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Purpose, expectation and action intended (select one or more and include corresponding text)

The paper is to inform meeting members about the Important Shark and Ray Areas (ISRA) process and the potential
for fisheries-dependent and fisheries-associated data held by the IOTC, Contracting Parties and Cooperating Non-
Contracting Parties (CPCs), national agencies, observer programmes, and associated scientific institutions to support
the identification and more precise delineation of ISRAs, as set out in Sections 2—4.

Discussions (for information and open discussion):

The paper is to request review and comments on the proposed collaborative approach, including the types of fisheries
information that may be relevant, opportunities for CPC scientists and other data holders to undertake analyses within
existing data-governance arrangements, and mechanisms through which the ISRA team can support interpretation,
spatial delineation, and proposal development, as set out in Section 5.

Feedback (to collect input and suggestions)

The paper is to request review and comments on the proposed collaborative approach, including the types of fisheries
information that may be relevant, opportunities for CPC scientists and other data holders to undertake analyses within
existing data-governance arrangements, and mechanisms through which the ISRA team can support interpretation,
spatial delineation, and proposal development, as set out in Section 5.

Recommendation (to ask the meeting to endorse a recommendation)

The paper is to seek endorsement of exploring opportunities for pilot collaboration between interested CPC scientists,
relevant data holders, the I0TC Secretariat, and the ISRA team, initially focusing on datasets relevant to Criterion B
(Range Restricted), Sub-criterion C1 (Reproductive Areas), and Sub-criterion C5 (Undefined Aggregations), as set out
in Section 6.

Decisions (to request formal approval of actions)

The paper is to seek approval for interested CPC scientists, relevant data holders, and the I0TC Secretariat to engage
with the ISRA team, on a voluntary basis and within existing data-access and confidentiality arrangements, to identify
suitable datasets and species for initial pilot analyses, as set out in Section 6.



United Nations -

W Food and Agriculture e [ndian Ocean Tuna Commission
M Organization of the Ny,

iotc

[I0TC-2026-WPEB22-31]

Abstract

Understanding where chondrichthyans (sharks, rays, and chimaeras) undertake important life-
history functions is fundamental to effective conservation and fisheries management, yet spatial
ecological information remains limited for many species (Hyde et al. 2022). Fisheries-dependent
data collected by Regional Fishery Bodies (RFBs), national fisheries agencies, research programmes,
and observer schemes represent a potentially important but underused source of information on
the spatial and temporal occurrence of these species.

Important Shark and Ray Areas (ISRAs) are discrete, three-dimensional portions of habitat that are
important for the persistence of chondrichthyans. They are identified using standardised, science-
based criteria. ISRAs are advisory and biocentric: their idenftification is based solely on the
ecological and biological importance of an area to sharks, rays, and chimaeras. They are not
marine protected areas, confer no legal designation, and impose no restrictions on fishing, but
provide a standardised spatial evidence base that decision-makers can choose to use. Fisheries-
dependent data collected by RFBs, national fisheries agencies, observer programmes, and
research programmes represent a potentially valuable source of information for identifying such
areas, particularly where other spatial ecological data are limited.

This paper introduces the ISRA process and explores how fisheries data can conftribute to identifying
areas that meet specific ISRA Criteria. Relevant information may include spatially and temporally
referenced species occurrence and catch records, fishing effort, size, sex, maturity, and
reproductive status. These data may provide evidence of the regular or predictable occurrence of
range-restricted species (Criterion B), reproductive areas through observations of neonates, young-
of-the-year, juveniles, or pregnant females (Sub-criterion C1), and recurrent aggregations of
particular species, sexes, or life-history stages (Sub-criterion C5).

We propose a collaborative, data-holder-led approach whereby relevant analyses can be
undertaken within existing data-governance arrangements, without requiring the transfer of
confidential raw datasets. Working directly with data holders can also enable finer-scale information
to support more precise ISRA boundaries, increasing their utility for targeted conservation or fisheries-
management responses where these are subsequently considered. The ISRA team can support
data holders in identifying suitable species and datasets, developing analytical approaches,
interpreting spatial patterns, and preparing candidate ISRA proposals.

