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IOTC BIOLOGICAL AND MORPHOLOGICAL DATA COLLECTION

Introduction

Fish biological data are essential for the effective management of marine resources. However, collecting and managing
these data remain challenging for many government institutions, despite the extensive scientific research conducted
on marine life. Most research activities are privately funded, and the resulting data are privately owned, with
confidentiality agreements often established before any work begins. Consequently, although biological data are
widely collected across the world’s oceans, they are often either not accessible to national institutions or cannot be
shared by those institutions.

In addition to these common issues, there are other limitations associated with the biological data that are collected.
As a result, the amount of biological data available to the IOTC Secretariat for data processing and stock assessment is
limited. Several working parties have recommended that the Secretariat develop and host a biological database;
however, progress has been constrained by the scarcity of accessible information. Recently, the Secretariat has
introduced a new reporting form to assist member countries in collecting and submitting biological data.

This paper reviews the biological data currently held by the Secretariat, examines collaborative efforts with partner
institutions aimed at developing a comprehensive biological database, and introduces the newly implemented
biological data-collection form

Background

Biological data encompass a broad range of information used in scientific analyses, including measurements of
morphometric and other biological characteristics of a species. These data are essential for assessing fish populations
and understanding stock status. Such information is crucial for supporting management decisions related to fisheries
conservation and resource use.

The common biological data categorisations include:

Taxonomic and specimen identification
This includes the identification of the species, genus/family, sex, and scientific name of the specimen.

Physical and morphometric data
These consist of measurement-based variables such as length, weight, body proportions, and other external physical
features of the fish, as well as the condition of the specimen.

Environmental data

These describe the physical characteristics of the aquatic environment from which samples are collected. Relevant
parameters may include depth, temperature, and other environmental conditions that influence species distribution
and biological processes.

Tissue samples

These involve the collection and analysis of tissues such as gonads, liver, blood, and otoliths. Tissue analyses provide
valuable information on diet, maturity stage, reproductive status, growth, and other key aspects of the species’
biology.

These components of biological data, although not exhaustive, are essential for the work carried out by the I0TC
Secretariat. While physical, morphometric, and environmental data are the most widely used for preliminary analyses,
additional biological sampling, such as tissue analysis, is also crucial for comprehensive assessments.
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The Secretariat has relied for many years on historical morphometric datasets for major IOTC species to develop
conversion factors. The conversion equations published by the Secretariat are widely used by scientists from member
countries for a range of analytical purposes.

Historical biological data

In the past, several data-collection projects were implemented to gather a range of biological parameters. The
predecessor of the IOTC, the Indo-Pacific Tuna Programme (IPTP), conducted multiple in-country sampling
programmes during the 1980s and 1990s. These efforts focused largely on small-scale fisheries, particularly line and
gillnet fisheries, which are common in coastal countries and primarily target small tuna species.

Furthermore, since the early 2000s, Mr. Constantine Stamatopoulos, through the FAO, published a technical handbook
on Sample-based Fishery Surveys (Stamatopoulos 2002). Although produced more than two decades ago, the
handbook is still widely used by samplers and trainers. It provides detailed sampling methodologies for various survey
objectives, including methods for raising catch and effort data.

With the expansion of industrial fisheries from the mid-1990s onward, several biological sampling programmes were
established to collect data from industrial fleets. These programmes were implemented by institutions such as the
French National Research Institute for Sustainable Development (IRD, formerly ORSTOM) and the Spanish Institute of
Oceanography (IEQ). The primary source of these data has been observers placed on board vessels for research and
monitoring purposes.

Availability of Morphometric Data

Recently, the Secretariat has been collecting and compiling from several published research documents. These data
are available for several IOTC species and originate from a variety of research studies. The available conversion
equations are in appendix |.

Challenges in Collecting Biological Data

Collecting biological data can be challenging, particularly when on-board sampling procedures are not in place for
certain species. This is one of the main reasons for gaps in size-measurement data. In many fisheries, specimens are
processed at sea: headed, tailed, gutted, or cut into pieces, before landing. Species within the same family often share
similar external features, making accurate identification difficult once they have been processed. This issue is especially
evident for billfish species, for which size-measurement data from small-scale and medium-scale fisheries are largely
unavailable. Ongoing projects aim to address these challenges, particularly for billfish (Darsigan et al. 2025).

