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Abstract

On 1 January 2013, research using cephalopod molluscs, from hatchlings to adults, became regulated within
Directive 2010/63/EU. There are significant difficulties in captive breeding in the great majority of currently
utilised species. Thus, scientific research relies upon the use of wild-caught animals. Furthermore, live
cephalopods are shared and transported between different stakeholders and laboratories across Europe
and other continents. Despite existing European and national legislation, codes, guidelines and reports
from independent organisations, a set of recommendations specifically addressing the requirements for
the capture and transport of animals belonging to this taxon are missing. In addition, although training
and development of competence for all people involved in the supply chain are essential and aim to
ensure that animals do not suffer from pain, distress or lasting harm, the requirements for those capturing
and transporting wild cephalopods have not been considered. This Working Group reviewed the current
literature to recognise scientific evidence and the best practice, and compiled a set of recommendations
to provide guidance on the ‘techniques’ to be used for the capture and transport of live cephalopods for their
use in scientific procedures. In addition, we propose to (a) develop standardised approaches able to assess
recommended methods and objectively quantify the impact of these processes on animals™ health, welfare
and stress response, and (b) design a training programme for people attaining the necessary competence for
capture and transportation of live cephalopods, as required by Directive 2010/63/EU.
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Introduction

Cephalopods (nautilus, cuttlefish, sepiolid, squid and
octopus) are the sole invertebrates listed among the
species regulated by Directive 2010/63/EU for use in
scientific research. The taxon counts about 800 living
species, all marine, and constitutes a class belonging to
the phylum Mollusca. Over the last decades, discoveries
about cephalopod biological, evolutionary, morpho-
logical, genomic and physiological innovations and
adaptations, as well as their neural and cognitive charac-
teristics, have promoted a renewed interest for these ani-
mals, favouring the increase in the number of studies and
species utilised for scientific purposes.'® At the same
time, the relevance of their welfare status”® and its con-
sequences on the scientific outcome have increased in
both the commercial and the scientific fields.

Article 9 of Directive 2010/63/EU specifies that ani-
mals must not be taken from the wild for use in proce-
dures (Article 9.1) unless the relevant National
Competent Authority (NCA) grants an exemption
(Article 9.2) based on the scientific justification that
the purpose cannot be achieved using bred animals.’

The Directive also requires that the capture of live
wild animals should be accomplished by competent
people using methods which do not cause avoidable
pain, suffering, distress or lasting harm (PSDLH;
Article 9.3). In addition, adequate care must be taken
to prevent physical injury and stress to the animals at
all stages in the supply chain, including capture, trans-
portation and acclimatisation to laboratory conditions
(and quarantine when required). Consequently, the
capture and transportation of animals from the wild
should be well planned, meticulously prepared and
effectively performed.

For the vast majority of laboratory animals —
including vertebrate aquatic model species — produc-
tion technology has reached a maturity that allows
their breeding for use in procedures. On the contrary,
cephalopod culture is still in its infancy, having faced
several bottlenecks to the point that few cephalopod
species are currently cultured in captivity at a limited
local scale.'®!'" Culture protocols of cephalopods for
scientific purpose are not fully developed yet, and evi-
dence for successful rearing of multiple generations in
captivity'> ' without altering their welfare and behav-
iour is still lacking, possibly with a few exceptions.
Similarly, doubts and criticisms arise around the devel-
opment of a possible industrial aquaculture for these
animals'>'® considering their sentience, sophisticated
neural organisation and cognitive capabilities.' >’

Despite the increased scientific interest in these
organisms, most of the research performed on these
molluscs still relies upon the collection and transport
of wild-caught animals. Here, we present the outcomes

of the work of the FELASA Working Group ‘Capture
and transport of cephalopods’ with the aim of developing
recommendations about methods to be utilised and guid-
ance about the required competence of people involved in
the capture and transport of these animals for scientific
research.

Cephalopods as laboratory animals: a
legislative framework for capture and
transport

Since Directive 2010/63/EU came into force in 2013, no
gold standard method has been proposed to capture
wild aquatic animals — including cephalopods — for
use in scientific research. We analysed the available
legislation and recommendations regarding the capture
and transport of aquatic animals, and we identified
several regulatory and recommendation documents of
interest. A summary of the outcomes of our analysis is
available in Suppl_l:(Legislative framework in the
Supplemental Material), while a detailed review is pro-
vided in the ancillary work."”

From the analysis any legislative or regulatory doc-
ument with explicit mention of cephalopods were
found. In addition, we found that most of the recom-
mendations are aimed at protecting animals during
transportation, with limited detail provided for the
capture from the wild, at least when aquatic species
are considered.