The paper outlines the types of fisheries information that may support ISRA identification, key
analytical considerations, and opportunities for collaboration between the ISRA initiative, RFBs, and
their scientific communities.
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ABSTRACT

Understanding where chondrichthyans (sharks, rays, and chimaeras) undertake
important life-history functions is fundamental to effective conservation and fisheries
management, yet spatial ecological information remains limited for many species (Hyde
et al. 2022). Fisheries-dependent data collected by Regional Fishery Bodies (RFBs),
national fisheries agencies, research programmes, and observer schemes represent a
potentially important but underused source of information on the spatial and temporal
occurrence of these species.

Important Shark and Ray Areas (ISRAs) are discrete, three-dimensional portions of habitat
that are important for the persistence of chondrichthyans. They are identified using
standardised, science-based criteria. ISRAs are advisory and biocentric: their
identification is based solely on the ecological and biological importance of an area to
sharks, rays, and chimaeras. They are not marine protected areas, confer no legal
designation, and impose no restrictions on fishing, but provide a standardised spatial
evidence base that decision-makers can choose to use. Fisheries-dependent data
collected by RFBs, national fisheries agencies, observer programmes, and research
programmes represent a potentially valuable source of information for identifying such
areas, particularly where other spatial ecological data are limited.

This paper introduces the ISRA process and explores how fisheries data can contribute to
identifying areas that meet specific ISRA Criteria. Relevant information may include
spatially and temporally referenced species occurrence and catch records, fishing
effort, size, sex, maturity, and reproductive status. These data may provide evidence of
the regular or predictable occurrence of range-restricted species (Criterion B),
reproductive areas through observations of neonates, young-of-the-year, juveniles, or
pregnant females (Sub-criterion C1), and recurrent aggregations of particular species,
sexes, or life-history stages (Sub-criterion CJ5).



We propose a collaborative, data-holder-led approach whereby relevant analyses can
be undertaken within existing data-governance arrangements, without requiring the
transfer of confidential raw datasets. Working directly with data holders can also enable
finer-scale information to support more precise ISRA boundaries, increasing their utility for
targeted conservation or fisheries-management responses where these are subsequently
considered. The ISRA team can support data holders in identifying suitable species and
datasets, developing analytical approaches, interpreting spatial patterns, and preparing
candidate ISRA proposals.

The paper outlines the types of fisheries information that may support ISRA identification,
key analytical considerations, and opportunities for collaboration between the ISRA
initiative, RFBs, and their scientific communities.



1. INTRODUCTION

Sharks, rays, and chimaeras (chondrichthyans) play important ecological roles in aquatic
ecosystems, yet many species are increasingly threatened by overfishing, habitat
degradation, and other anthropogenic pressures (Dulvy et al. 2021; Dedman et al. 2024).
Effective conservation strategies require an improved understanding of where these
species occur and where they undertake important life-history functions, such as
parturition, early development, reproduction, and aggregation (Hyde et al. 2022).
However, for many chondrichthyan species, particularly those that occur in offshore or
data-poor regions, information on the location of important habitats remains limited
(e.g., Garcia-Rodriguez et al. 2025).

A growing number of scientific tools and datasets have been used to identify areas of
particular importance for marine species, including telemetry, fisheries dependent or
independent surveys, visual observations, and habitat suitability models (e.g., Corrigan
et al. 2014; IUCN 2016). For chondrichthyans, however, such information can often be
unevenly distributed across taxa and regions. Many species remain poorly studied, and
the available information is often insufficient to support spatial planning or to identify
habitats that are critical to their persistence (Hyde et al. 2022). As a result, there is a need
to make better use of additional sources of spatial and biological information.

Fisheries-dependent data represent one such source. Data collected by Regional Fishery
Bodies (RFBs), national fisheries agencies, observer programs, and research inifiatives
may provide valuable information on the spatial and temporal occurrence of
chondrichthyans as well as on their size, sex, maturity, and reproductive status (e.g.,
Lopetegui-Eguren et al. 2022). Although many such datasets are primarily collected to
support fisheries assessments and management, they may also provide evidence
relevant to the identification of relevant important habitats, especially where fishery-
independent ecological data are lacking. This is particularly true where data are
collected over long periods of time, span broad geographic areas, and can be
interpreted in relation to species’ life-history characteristics. Fisheries datasets require
careful consideration of fleet behavior, fishing effort, gear selectivity, reporting resolution,
and the extent to which observed patterns reflect species distribution rather than the
distribution of fishing activity (e.g., Giiman et al. 2017; Ducharme-Barth et al. 2022;
Lopetegui-Eguren et al. 2022). In most cases, raw data are also confidential or sensitive
and cannot be easily shared beyond the institutions that are responsible for collecting or
managing them (Gilman et al. 2017). These challenges have limited the extent to which
fisheries-dependent information has been used to understand habitat use for
chondrichthyans.