Furthermore, many countries are making effort to review their biological data of the main tuna species caught in their
waters, au

Technological Approaches to Sampling

In addition to traditional sampling procedures, new technological initiatives are being developed to improve fish data
collection. Some institutions are implementing Electronic Monitoring Systems (EMS) capable of sampling individual
fish according to pre-defined strategies set by the system (Xabier Lekunberri et al. 2022).

Current Development of IOTC Biological Databases

Several member countries contributed to the Secretariat activities, particularly in implementing scientific projects
requested by the Scientific committee. The Secretariat received funding from some member countries through various
means. Currently two major projects are under development which will incorporate the development of the biological
data bank.Both projects are funded by the European union, either through direct funding or through other associated
project.

The main European Union funded, will include a pilot of large regional sampling programme, with the overarching
objective of conduct a scoping study which will analyse the potential options for designing a programme that will allow
for the coordination of the collection of representative size measurements for both IOTC and bycatch species in the
IOTC Area of Competence.
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Tasks to be carried out under this activity include:

review available size-frequency data, individual morphometric data, and associated relationships for both IOTC
and bycatch species within the 10TC area of competence, with the aim of identifying data gaps and setting
priorities;

analysis of potential options for designing a regional sampling programme, reviewing the following aspects in
particular:

o the scope of the sampling programme — which CPCs could be involved and where interventions would
be most beneficial;

o identification of the realistic objectives that the programme can achieve;
o identification of priority species for focusing sampling efforts on;

o analysis of the logistics that would need to be considered during the development of a region-wide
programme;

o analysis of the resources that would be required to develop and maintain a programme;

o analysis and development of suitable collection/preservation protocols for samples;

o analysis of suitable data and sampling management considerations including data and sampling
hosting (e.g., centralised vs decentralised), maintenance, coordination and data sharing;

o consideration of suitable capacity building activities that would benefit the development and running
of the sampling programme.

Conduct a pilot phase to be implemented in three CPCs identified during the scoping phase as those where
interventions are expected to be most beneficial. Coordinate with those CPCs to set up teams who can go on
to train national staff and implement sampling activities for the following data using a three-tiered approach
during a pilot phase:

o Collection of morphometric measurements;
o Collection of biological samples for genetic structure analyses; and

o Collection of biological samples for epigenetic ageing and/or Close-Kin Mark-Recapture (CKMR), with
albacore and/or bigeye tuna as priority species.

The work will likely focus on albacore, yellowfin, and bigeye tuna, as these are the key species for which age
and length data are critical to integrated stock assessments. The scoping study should provide guidance on the
recommended prioritization and sequencing of work among these species.

The second project that will improve the biological data of the Secretariat, will be through the South West Indian Ocean
Project (SWIOP), aiming at the development of sample storage and management facilities.

This will be to establish a regional Fish Biological Sample Bank (IO-FishBank) to ensure the long-term preservation,
traceability, and accessibility of biological materials collected through research surveys, observer programmes, and
fisheries monitoring activities in the Indian Ocean. The initiative will strengthen the scientific basis for stock
assessment, biodiversity studies, and ecosystem-based management, while promoting collaboration among regional
research institutions.

The specific objectives are to:

Establish a dedicated facility with controlled cryogenic storage capacity for biological materials
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Develop and deploy a digital system for the management of sample metadata and traceability, aligned with
FAIR data principles

Implement standard operating procedures for the reception, processing, and cataloguing of samples

Facilitate regional collaboration and capacity development to ensure sustainable use and governance of the
repository

This task will be composed of four inter-related activities:

1.

Infrastructure setup and system integration

o Install one -80 °C freezer (capacity ~24,000 cryotubes) and two -20 °C units for bulk storage, with
continuous temperature monitoring and backup power supply

o Establish a digital management system integrating a secure database and a web interface for sample
metadata, traceability, and access control

o Develop data exchange protocols to ensure interoperability with IOTC and national databases.
Protocol development and standardisation

Prepare and validate standard operating procedures (SOPs) for sample collection, labelling, transport, and
archiving, drawing on international best practices (e.g. SPC Pacific Specimen Bank)

Train national and regional partners on SOPs, quality control, and ethical standards.
Sample collection and catalogue initiation

o Coordinate with ongoing monitoring and observer programmes to obtain an initial set of priority
samples from key IOTC and SIOFA species

o Assign unique barcodes and record detailed metadata (species, date, location, tissue type,
preservation method, collector, etc.) in the digital catalogue

o Implement a pilot workflow covering sample reception, storage, and data entry to test full operational
capacity.