Another key and reiterated element in these recom-
mendations is the attention given to the competence of
the personnel, that is, the need for proper training for
those involved in the capture and transport of wild
animals. All of the recommendations point out that
the main source of suffering and distress in animals
being captured, handled and transported relates to
the limited competence of the people involved.

Despite the existence of European Directives and var-
ious guidelines and documents (see Suppl_1: Legislative
framework in the Supplemental Material, and Pieroni
et al.'”), it is clear that regulations on capture and trans-
port lack specific recommendations about wild cephalo-
pod species, at both general and species-specific levels
(for a detailed overview, see table 1 in Pieroni et al.'”).
However, considerations and precautions on capture
and transport of cephalopods for research purposes
are included in the Guidelines for the Care and
Welfare of Cephalopods in Research.'®

Recommendations for capture and
transport of cephalopods in research

The purpose of this Working Group was to carry out
detailed text mining, which identified more than
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100 published works. This informed a review of exist-
ing capture methods for collecting and about those
adopted in transporting live wild cephalopods. The
outcome of this analysis is not provided herein but is
presented in detail in the ancillary work.?

The analysis of the available information highlight-
ed important considerations:

e All the capture methods reported in various studies
have been taken from fishery and readapted in a
small set of cases for scientific purposes.

e There are no species-specific procedures but rather sev-
eral ‘protocols’ and/or variants for the same method.

e No particular attention is given to the different life
stages of cephalopods used in the studies, and this
piece of information is often missing.

e Very little information is provided about the capture
and transport procedures adopted, and in most cases,
only one of the two “parts of the story’ is described.

e Some papers provide a list of recommendations
which are mainly anecdotal or derive from indirect
communications, and they should therefore be vali-
dated further by robust studies.

Maximising welfare during the capture of
live wild cephalopods

According to the General Section 4.2 of the Council
Recommendation of 18/06/2007:

e Animals should be captured by ‘humane methods

minimising ‘the impact of the capturing procedures
on the remaining wildlife and habitats’.

e ‘Any animal found to be injured or in poor health
should be examined by a competent person...In
case of serious injury, the animal should be killed
immediately by a humane method’ described in the
Directive 2010/63/EU.

e ‘Appropriate and sufficient transport containers and
means of transport should be available at capture
sites, in case animals need to be moved for exami-

nation or treatment’."”

How should we apply all of this advice to cephalo-
pods? There is not a unique reliable method to capture
every cephalopod species, but rather a small range of
techniques that best fits the species-specific needs, also
considering their life stage, physiology and inter-
individual variability. When considering the following
capture methods (Table 1), we recommend associating
a severity assessment in order to try to predict the
impact of a given protocol on the welfare of wild
cephalopods.

Fishing: what can we learn from it?

Cephalopods are animals of great interest for commer-
cial purposes, currently accounting for 5% of the
marine capture volume worldwide,?® with a significant
increase in demand, although this was recently slowed
by the COVID-19 outbreak (see Suppl_RN: Reference
to the ancillary work and other notes in the

and by persons competent to apply them’, Supplemental Material). For this reason, a great
Table 1. Capture methods.
Capture method Nautilus Cuttlefish Sepiolidae Squid Octopus
Trawl NR NR NR NR NR
W, E W, E W, E W, E W, E
Traps BLT BkT, CtT NR BLT JBP
Juv, Ad SzS, Ad Szl SzS, Ad SzS, Juv, Ad
GPS GPS GPS
Pots Not adopted Not Adopted NR JBP Pt, JBP
Szl SzS, Juv, Ad, Juv, Ad
GPS
Jigs Not Adopted NR Not Adopted NR NR
W, E W, E W, E
Nets Not Adopted N DN, SN PN, SN, Ad Not Adopted
Juv, Ad Juv, Ad BN Hatch
Hatch

Overview of the most and least recommended capture methods of live cephalopods for research purposes. Data are summarised by
method (i.e. trawl, traps, pots, jigs and nets) and taxon. For a detailed review, see ancillary work of Pieroni et al."”” and table 2 therein.
Recommendations are coded: boldface for the most recommended method; bodface and italics for the second most recommended
method; Not Adopted for not generally adopted method; NR, not recommended.

Ad: adult; Bkt: basket traps; BLT: baited or light traps; BN: bongo nets; CtT: cuttlefish traps; DN: dipnets; E: environmental issue;

GPS: global positioning system; Hatch: hatchling; JBP: Japanese baited pot; Juv: juvenile; PN: pound nets; Pt: pot; SN: seine nets; Szl: size-
issue; SzS: size-selective; TN: trammel nets; W: welfare issue. For taxon-specific details, see Suppl_4 in the Supplemental Material.
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number of capture methods have been developed by
artisan and small-scale fisheries.”! On the other hand,
many reports on cephalopods biology and fishing have
been published (for a detailed review, see table 2 in
Pieroni et al.'’), but no comprehensive summary of
the numerous cephalopod capture methods is currently
available for a given species and life stage. However,
Rathjen” stated the need for ‘more resource-friendly’
fishing methods for these animals. In his work, line
jigging was the most suitable fishing gear for squids
(Loligo forbesii, Illex argentinus, Todarodes pacificus
and Nototodarus sloanii). The technique appears selec-
tive and adjustable for the size of the specimen, thus
limiting the impact on the environment or other fauna.
Trawling is also much utilised for fishing cephalopods,
but this results in the by-catch of other animals, as it is
not species or size specific.

