial 

species
No

3 2000 Ongoing

National data 

collection

(official statistics)

Landing by species / effort / 

price

Landing

(port sampling)
Turkish Seas All coastal Sample Vessel Monthly Established

In theory, all shark 

species are discarded, 

the respondent has 

never seen sharks at 

the market. Many 

species are prohibited 

by national law.

Few species, not 

considered 

commercial

No

4 2002 Ongoing Research Biological parameters
Landing and 

onboard

Subarea of 

GFCM; GSA 9

Demersal species 

(coastal, mixed, deep)
Sample Fishing trip Triquarterly Established Yes 

Main commercial 

species
No

5 2018 2019 Research
Landing by species / 

seasonality / reproduction

Landing (market 

monitoring)

Subarea of 

GFCM: GSA 17

Demersal species 

(coastal, mixed, deep)
Census Observation 2 times/week Not linked No

Main commercial 

species
No

6 2018 2019 Project
Bycacth and discard 

composition / seasonality

Interviews on 

fisher knowledge

Subarea of 

GFCM: GSA 18
Tuna, swordfish Census Vessel Once for pilot Not linked

Mobula mobular , 

Alopias 

superciliosus , 

Pteroplatytrygon 

violacea ,

Isurus oxyrinchus.

Main commercial 

species
Yes

7 2002 Ongoing Research
Biological parameters / Stock 

assessment (only pelagics)

Landing and 

onboard

Subarea of 

GFCM: GSA 17

Demersal species 

(coastal, mixed, deep)
Sample Fishing trip Triquarterly Established

Yes (on board or at 

landing site) and 

includes vulnerable 

species

Main commercial 

species
No

8 2018 2019 Project/Pilot

Bycatch / discard of protected, 

endangered and threatened 

Species 

Onboard and self-

sampling

Subarea of 

GFCM; GSA 9

Demersal species 

(coastal, mixed, deep)
Sample Metier Triquarterly Established Yes Protected species Yes

9 2015 2016 Project/Pilot

Landing /effort / species 

distribution/seasonality / 

biological parameters

Landing

(port sampling)

Subarea of 

GFCM; GSA 14
Grouper / swordfish Census Vessel na Not linked Yes Yes No

10 1996 Ongoing

National data 

collection

(official statistics)

Landing by species / effort / 

price / basic biological 

parameters for target species

Market and 

onboard (purse 

seine)

Subarea of 

GFCM; GSA 26
Small pelagics Census Vessel na Established

Yes (on Trawls 

recently)

Yes (no bycatch, 

everything is landed)
No
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N
Year 

survey started

Year

survey ended
Context

Main objective of 

monitoring scheme

Type of 

monitoring
Survey area

Fisheries

(target)
Sampling frame Sampling unit

Temporal 

stratification

Link to 

National Data 

Collection

Discard data
Sharks

recorded

Survey specific 

for sharks and 

rays

11 2018 2019 Project Biological parameters
Landing and 

onboard

Subarea of 

GFCM; GSA 22 

and 24

Small pelagics / 

demersal species 

(coastal / deep)

Sample Fishing trip Monthly Not linked na na No

12 2016 2018 Project Biological parameters
Landing and 

onboard

Subarea of 

GFCM; GSA 27

Demersal species 

(coastal) / small 

pelagics

Sample Fishing trip 1/month Not linked

Dasyatis marmorata , 

Heptranchias perlo , 

Raja clavata , 

R. miraletus , 

Rhinobatos 

rhinobatos

No No

13 2011
Ongoing 

(discontinous)

National data 

collection

(official statistics)

Landing by species / effort / 

price / biological parameters / 

also from recreational

Landing

(port sampling)

Subarea of 

GFCM; GSA 27

Demersal species 

(coastal) / small 

pelagics (sardine)

Sample Vessel na Established Yes
Priority commercial 

species
No

14 2012 Ongoing

National data 

collection

(official statistics)

Biological parameters / stock 

assessment

Landing and 

onboard

Subarea of 

GFCM; GSA 26

Demersal species 

(coastal and deep) / 

small pelagics 

(sardine)

Sample Vessel

3-4 

times/Month/Vess

el

Established Yes
Priority commercial 

species
No

15 2013 Ongoing

National data 

collection (official 

statistics) / 

Research

Landing / biodiversity and 

biomass of elasmobranchs

Landing

(port sampling)
FAO Area 71 Bony fish Sample Vessel 12 day/month

Partially 

established

No, all sharks are 

landed. Low value 

fish sold to fishmeal 

factories 

Yes (frequent, 

commercial and high 

valuable)

Yes

16 2018 2019 Project
Bycatch rate for 

elasmobranchs

Landing

(port sampling)

Mozambique 

(Subarea 51.8)