4. Governance, access, and sustainability

o Establish a regional advisory group to oversee sample access, prioritisation, and benefit-sharing in line
with material transfer agreements (MTAs)

o Develop an access policy and propose a framework for integration within IOTC’s data collection and
research coordination mechanisms

o ldentify opportunities for co-financing and long-term hosting within an existing marine research centre
in the South-West Indian Ocean.

The expected outputs of the task include:

10-FishBank facility established, equipped with operational cryogenic storage (-80 °C and -20 °C units) and a
digital sample management system

Standard operating procedures (SOPs) for sample collection, storage, and metadata management validated
and disseminated regionally

Initial catalogue of biological samples (target: up to ~16,000 samples) from selected IOTC and SIOFA species
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e Regional advisory group and governance framework established, including access policy and draft MTA
templates

e Training session conducted on sample management protocols and data entry.

e Integration framework prepared for interoperability with IOTC data systems and regional monitoring
programmes.

I0TC Biological Data Collection and Reporting

A key element in biological sampling is the methodology applied. The FAO provides detailed guidance on sampling
methods for various purposes, including how to collect and record data. Following a review highlighting deficiencies in
species identification, the Secretariat recently conducted two regional workshops on species identification. One
module focused specifically on the collection of biological samples, covering sampling methodology, types of samples,
and proper sampling techniques.

Recognizing the limited biological data available at the Secretariat and responding to calls for a centralized database,
the Secretariat introduced a new data collection form, Form 5MB along with description for collecting and reporting
biological and morphometric data.

I0TC Data Collection Form (Form 5MB)
In addition to the required metadata, the form is divided into three main sections:
1. Sampling: records detailed information about the species sampled:

o Original source of the data: Main collection point, which may include research institutions, logbook
data from fishers, or electronic sources such as cameras.

o Sampling protocol used: Specifies whether exhaustive, systematic, or randomized sampling was
applied.

o Catch estimation: Associated with the specimen.

o Data elements: Month, area, fishery type, condition of the specimen, and fate (retained for landing or
discarded).

2. Morphometric Data: captures the physical measurements of the specimens:

o Length: Type of length measured (if more than one measurement was recorded) and the tool used for
measurement.

o Weight: Type of weight measurement and the tool used. Note: Emphasis is placed on recording the
measurement tools, as different tools can produce different values for the same measurement type.

3. Tissue Sampling: covers biological samples collected from specimens:
o Type of tissue collected: e.g., otoliths, gonads, blood.
o Storage of samples
o Maturity stage
o Type of measurement or analysis conducted

o Measurement values / mass

Discussion

The availability and collection of biological data within the IOTC remain limited compared to other Regional Fisheries
Management Organisations (RFMOs), where long-standing and structured biological programmes are in place. The
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International Commission for the Conservation of Atlantic Tunas (ICCAT) has implemented a comprehensive biological
sampling programme since 2011, supported by standardised sampling designs and protocols, and continues to collect
biological material for multiple species. Within the Western and Central Pacific Fisheries Commission (WCPFC),
biological data collection has historically been ad hoc; however, in 2024 the Commission adopted a formal biological
sampling plan for tuna and billfish species (T. Peatman, J Scutt Phillips, and S. Nicol 2024). The Inter-American Tropical
Tuna Commission (IATTC) operates an extensive Biology Program focusing on life-history and behavioural information
for tunas, tuna-like species, and associated species in the Eastern Pacific Ocean. In the Indian Ocean, complementary
efforts have also been undertaken by research institutions. Notably, IFREMER published a dataset of Biometric data
for large pelagic fish in the Indian Ocean collected over several years, which provides valuable inputs for developing
morphometric relationships for billfish and other species. These examples highlight the benefits of coordinated
biological sampling and demonstrate the potential for strengthening similar initiatives within the IOTC area.