Traps and pots are utilised in many geographical
areas and represent traditional gears for fishing cepha-
lopods. These rely on the natural trend of some species
to search for dens and hidden refuges. Spearing, mul-
tiple hooks and trolling are still used, although with
local adaptions and relatively small variations.

In our opinion, the fundamental question for the
scientific community would be whether we can adjust
some of the currently available fishing methods to
render them suitable for collecting cephalopods used
for research purposes. The answer is yes, providing
that coordinated, cooperative interaction between dif-
ferent stakeholders is established.

Capture of live cephalopods for research
purposes

An overview of the best recommended methods for the
capture of live cephalopods for research purposes is
provided in Table 1.

Nautiluses. Collectors and scientists unanimously
agree upon the use of baited or light traps as the best
method for capturing live wild nautiluses. A prototype
originally reported by Carlson®® is still utilised with
some variations, including monitoring systems.

Cuttlefishes and sepiolids. From the little informa-
tion available about the capture methods for cuttle-
fishes, the most feasible technique seem to be traps,
in particular basket or cuttlefish traps, very similar to
those employed for squid but larger and lighter. Under
these conditions, juvenile and adult cuttlefishes are cap-
tured uninjured. These size-selective gears may allow
for the addition of the seabed which can be used as
an attractive spawning substrate for broodstock des-
tined for aquaculture purposes.”* Large nets, such as
trammel nets, are also suitable for catching both

juvenile and adult animals without excessive constraint
and without resulting in any environmental issue as is
the case for trawling. Seine nets and dipnets are mostly
used for adult forms of sepiolids (e.g. Euprymna sco-
lopes and E. tasmanica) destined for research and are
considered the less traumatic method for these small
cephalopods.?

Squids. For squids, one of the most frequently
employed capture method is the jig lure with barbless
hooks operated mechanically or by hand.*® Analyses of
the impact of this capture method revealed that it indu-
ces some injury to the animals (see Table 1 and
Suppl_4: Supporting info to the overview of capture
and transport methods in the Supplemental Material).
Alternatively, several kinds of nets have been utilised to
capture squids for laboratory use: pound nets, bongo
nets, seine and dip nets which all proved to be harm-
less. These nets are large, and squids are able to swim
before they get caught, forming a consistent sample
size.'”?” Furthermore, these appear suitable for captur-
ing specimens of any life form, but attention must be
paid to the by-catch of egg masses.

Octopuses. Undoubtedly the best existing capture
method for octopuses is the pot.2"?*2° Pots, like traps,
are generally made of natural, non-toxic materials with
non-abrasive surfaces and exploit the natural tendency
of these animals to search for a den. Octopuses sponta-
neously settle in these gears which are very likely to
catch undamaged specimens. As reviewed,!’ pots
should have a dark tone, narrow entrance and large
interior that allows the animal to settle and see outside
without exposing itself to danger. A series of adjust-
ments have been proposed, such as the insertion of a
GPS monitoring system or the addition of a removable
lid that might also be useful for transportation. Pots are
alluring for both juveniles and adults, and very often
they can be chosen by females as substrate for laying
eggs, which, if not required for the aim of the project,
should be returned to nature afterwards. A combination
between pots and traps are the so-called Japanese baited
pots,*® combining shelter and bait (Table 1).

Transport methods of cephalopods:
maximising welfare from sea to the lab
and between labs

With regard to capture, the best transportation meth-
ods should avoid (or at least limit) PSDLH and should
not increase the stress associated with the capture tech-
nique. Again, most likely, there is not a unique proto-
col to transport cephalopod species (for a detailed
review, see table 3 in Pieroni et al.'”); inter-individual
variability and species-specific features (e.g. body size,
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physiology and biological requirements for every
life stage) must be considered when preparing the
animal for the journey.

A detailed list of considerations for transportation
of live cephalopods for research purposes is provided
by Fiorito and colleagues'® which in turn is mostly
based on available guidelines for the transportation
of live fishes,®' in compliance with the codes and reg-
ulations for European and international transport of
live animals (see Suppl_1.2: Principles for transport,
documentation and planning of the journey in the
Supplemental Material). The work could be therefore
considered as the groundwork for building upon the
best recommendations for cephalopod transport sum-
marised here in Table 2.

