WILD CETACEANS USED FOR SCIENTIFIC PURPOSES: REPLACEMENT,
REDUCTION AND REFINEMENT FOR TAGGING AND BIOPSY TECHNIQUES AS

WELL AS BEHAVIOR AND DATA VALIDITY.
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BIOPSY AND TAGGING: WHY DOES IT MATTER?
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Population structure.
Population connectivity.
Demographic parameters.

Critical habitats (e.g.,
foraging; migration,
reproduction).

Overlap and exposure to
human threats.




CETACEAN BIOPSY SAMPLING
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CETACEAN TAGGING

KLocation data. \

* Behavior (e.g.,
movements and

* Foraging.
\° Physiology.
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Andrews et. al., 2019



HOW IS BIOPSY SAMPLING AND TAGGING DONE?







The 3Rs

REPLACE

Finding new ways to
perform tests without the
need for animal models.

Difficult for cetaceans.
Specific biological
questions require

studying species in their
natural environment

REDUCE

Seeks to minimize the
number of animals used
in experimentation.

More efficient analysis
of existing data to
reduce number of

individuals sampled

REFINE

Aims to minimize the potential
suffering, pain, and distress of
animals during testing.

Improvements in
sampling devices and
methods to minimize
impact to individuals




Refinement in biopsy sampling

KSampling methods. \

= Crossbow versus rifles.
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Refinement in biopsy sampling

KSampling methods. \

= Crossbow versusrifles.
= Pole sampling.
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Refinement in biopsy sampling

KSampling methods. \

= Crossbow versusrifles.
= Pole sampling.

= Miniaturized tips (for
certain applications).
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Refinement in biopsy sampling

KSampling methods. \

= Crossbow versus rifles.
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= Pole sampling.

= Miniaturized tips (for
certain applications).

= Collection of sloughed
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Refinement in biopsy sampling

KSampling methods.

= Crossbow versus rifles.
= Pole sampling.

= Miniaturized tips (for
certain applications).

= Collection of sloughed
skin.

= eDNA samples.

Process of eDNA
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Refinement in biopsy sampling o2

KSampling methods.

© Government of Western Australia

Crossbow versus rifles.
Pole sampling.

Miniaturized tips (for
certain applications).

Collection of sloughed
skin.

eDNA samples.
UAVSs.
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Refinement in tracking methods

* Development of robust devices

= Follow-up studies.

= | aboratory testing.




Refinement in tracking methods: discovery of design vulnerabilities
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Refinement in tracking methods: discovery of design vulnerabilities

Design No. observed No. of %
vulnerability deployments

Articulation failure

Anchor/transmitter
interface failure

Damage of the tag’s
posterior end

 Some of these vulnerabilities may have been
present for ~20 years but were not detected or

quantitatively evaluated due to a lack of follow-up
studies.

* Breakages were linked to demographic, health
and behavioral effects.




Refinement in tracking methods: development of robust tags
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Refinement in tracking methods: development of robust tags
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Refinement in tracking methods: development of robust tags.
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Refinement in tracking methods: miniaturization

CURRENT

SPOT-372 SPOT-177S

FOOTPRINT

REDUCED
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Zerbini et al., 2025; 2026

= | spor.a72 | SPOT77 BY 50-70%
Length (mm) 297 125

Weight (g) 390 180



Refinement in tracking methods: references
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_Summary

* Development of modern techniques and sampling
procedures have improved over time.

* Development has helped with “Refinement” of
devices and sampling methods (addressing animal
care guestions/concerns).

e Morereliable instruments/methods result in
better data, indirectly addressing with “Reduction”.

« “Replacement” remains a difficult task for marine
mammal surveys.
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http://www.marinemammals.gov.au/

THANK YOU!

Mariano Sironi, ICB
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