Conclusion

The collection and availability of biological data within the I0TC framework remain limited despite past initiatives
undertaken by programmes such as the Indo-Pacific Tuna Programme (IPTP) and research institutions working with
industrial fleets. While valuable morphometric and biological data exist across various external repositories and
RFMOs, the Secretariat currently lacks a centralized system capable of compiling and managing these datasets
comprehensively. Existing submissions, primarily morphometric records, are often incomplete and do not consistently
include the essential variables required to assess data quality, accuracy, or suitability for scientific analyses.

These gaps highlight the need for a structured and coordinated approach to biological data collection. The introduction
of Form 5MB, together with strengthened collaboration between CPCs, scientific institutions, and partner
organizations, represents an important step toward improving both the volume and standardization of biological
information submitted to the Secretariat. These efforts will support the development of a dedicated biological
database, enabling more robust stock assessments, enhancing comparability across fisheries and regions, and
ultimately contributing to better-informed management and conservation of IOTC species.
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Appendix I: List of morphometric conversion factors available at the Secretariat

Length-weight conversion factors collected by the Secretariat

Specie
s Code Species ocean Equation a b N Reference
Group
Indian GUT =a*PFL"b 9.0000e-06 3.118 390 Setyadji et al. (2016)
- Uchiyama and
— g% A -
BLM BIaclf Pacific RD = a*EFLAb 1.4422e-06 2.989 24 ma (2003)*
marlin
Western-Central RD = a*FLAb 6.6100e-06 3.336 117 Speare (2003)
Pacific
Atlantic RD = a*FL"b 1.1955e-06 3.366 5,245 Prager et al. (1995)
BUM Blue Indian GUT = a*EFL"b 1.0000e-05 3.064 324 Setyadji et al. (2016)
marlin
Pacific RD = a*EFLAb 2.7223e-06 331 154 Uchivamaand
’ ’ Kazama (2003)*
o Uchiyama and
Pacif RD = a*EFLA 1.3326e- 41 17
acific a b 3326e-06 3.413 Kazama (2003)
- Uchiyama and
— % A -
Pacific GUT = a*EFLAb 3.0393e-06 3329 1427 | - (2003)*
mis  Striped Western-Central RD = a*EFLAb 4.6800e-06 316 1,037 Sunetal. 2011
marlin Pacific
Billfish
W - I
Paiisftiim Centra RD = a*LJFLAb 3.2000e-07 3.56 170  Shimose et al. 2013
Western-Central RD = a*LIFLAb 1.0120e-07 355 214 Kopfetal. 2011
Pacific
Indian RD = a*EFLAb 4.0000e-05 2.52 Kar et al. (2015)
Indo- . .
. Indian RD = a*LJFL"b 5.0000e-05 2.589 101 Hoolihan (2006)
SFA Pacific
sailfish Uchiyama and
o — % A -
Pacific RD = a*EFLAb 6.9010e-05 2.524 35 oo (2003)*
Garcia-Cortés and
i =a* A "
Atlantic GUT = a*LIFL b 8.5703e-08 3.918 16 Mejuto 2002
Indian GUT = a*PFL b 3.0000e-05 2.94 1,429 Setyadji et al. (2016)
SWO Swordfish Poisson and Taquet
Indian GUT = a*LIFLb 5.8641e-06 3.085 334 « q
(2001)
. Mejuto et al.
— q* A -
Indian RD = a*LIFL b 3.8150e-06 3.188 3,608 (1998)*
Indian RD=a*FLAb 1.5900e-05 2846 2,842 ngz:gz:;gog
BSH Blue shark
Indian RD=a*FL b 2.7968e-06 3.17 2,279 Arizetal. 2007
Sharks Bigeye Romanov and
BTH By Indian RD=a*FLAb 1.4130e-05 2.996 185
tresher Romanova 2012
FAL Silky shark  Indian RD=a*FLAb 1.6000e-05 2.915 gg7 Romanovand