In the first known guidelines on the rearing of ceph-
alopods for scientific use (Grimpe’s ‘Care, treatment
and rearing of cephalopods for zoological and physio-
logical purposes’),>*** several insights about the meth-
ods of transportation and maintenance of the animals
during the journey for different species of cephalopods
are provided. These can be considered for the develop-
ment of good practice. In Grimpe’s words, a vital aspect
is always to keep cephalopods in well-oxygenated sea-
water throughout the journey, as these animals have a
high metabolic rate that rapidly produces large amount
of carbon dioxide and ammonia.***” For this reason
and to limit distress (e.g. agonistic attacks and aggres-
sion, inking), animals should be kept individually in sep-
arate bags. Some cephalopods are shipped in Styrofoam
fish boxes (cooled or heated according to the species),
although a temperature slightly below the optimum has
been suggested because it reduces the animals’ metabolic

Table 2. Transport methods.

rate, allowing the shipping water to hold more oxygen
and reduce waste production.'® However, containers
should be kept in the shade when being transporting
(e.g. by boats), or air conditioning should be used
when transporting by car or other vehicles (see
Suppl_3: Other recommendations for transport of live
cephalopods in the Supplemental Material).

Currently, there are no specific aerated containers
designed for cephalopods, and neither is there an open
system for their transport, but these could be obtained by
adjusting those available for live fish transportation.®’*
Containers can be provided with substrate only during
short journeys, as the addition of organic material can be
subjected to decomposition processes, thus reducing
water quality and oxygen, potentially compromising
animal welfare during longer journeys; sand poses the
risk of H,S release from fouled sediments. Sedation
(e.g. cold water, MgSO,4 or MgCl,) is not essential and
is not recommended for the transport of most cephalo-
pods, despite being suggested in some cases.*

With regard to capture methods, we reviewed the
literature concerning the transportation of cephalopods
(see Pieroni et al.'” and table 3 therein) in order to
extrapolate general indications that might be useful
for creating some species-specific recommendations.
Here, we summarise the recommended methods for
the transport of live cephalopods for research purposes
(see also Table 2).

Nautiluses. Boxes or insulated chests with chilled sea-
water have been recommended for both juveniles and
adults of different species of nautiluses and are pre-
ferred to plastic bags, as these can wear out, putting

Transport
method Nautilus Cuttlefish Sepiolidae Squid Octopus
Plastic bag NR M M | Hatch, M
Juv, Ad Juv, Ad S > 20 hours S (6, 12, 24 hours)
S>12 hours S> 21 hours
Ad, |
S (8-12 hours)
Box M; ChW ChB Chb Bu, Co, Ba, | Tu, J, Cr; Chb, | (for: Juv, Ad)
Juv, Ad Juv, Ad Juv, Ad Juv, Ad S (>24 hours)
S (4-12 hours) Sub Sub S (8-11 hours)
Tank Chb Chb Not Adopted Not Adopted |
Juv, Ad Juv, Ad Chb LSz; Chb Juv, Ad
Sub Sub Juv, Ad Juv, Ad S>12 hours

Overview of the most and least recommended transport methods of live cephalopods for research purposes. Data are summarised by
method (container; i.e. plastic bag, box, tank) and taxon. For a detailed review, see ancillary work of Pieroni et al."” and table 3 therein.
Recommendations are coded: bodlface for the most recommended method; bodface and italics for the second most recommended
method; underlined for the third most recommended method; Not Adopted, not generally adopted method; NR, not recommended.
Ad: adult; Ba: barrel; Bu: buckets; Chb: containers for holding bags; ChW: chilled water; Co: coolers; Cr: creels; Hatch: hatchling;

I: individual storing; LSz: large sample size; J: jars; Juv: juvenile; M: multiple storing possible; S: survival; Sub: substrate; Tu: tube.
For taxon-specific details, see Suppl_4 in the Supplemental Material.
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the welfare of the animals at risk. More specimens can
be contained in the same box, providing each animal
with at least 4 L of seawater.”?

Cuttlefishes and sepiolids. The transportation of cut-
tlefish can be challenging; animals should be trans-
ported in plastic bags or barrels, using large
containers to store them. It has been suggested to trans-
port fewer animals per plastic bag or barrel according
to the size.*® Our recommendation is to transport ani-
mals individually and not as ‘group’ of individuals. As
for cuttlefishes, sepiolids are mainly transported in
plastic bags containing few individuals according to
body size and the relative final volume of the container.
It is recommended to put these bags in larger insulated
boxes that ensure no leakage or asphyxiation of the
animals."?

Squids. During transport, squids should be individu-
ally placed in plastic bags (preferably laid horizontally),
barrels or buckets filled with seawater and oxygen in
appropriate proportions (Table 2), sealed and placed in
larger tanks or Styrofoam boxes.