Demersal species 

(coastal)
Sample Vessel 1 day/week/site Not linked

Not know if it 

happens
Yes Yes

17 1998 Ongoing

National data 

collection

(official statistics)

Landing by species / effort
Landing

(port sampling)

Western Arabian 

Sea; FAO 51.3

Coastal species from 

three groups of vessel 

types

Sample Vessel Every fishing day Established No

YES priority species 

(Carcharhinus 

dussumieri ; C. 

sorrah ; R. acutus )

No

18 2014 and 2017 2014 and 2017 Project
Species distribution and 

habitat use
Survey on board

Western Arabian 

Sea; FAO 51.3

Demersal species 

(Trichiusus lepturus 

and Mictophidae)

na na na Not linked
Yes (species, number 

and total weight)

More frequent: 

Torpedo 

sinurspersici , 

Rhinobatos 

annandalei

Yes

19 2005 2012 Project

Fishing

activities / biological 

parameters

Landing

(port sampling)

Atlantic, Eastern 

Central; FAO 34

Artisanal and 

Industrial
Sample Vessel Monthly Established

No, all sharks are 

landed

Yes (all species are 

landed)
Yes

20 1990 Ongoing

National data 

collection

(official statistics)

Landing by species / effort

Landing / Catch 

& Release 

recording by 

anglers

Atlantic, 

Southeast; FAO 

47

Commercial and 

recreational
Sample Vessel / angler na Established No

YES deep-sea sharks 

(Centrophorus  spp; 

Centroscymnus ; 

Etmopterus spp; 

Notorhincus spp)

No
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N
Year 

survey started

Year

survey ended
Context

Main objective of 

monitoring scheme

Type of 

monitoring
Survey area

Fisheries

(target)
Sampling frame Sampling unit

Temporal 

stratification

Link to 

National Data 

Collection

Discard data
Sharks

recorded

Survey specific 

for sharks and 

rays

21 2007 Ongoing

National data 

collection (official 

statistics) and 

NPOA Shark

Traceability and certification 

of fisheries products

Census for all 

fisheries by 

Inspectors; in 

addition NPOA 

Officers specific 

for sharks one 

day/week in 

every landing site

FAO 87 All fisheries na na
Daily / weekly for 

sharks
Established No

Yes, valuable species 

for fins and trunks
Partially

22 2009 2010 Research
List of species actually 

entering the market

Landing

(port sampling)
FAO 37.1 All fisheries Sample

Days of 

observation
Weekly Not linked

Deep-sea species 

(e.g. etmopterus) and 

rays (e.g. P. 

violacea )

Yes: frequent, 

commercial species 

of medium value

Yes

23 2016 Ongoing Project Assessment of shark species
Landing

(port sampling)
FAO 57, 71

Purse seine, hand 

lines, few pots
Sample na na Established No Yes Yes

24 2016 Ongoing Project Fisheries management
Landing (market 

monitoring)
FAO 51.6

Coastal tuna fisheries 

/ coastal species
Sample

Days of 

observation
2 days/month Not linked No, all is landed Yes Yes

25 2017 Ongoing Project Fisheries management
Landing (market 

monitoring)
FAO 51.5

coastal tuna fisheries / 

coastal species
Sample

Days of 

observation
2 days/month Not linked No Yes Yes

26 2018 Ongoing Research

Test a standard methodology 

for data collection / species 

actually entering the market 

Landing (market 

monitoring)

Subarea of 

GFCM; GSA 22

Demersal species 

/small pelagic
Sample

Days of 

observation
1 day/month/site

Not linked yet 

but there is the 

intention

Deep-sea sharks 

(Etmopterus spp is 

discarded;  

Centrophorus  spp 

and Dalatias  spp are 

landed) small rays 

and skates are 

discarded

Yes, the more 

frequent
Yes

27 2019 Ongoing Project
Bycatch and discard rate of 

elasmobranchs
E-monitoring

Subarea of 

GFCM; GSA 18
Tuna / swordfish Census / Sample Video coverage

15 days / month 

(defined 

percentage of 

remote 

coverage/day)

Not linked
P. violacea  / M. 

mobular

Blue shark and 

common thresher
Yes

28 2000 Ongoing

National data 

collection

(official statistics)

Landing by species / effort
Landing

(port sampling)
FAO 71; 77 All fisheries Sample Vessel trip

3 days / week 

activities; 1-2 

days lading 

composition

Established Not yet Not frequent No



79 

 

 

 

APPENDIX IV: EXAMPLE OR FORMS FOR THE SUBMISSION OF FISHERIES STATISTICS TO TUNA REGIONAL FISHERIES MANAGEMENT 
ORGANIZATIONS 

Task I nominal catch estimations (T1NC). Form ST02-T1NC (ICCAT, 2020b). 

 

  



80 

 

 

 

Forms for the submission of fisheries statistics to the IOTC (IOTC 2020b). 

 

 



 

 

 