Romanova 2009
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Specie
s Code Species ocean Equation a b N Reference
Group
Indian RD=a*FLAb 4.7255e-06 3.177 369 Ariz et al. 2007
Oceanic
ocs whitetip Indian RD=a*FLAb 1.8428e-05 2.925 93  Ariz etal. 2007
shark
POR Porbeagle  Atlantic RD=a*FL"b 1.4823e-05 2.964 Skomal et al. 2003
sma oot an RD=a*FLAb 3.4900e-05 2.765 gog Romanovand
mako Romanova 2009
Great Romanov and
SPK hammerhe Indian RD=a*FLAb 2.9300e-06 3.235 143
Romanova 2012
ad
Scalloped Romanov and
SPL hammerhe Indian RD=a*FL"b 2.1010e-05 2.88 197
Romanova 2012
ad
TIG Tiger shark  Indian RD=a*FLAb 2.6140e-05 2.824 676 Romanovand
Romanova 2012
Length-length conversion factors collected by the Secretariat
Specie
s Code Species ocean Equation a b N Reference
Group
Indian GUT = a*PFL"b 9.0000e-06 3.118 390 Setyadji et al. (2016)
- Uchiyama and
— % A -
BLM BIaclf Pacific RD = a*EFL b 1.4422e-06 2.989 24 Kazama (2003)*
marlin
Western-Central RD = a*FLAb 6.6100e-06 3336 117 Speare (2003)
Pacific
Atlantic RD = a*FL"b 1.1955e-06 3.366 5,245 Prager et al. (1995)
BUM Blue Indian GUT = a*EFL b 1.0000e-05 3.064 324 Setyadji et al. (2016)
marlin
Pacific RD = a*EFLAb 2.7223e-06 331 154 Uchivamaand
’ ’ Kazama (2003)*
Pacific RD = a*EFLAb 1.3326¢-06 3.413 17 Ychiyama and
Billfish ’ ’ Kazama (2003)
e Uchiyama and
— a*EE| A -
Pacific GUT = a*EFLAb 3.0393e-06 3329 1427 (2003)*
Mg Striped Western-Central RD = a*EFLAb 4.6800e-06 316 1,037 Sunetal 2011
marlin Pacific
\Ff\;iisftiim'centra' RD = a*LIFLAb 3.2000e-07 3.56 170  Shimose et al. 2013
Western-Central RD = a*LIFLAb 1.0120e-07 355 214 Kopfetal. 2011
Pacific
Indian RD = a*EFLAb 4.0000e-05 2.52 Kar et al. (2015)
SFA
Indian RD = a*LJFL"b 5.0000e-05 2.589 101 Hoolihan (2006)
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Specie
s Code Species ocean Equation a b N Reference
Group
Indo- Uchiyama and
Pacific Pacific RD = a*EFL"b 6.9010e-05 2.524 35 ¥
. Kazama (2003)*
sailfish
Garcia-Cortés and
i — a% A -
Atlantic GUT = a*LJFL"b 8.5703e-08 3.918 16 Mejuto 2002
Indian GUT = a*PFL"b 3.0000e-05 2.94 1,429 Setyad;ji et al. (2016)
SWO Swordfish Poisson and Taquet
Indian GUT = a*LIFL b 5.8641e-06 3.085 334 " q
(2001)
. Mejuto et al.
— % A -
Indian RD = a*LJFL b 3.8150e-06 3.188 3,608 (1998)*
Indian RD=a*FLAb 1.5900e-05 2.846 2,842 ﬁgﬂzﬂngggog
BSH Blue shark
Indian RD=a*FL"b 2.7968e-06 3.17 2,279 Ariz et al. 2007
Bigeye . Romanov and
BTH Indian RD=a*FL"b 1.4130e-05 2.996 185
tresher Romanova 2012
Indian RD=a*FLAb 1.6000e-05 2915 687 ﬁgﬁ:;gza"";gog
FAL Silky shark
Indian RD=a*FL"b 4.7255e-06 3.177 369 Ariz et al. 2007
Oceanic
0CsS whitetip Indian RD=a*FL"b 1.8428e-05 2.925 93 Ariz et al. 2007
Sharks shark
POR Porbeagle  Atlantic RD=a*FL"b 1.4823e-05 2.964 Skomal et al. 2003
sma  onortin i RD=a*FLAb 3.4900e-05 2765 90 Romanovand
mako Romanova 2009
Great Romanov and
SPK hammerhe Indian RD=a*FL"b 2.9300e-06 3.235 143
Romanova 2012
ad
Scalloped Romanov and
SPL hammerhe Indian RD=a*FL"b 2.1010e-05 2.88 197
Romanova 2012
ad
TIG Tiger shark  Indian RD=a*FLAb 2.6140e-05 2824 676 hRomanovand

Romanova 2012
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