Octopuses. The personal experience of Grimpe®? with
Octopus vulgaris, Eledone moschata and other species
made the author suggest the use of enamel pots placed
in Demijohn baskets with stuffed hay between them in
order to reduce potential insults related to the trans-
port method.*® These have a cylindrical base and are
conically tapered at the top. Only the lower part of the
pot (containing between 20 and 80 L, depending on the
size of the Demijohn) should be filled with seawater;
the rest must be air, the circulation of which must be
assured by multiple holes in the cork.* Pots, such as
those utilised for the capture of octopuses, may be
employed to facilitate transportation (see Table 2).
These should be placed in a larger container or tank,
as in a modern version of Demijohn baskets.
Containers must be filled with seawater (recommended
from the collection site) saturated with oxygen. Our
suggestion based on knowledge of the biology of
these animals is to keep each in individual separate
bags or pots and not together with other specimens.
Grimpe’s original recommendation®®3* has been read-
apted in different ways, but his approach for successful
transport of live cephalopods is still valid and has been
widely applied.

Eggs as a possible alternative

The collection and standardised transport of eggs for
target cephalopod species have been proposed as an
alternative, since these appear easier to manage. For
‘classic’ laboratory species (e.g. fish), moving embryos,

sperm or eggs between research facilities has increased
and is now well established. This approach is also con-
sidered as a way to comply with one of the 3Rs —
Refinement — since transport appears to be stressful
for live animals and could impact their welfare, while
for early life stages, it seems to have limited effects
(although no specific studies are known). On the
other hand, the use of captive animals raised from
eggs would allow experimental requirements to be ful-
filled, such as controlling previous experiences.

With regard to cephalopods, consideration should
be given to offer a standardised method of egg collec-
tion to reduce the impact on natural resources (e.g.
collecting those stranded on the coastline or those orig-
inating from by-catch) and to minimise the harm to the
egg masses. By-catch as a source of eggs should be the
recommended option. Of course, this is not possible for
all species currently used in research. Although cepha-
lopod eggs need to be handled delicately, accurate
temperature and salinity control during all phases of
the process, including transportation, are equally
important.*'*

In terms of eggs, it is preferable to obtain egg
clutches in the middle stage of development because
the survival rate is the highest, whereas during the
early stages, death of the embryos is more likely to
occur. On the other hand, eggs collected at advanced
stages of development may prematurely hatch during
transport, as their metabolism is very high,*’ and such
conditions should therefore be attentively taken into
account to fulfil any welfare requirement properly.

For some cephalopod species, maternal care is
needed (e.g. incirrate octopods or oceanic squids***%),
and attempts to simulate properly are mandatory.
Maternal care is a critical factor for proper embryonic
development and for limiting the risk of premature
hatching.'®** The utmost attention is required in
these cases, and specific standardised protocols require
further development, despite some attempts.>>+*°

Directive 2010/63/EU considers the protection of
this taxon from hatching. However, several studies
are based on the collection and culture of egg masses
from the wild which — although easier to obtain and
then transport in terms of the size of containers and
water volume — require particular care, being very sen-
sitive even to small changes in temperature, pH and
salinity.’! Storing conditions during embryonic devel-
opment should also be monitored because the health
state of the eggs will consequently affect the ‘quality’ of
the hatchlings.

Methods for transport of eggs of several cephalopod
species have been developed, achieving some standard-
isation; examples are available for cuttlefish, squid and
octopus eggs.‘u"‘o’42
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Future needs and how to achieve them

Two main actions are suggested for the future: (a) col-
laboration between fishermen and scientific research to
standardise and implement further the best recom-
mended methods for the capture and transport of live
cephalopods for research purposes; and (b) a training
programme that may help to increase the acquisition of
the required competence for the people involved. Here,
we briefly discuss these two actions.

Developing an experimental approach to
validate recommended methods

What emerges from the analysis of the scientific litera-
ture, various recommendations, technical reports and
unpublished data (for a review, see ancillary work'”) is
the need for more in-depth studies on the capture and
transportation methods that are specifically able to
address the best way to handle these animals and
their welfare under such circumstances. Body size, life
stages and the biological and physiological needs of the
species are all fundamental aspects to consider. The
vast majority of methods currently utilised are based
on personal experience and interaction with local fish-
ermen, but relatively little scientific systematic studies
have been carried out for the purpose of assessing the
best capture and transport methods for cephalopods.