Important Shark and Ray Areas (ISRAs) provide a standardised framework for identifying
critical habitats that are important for the persistence of chondrichthyans (Hyde et al.



2022; Garcia-Rodriguez et al. 2025; Bettcher et al. 2026). ISRAs are identified using a set
of peer-reviewed, science-based criteria and best available data. They are advisory and
biocentric, meaning that they identify areas of ecological importance to species
irespective of any subsequent management response. ISRAs are not marine protected
areas, do not confer legal status, and do not in themselves impose management
measures. Instead, they provide a spatial evidence base that can inform conservation
planning, marine spatial planning, fisheries management, and other decision-making
processes.

This paper explores how fisheries-dependent data can contribute to the identification of
ISRAs and how collaboration with RFBs and their scientific communities can support this
process. In particular, we highlight the types of fisheries information most relevant to
specific ISRA Ciriteria, including Criterion B (Range Restricted), Sub-criterion CI
(Reproductive Areas), and Sub-criterion C5 (Undefined Aggregations). We also outline a
collaborative, data-holder-led approach through which analyses can be undertaken
within existing data-governance arrangements, without requiring the routine transfer of
confidential raw datasets. By doing so, we aim to demonstrate that fisheries data, when
interpreted carefully and collaboratively, can make an important conftribution to
identifying areas that are significant for the persistence of chondrichthyan species.

2. IMPORTANT SHARK AND RAY AREAS (ISRAS)

Important Shark and Ray Areas (ISRAs) were developed in 2022 by the IUCN Species
Survival Commission Shark Specialist Group (IUCN SSC SSG) as a standardised approach
for identifying ‘discrete, three-dimensional portions of habitat that are important for one
or more sharks, rays, and chimaeras species, and that have the potential to be managed
for conservation’ (Hyde et al. 2022). The process is explicitly biocentric: areas are
identified based on the ecological and biological requirements of chondrichthyans,
independently of political, socioeconomic, or management considerations.
Identification of an area as an ISRA therefore does not confer legal protection, establish
a marine protected areaq, or prescribe restrictions on fisheries or other activities (Rohner
et al. 2025). Rather, ISRAs provide a spatial evidence base that can subsequently be
considered by governments, RFBs, conservation organisations, and other decision-
makers alongside other ecological and socioeconomic information.

ISRAs are identified through four non-hierarchical criteria incorporating seven sub-criteria
covering species vulnerability (Criterion A), range restriction (Criterion B), life-history
activities including reproduction, feeding, resting, movement, and undefined
aggregations (Criterion C), and special attributes including distinctiveness and diversity
(Criterion D) (Hyde et al. 2022; Figure 1; Annex I). Criterion A must be applied in



association with another criterion. For most criteria, demonstrating that an occurrence or
activity is regular and/or predictable is central to establishing the importance of an area.

THE ISRA CRITERIA

CRITERION A - VULNERABILITY
CRITERION B - RANGE RESTRICTED

CRITERION C - LIFE-HISTORY

SUB-CRITERION C1 SUB-CRITERION C2 SUB-CRITERION C3 SUB-CRITERION C4 SUB-CRITERION C5

REPRODUCTIVE AREAS FEEDING AREAS RESTING AREAS MOVEMENT UNDEFINED
AGGREGATIONS

CRITERION D - SPECIAL ATTRIBUTES

SUB-CRITERION D1 SUB-CRITERION D2
DISTINCTIVENESS DIVERSITY

Fig. 1. The Important Shark and Ray Areas (ISRA) Criteria. Additional details are provided
in Annex .

Potential areas are proposed by experts using the best available scientific information
and assessed during regional workshops. Candidate ISRAs are subsequently evaluated
by an Independent Review Panel, and only areas with sufficient evidence to meet the
relevant criteria are accepted as ISRAs. Published ISRAs include their spatial boundaries,
qualifying species, criteria, supporting evidence, and references.