Approaches to assess the stress response (indicator
of animal welfare) of aquatic animals to the capture
and transport methods have been applied to fish and
a few crustaceans, supporting the identification of the
most appropriate catching gear to be used for these
animals. These studies also provide useful approaches
for the design of taxon-specific containers suitable for
different modalities of transportation (for a review, see
Pieroni et al.'’). With regard to cephalopods, only
recently, Aratjo and co-workers™ studied the effects
of a simulated long-journey transportation at high den-
sity on live Octopus vulgaris. No mortality was
recorded at the end of 48 hours of transportation at
the different densities of animals considered, and no
significant changes in the physiological parameters
were found. In another study, Barragan-Méndez and
colleagues™ evaluated the impact of some octopus spe-
cies after capture (i.e. trawl; see also Pieroni et al.'”).
Despite these works, studies are still required to facil-
itate informed guidance on species-specific capture and
transport methods based on the assessment and control
of stress-induced levels in live cephalopods. This
Working Group promotes ad hoc studies that will
help to achieve this goal.

We recommend a set of experiments designed to
evaluate the physiological effects of different combina-
tions of capture and transport methods on both sexes

of juveniles and adults of the most commonly utilised
cephalopod species in scientific research. The idea
behind this is to adopt a collaborative effort with
selected geographically distributed fishermen commu-
nities using a significant number of individuals for each
species (and possibly in two separate seasons), utilising
a couple of capture methods chosen for comparison
with those claimed to be the most recommended ones
such as: (a) nets versus traps in cuttlefishes, (b) jigs
versus traps in squids and (c¢) pots versus traps in octo-
pus. Target species should be those mostly utilised in
research to facilitate the focus of these studies.
Following capture, different transport conditions will
be tested (e.g. individual vs. multiple ‘storing’ of ani-
mals kept in standard, open, large, darkened buckets or
plastic bags). After the transportation phase (3—4 or 24
hours, testing duration of transport), the welfare of the
animals will be assessed using a panel of indicators
selected among those included in table 5 of the
FELASA guidelines.'® Monitoring individual animals
should be performed (a) immediately after capture, (b)
immediately after transportation and (¢) on day 1 and
on day 4 or 5 after capture to measure how much time
the animals take to recover and acclimatise to the esti-
mated baseline levels of these physiological indicators
(for additional details, see also Pieroni et al.'”). Once
preliminary studies have proven effective in guarantee-
ing the survival of the cephalopods, other investiga-
tions will follow in close collaboration with fishermen
to reach a consensus on the benefits and expanding the
study to a larger group and conditions (geographical,
boats, etc.).

We aim to find the best conditions for capture and
transport that could be used to improve animal welfare
in different circumstances (e.g. capture and transport of
different life stages, intercontinental journeys, etc.). In
addition, we are convinced of the importance of the
active involvement of fishermen and transporters as
scientific suppliers for live cephalopod species.

Increasing competence and good practices:
towards ad hoc training

Article 23 of Directive 2010/63/EU specifies the need
for competent personnel when (a) carrying out proce-
dures on animals, (b) designing procedures and proj-
ects, (¢) taking care of the animals and (d) killing
animals in order to limit and/or avoid the induction
of PSDLH in the animals.’ Both the capture and trans-
port of cephalopods are part of the phases that relate to
the ‘life’ of live animals for scientific purposes and
must be performed by trained and expert personnel.
As such, in our view, the ‘working document on the
development of a common education and training
framework to fulfil the requirements under the
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Directive’ should be addressed also to people specifi-
cally involved in the capture and transport of living
cephalopods. Annex IV of EU Council Regulation
No 1/2005 has already provided instructions concern-
ing the training for transporters which shall include
notions on animal physiology and their needs, handling
and impact on stress and welfare.>*

Here, we propose a training programme (see
Suppl Box 1 in the Supplemental Material) designed
for the suppliers of live animals to improve their com-
petence in dealing with cephalopods with the aim of
assuring compliance with species-specific biological,
physiological and behavioural needs and welfare
requirements.

We are convinced that by focusing on the training of
fishermen — whose expertise and practical knowledge of
the sea are undoubtable — we will be able to develop the
best practice for capturing cephalopods in the most
humane way. Of course, fishermen’s beliefs and behav-
iour depend upon the economic and social structure
within which they are operating (see discussion in
Pieroni et al.'”). We want to rely firmly on the experi-
ence of proud lifetime cephalopod artisan and
small-scale fishers, and we are interested in their holis-
tic analysis of the context. What we want to achieve is
joint action between trained personnel, which will
ensure that wild-caught cephalopods will be properly
captured and transferred to their destination without
experiencing unacceptable pain or suffering.

The most challenging part is to approach fishermen
and transporters and persuade them to take part in the
training and education process. The biggest resistance
could be due to the loss of potential work by undertak-
ing the training without having beneficial personal
profit. It is therefore our aim to find a general balance
between their needs and the obligations necessary for
fulfilling competence, as required by the increasing
attention on all aspects of animal care due to the inclu-
sion of live cephalopods in the regulations for scientific
research purposes. In our view, incentives should be
provided for attendees who will partake in becoming
suppliers of live wild animals for the laboratories, such
as gaining a greater income and the possibility of work-
ing throughout Europe and not necessarily just in their
own country or for the local supply. Moreover, since
the successful trainees will receive a certificate of com-
pletion, this may help them to access fishing licenses
more easily according to national (and possibly inter-
national) legislation. A coordinated effort between dif-
ferent stakeholders, including non-profit organisations
and local and national governments, will then be
required. The training framework should be accessible,
affordable and — with joint effort from the member

states — hopefully free, as well as being flexible to
meet the working time or shifts of the trainees.

Suppl_Box 1 in the Supplemental Material summa-
rises the organisation of the proposed training
programme. It is our aim that fishermen and transport-
ers of live cephalopods should be actively encouraged
to face the challenge of improving the well-being of the
animals they work with, by achieving awareness about
the concept of welfare, the biological needs of the spe-
cies and ethical approaches when dealing with cepha-
lopods as animals destinated for scientific work. In
order to reach the maximum degree of commitment,
a special version of a dedicated training course for
cephalopods will be designed so as to allow people
coming from different cultural backgrounds to under-
take an initial induction course that will help them to
reach the same level when approaching the objectives
of the main training programme (see Suppl_Box 1 in
the Supplemental Material). Once successful, collectors
and shippers may start working under the supervision
of an expert group for a period of time to monitor
further if the required skills match the animals’ and
stakeholders’ benefits, and to assure animal welfare
will be always the top priority.

Concluding remarks

In this report, the Capture and Transport of
Cephalopods FELASA Working Group wanted to
highlight the current limited knowledge about proto-
cols for the capture and transport of cephalopods des-
tined for scientific research. European legislation and
recommendations are not sufficient and do not directly
address cephalopods (see the review in Pieroni et al.'”),
while regulations concerning the wildlife capture meth-
ods are poorer in taxon-specific information, even for
vertebrates. Different organisations and few other
countries include cephalopods among the animals
whose welfare should be protected during the capture
and transport and are mainly bound to international
transport and shipping rules. From the text mining car-
ried out in this Working Group (see also the ancillary
work'”), some considerations emerged about the need
never to omit fundamental information in scientific
work, as also recommended by PREPARE>**® and
ARRIVE®"*® guidelines. We attempted to define the
capture and transport conditions likely to be the most
suitable for specific taxon (Tables 1 and 2) with atten-
tion to the target life stages needed for experimental
studies (see Pieroni et al.'”).

General considerations that can be drawn from this
analysis are:
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1. The best capture method is any harmless tool that
exploits the natural behavioural tendency of the
animal (e.g. seabed substrate for spawning cuttlefish,
octopus’s preference for dens) and that considers its
daily cycle and diet composition — according to the
species and its life stage — to catch it more efficiently.
A good capture method should be classified as a mild
procedure, and therefore the target cephalopod
should experience only short-term distress. All the
large-scale non-selective methods (e.g. trawl) must
be avoided because of the impact on the welfare of
the animals (and on the environment®® %),

2. The best transportation method is the one able to
avoid or reduce further stress related to the capture
procedure. The key factor in preventing the animals
from experiencing PSDLH is planning (duration,
resting place and number of health checks), thus
avoiding any factor that may compromise animal
welfare. Environmental requirements (e.g. oxygen,
pH, salinity and temperature) must be monitored
throughout the journey, and they should fit the wel-
fare requirements of the different cephalopod taxa.
Depending on the duration of the journey, particu-
lar attention should be paid to the type, size and
equipment of the means of transport, as well as
the containers used while on board.

These two processes are not independent from each
other. To transport the animals better, the capture pro-
cedure should be done properly to avoid any handling
and exposure to aversive conditions from the collecting
site to the container. With this in mind, we propose
pilot studies that could be carried out in a collaborative
fashion with select geographically distributed fisher-
men communities to compare the effect of different
combinations of capture and/or transport methods on
the survival rate, physical conditions and physiological
milieu of the captured (and transported) individuals
belonging to the most common cephalopod species
(e.g. cuttlefish and octopus).