The precision of an ISRA boundary depends on the evidence available. Coarse spatial
information may be sufficient to demonstrate that an important area exists but can result
in broad boundaries, whereas finer-resolution information can allow the habitat
supporting the qualifying species or activity to be delineated more precisely.

3. FISHERIES DATA RELEVANT TO THE IDENTIFICATION OF ISRAS

Fisheries datasets can provide evidence relevant to several ISRA Criteria. Species-level
identification, capture location, and date provide a basic record of spatial and temporal
occurrence, while effort, numbers of individuals, individual size, sex, maturity, and



reproductive condition considerably increase the ecological information that can be
derived.

Long-term or repeatedly sampled datasets can demonstrate whether patterns recur
among years or seasons, while datasets with broad geographic coverage allow
candidate areas to be compared with surrounding locations. This regional context is
often important for demonstrating that an area is disproportionately important rather
than simply reflecting the general distribution of a species or the footprint of a fishery.

This paper focuses on three criteria that are particularly amenable to fisheries information:
Criterion B (Range Restricted), Sub-criterion C1 (Reproductive Areas), and Sub-criterion
C5 (Undefined Aggregations). Fisheries data may conftribute to other ISRA Criteria where
appropriate information is available.

Importantly, fisheries catches cannot be interpreted independently of how the data
were collected. Fishing effort, gear selectivity, fleet behaviour, targeting, and sampling
coverage should be considered wherever relevant. High catches or CPUE alone do not
necessarily demonstrate that an area meets an ISRA Criterion.

4. ILLUSTRATIVE EXAMPLES

The following examples of ISRAs illustrate how fisheries-dependent and fisheries-
associated datasets can support the application of the ISRA Criteria. They also
demonstrate how the spatial resolution and biological detail of available data influence
the precision within which candidate ISRAs can be identified and delineated.

Criterion B — Range Restricted

Definition: Areas holding a regular and/or predictable presence of range-restricted
sharks which are occupied year-round or seasonally. The distribution of chondrichthyans
can be restricted to that habitat geographically or by environmental conditions.

Purpose: This criterion applies only to species that meet the ISRA definition of range
restriction; commonly encountered wide-ranging pelagic species, such as Blue Shark
Prionace glauca or mobulid rays (Mobulidae), do not qualify under this criterion. The ISRA
team maintains the list of species eligible for assessment under Criterion B. This criterion
highlights peak abundance areas for species with a small range.

Example ISRA: Crozet Islands, France, identified for the range-restricted Whiteleg Skate
Amblyraja taaf in the Southern Ocean (Jabado et al. 2024)
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The Crozet Islands ISRA was idenftified as an area of comparatively high abundance for
the Whiteleg Skate. Regional information indicated that only two broad sites supported
notably high abundances of the species, allowing the Crozet Islands to be distinguished
as an important portion of its restricted range.

Available evidence: Regional comparisons were possible using information presented in
Commission for the Conservation of Antarctic Marine Living Resources (CCAMLR) reports,
which allowed broad-scale patterns in abundance to be assessed across the species’
range.

Data limitation: The available information was presented at a spatial resolution of 100 x
100 km grid cells, and only a subset of catches with spatial information was represented
in the published maps (CCAMLR 2023; Figure 2). Raw spatial data were not available for
the ISRA assessment.

Application to ISRA delineation: The published map was georeferenced to identify the
grid cell associated with peak abundance around Crozet Islands. Because the available
fisheries information was spatially coarse, the candidate area was subsequently refined
using the known global depth range of the species and bathymetric information.

Relevance to RFB collaboration: Access to analyses based on the original higher-
resolution spatial data could allow the area of highest interest to be identified more
precisely and reduce reliance on coarse grid cells or secondary habitat-based
refinement.
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Fig. 2. Whiteleg Skate incidental catch in the CCAMLR Patagonian Toothfish longline
fishery around the Crozet Islands (2021-2022), reported in 100 x 100 km grid cells and
shaded by number of specimens (CCAMLR 2023). The ISRA (red) was placed on the grid
cell of peak abundance within the Crozet Islands EEZ (magenta) and refined using
bathymetry based on the global depth range of the species.

Sub-Criterion C1 - Reproductive Areas

Definition: Areas which are important for sharks to mate, gestate, give birth, lay eggs, or
provide refuge or other advantages to the young.

Purpose: Considering fisheries-dependent data, this sub-criterion will mainly highlight
areas important for neonate, young-of-the-year (YOY), or pregnant individuals. The key
for this sub-criterion is individual size data. Along with published size-at-birth and size-at-
1-year, locations with high proportions of neonates and YOY can be identified. Important
late-gestation areas can be delineated if observer data on reproductive status is
available.

Example ISRA: Eastern Agulhas Front ISRA for neonate and YOY Porbeagle Lamna nasus
in the Indian Ocean (Jabado et al. 2023).
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Regional information showed that only two areas with high abundance of neonate and
YOY Porbeagle were evident in the Indian Ocean. The Eastern Agulhas Front ISRA is one
of these two areas and it was delineated based on a paper using longline data.

Available evidence: Regional maps of Porbeagle catch-per-unit-effort (CPUE) split by
life-stage were available for the Indian Ocean (Semba et al. 2013; Figure 3), allowing the
identification of the two important areas. Crucially, maps also showed locations with no
catch, so the area reflects the actual distribution of neonates and YOY rather than the
footprint of the fishery.

Data limitation: The maps only showed aggregated data in very coarse 5°x5° grid cells,
leading to a large, unrefined ISRA boundary. Higher resolution maps or the raw spatial
data were not available for the ISRA delineation.

Application to ISRA delineation: The map panel for the neonate and YOY Porbeagles was
georeferenced and a large buffer was used around the central points due to the very
coarse resolution. The boundary could not be further refined (Figure 4).

Relevance to RFB collaboration: Access to analyses based on the original higher-
resolution spatial data could allow the area of highest interest to be identified more
precisely and reduce reliance on coarse grid cells.
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Fig. 3. The regional overview map showed the fishing footprint as well as the broad area
in the southern Indian Ocean where early life-stage Porbeagle were relatively abundant
(Semba et al. 2013).
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Flg 4 The zoomed map highhéhfs the main challenge of delineating this ISRA: the very
coarse 5°x5° spatial resolution led to the delineation of a large and approximate ISRA

boundary (in red; Semba et al. 2013).
Sub-Criterion C5 - Undefined Aggregations
Definition: Areas where an aggregation or assemblage of sharks regularly and/or predictably

occur, year-round or seasonally, but the function of the aggregation
or assemblage is currently either unknown or falls outside the other sub-criteria.



Purpose: Considering fisheries-dependent data, this sub-criterion identifies areas where a
species aggregates, even where the function of the aggregation is not understood. The
key is fo demonstrate aggregation, which is best achieved with per-set or per-haul counts
of individuals that show many animals occupying the same place at the same time,
rather than with catch-per-unit-effort (CPUE).

Example ISRA: La Perouse Bank - Juan de Fuca ISRA for North Pacific Spiny Dogfish

Squalus suckleyi and White-spotted Ratfish Hydrolagus colliei in the northwestern Pacific
(Jabado et al. 2024).

https://sharkrayareas.org/portfolio-item/la-perouse-bank-juan-de-fuca-isra

The La Perouse Bank-Juan de Fuca ISRA was identified for undefined aggregations of
North Pacific Spiny Dogfish and Whitespotted Chimaera, which reach exceptionally high
local abundance on this section of shelf near the Juan de Fuca Canyon.

Available evidence: Two fishery-independent survey datasets were available. The
International Pacific Halibut Commission (IPHC) setline survey (1998-2025) provided per-
set catches and CPUE for North Pacific Spiny Dogfish at individual station locations coast-
wide. The West Coast Groundfish Bottom Trawl Survey (WCGBTS) provided per-tow
catches for both species. Both record whole-set or whole-tow counts of individuals, so
aggregation could be demonstrated directly rather than inferred from density alone.

Data limitations: None in this case. The survey data are fine-scale and, for the IPHC,
publicly available. To show the effect of the high-resolution spatial data compared to



	IOTC_Cover_Important Shark and Ray Areas_ISRAs_RWJ.pdf (p.1-2)