Finally, the competence of the personnel
carrying out these activities is pivotal in the success
of both capture and transport methods. For this
reason, we propose a special version of the education
and training programme for cephalopods (CBC
FELASA accredited training programme) dedicated
to fishermen and transporters and designed to consol-
idate the required competence and attention to animal
welfare.
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Rapport du Groupe de travail de la FELASA. Capture et transport des céphalopodes
vivants: recommandations a des fins scientifiques

Résumé

Depuis le 1°" janvier 2013, la recherche sur les mollusques céphalopodes, des écloseries aux animaux
adultes, est réglementée par la directive 2010/63/UE. L'élevage en captivité de la grande majorité des
espéces actuellement utilisées présente des difficultés considérables; la recherche scientifique repose
donc sur l'utilisation d’animaux capturés dans la nature. En outre, les céphalopodes vivants sont partagés
et transportés entre les différents acteurs et laboratoires en Europe et sur les continents. Malgré les
législations européennes et nationales, les codes, les lignes directrices et les rapports des organisations
indépendantes, il manque un ensemble de recommandations traitant spécifiquement des exigences de cap-
ture et de transport des animaux appartenant a ce taxon. En outre, bien que la formation et le développement
des compétences de toutes les personnes impliquées dans la chaine d'approvisionnement soient essentiels
et visent a s’assurer que les animaux ne souffrent pas, ne soient pas en détresse ou ne subissent pas de
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dommages durables, les exigences liées a la capture et au transport des céphalopodes sauvages n’ont pas
été prises en compte. Ce groupe de travail a examiné la littérature actuelle pour en tirer les meilleures
pratiques et les preuves scientifiques, et a compilé un ensemble de recommandations fournissant des
orientations sur les «techniques» a utiliser pour la capture et le transport des céphalopodes vivants afin
de les utiliser dans des expériences scientifiques. Des efforts futurs sont également proposés pour (a)
développer des approches normalisées capables d'évaluer les méthodes recommandées et de quantifier
objectivement l'impact de ces processus sur la santé des animaux et la réponse au stress; (b) concevoir un
programme de formation permettant d'atteindre les compétences nécessaires pour la capture et le transport
des céphalopodes vivants, conformément a la directive 2010/63/UE.

Fang und Transport von lebenden KopffiiBern: Empfehlungen fiir wissenschaftliche
Zwecke - Bericht der FELASA-Arbeitsgruppe

Abstract

Seit dem 1. Januar 2013 ist die Forschung mit KopffiiBern, vom Schlipfling bis zum ausgewachsenen Tier,
durch die Richtlinie 2010/63/EU geregelt. Bei der groflen Mehrheit der derzeit genutzten Arten gibt es
erhebliche Schwierigkeiten bei der Zucht in Gefangenschaft, sodass die wissenschaftliche Forschung auf
die Verwendung von Wildfangen angewiesen ist. Aulerdem werden lebende Kopffiiler zwischen verschie-
denen Beteiligten und Labors in ganz Europa und auf allen Kontinenten ausgetauscht und transportiert. Trotz
der bestehenden europaischen und nationalen Rechtsvorschriften, Kodizes, Leitlinien und Berichte unabhan-
giger Organisationen fehlt es an Empfehlungen, die sich speziell mit den Bedingungen fir den Fang und
Transport von Tieren dieses Taxons befassen. Zudem finden die Voraussetzungen fiir Personen, die wilde
KopffiBer fangen und transportieren, bisher keine nahere Berlicksichtigung, obwohl die Ausbildung und die
Entwicklung von Kompetenzen fir alle an der Beschaffungskette beteiligten Personen von wesentlicher
Bedeutung sind und um sicherzustellen, dass die Tiere keine Schmerzen, Angste oder dauerhaften
Schaden erleiden. Diese Arbeitsgruppe hat die diesbeziigliche aktuelle Literatur gesichtet, um die besten
Praktiken und wissenschaftlichen Erkenntnisse zu ermitteln, und eine Reihe von Empfehlungen zusammen-
gestellt, um eine Anleitung fir die Methoden zu geben, die fir Fang und Transport von lebenden, zur
Verwendung in wissenschaftlichen Verfahren bestimmten Kopffiillern genutzt werden sollten. Dariber
hinaus werden MaBnahmen fir die Zukunft vorgeschlagen, um (a) standardisierte Ansatze zu entwickeln,
die es ermoglichen, die empfohlenen Methoden zu bewerten und die Auswirkungen dieser Prozesse auf die
Gesundheit und die Stressreaktion der Tiere objektiv zu quantifizieren; (b] ein Schulungsprogramm fiir
Personen zur Erlangung der erforderlichen Kompetenz fir den Fang und Transport lebender Kopffufler zu
entwickeln, wie in der Richtlinie 2010/63/EU gefordert.

Informe de FELASA Working Group Captura y transporte de cefalopodos vivos:
recomendaciones para fines cientificos

Resumen

EL 1 de enero de 2013, la investigacion con moluscos cefaldpodos, desde crias hasta adultos, pasé a estar
regulada por la Directiva 2010/63/UE. Existen complicaciones significativas para la cria en cautividad en la
gran mayoria de las especies utilizadas actualmente, por lo que la investigacidn cientifica se basa en el uso
de animales capturados en la naturaleza. Asimismo, los cefaldpodos vivos se comparten y transportan entre
diferentes partes interesadas y laboratorios de toda Europa y en otros continentes. A pesar de la existencia
de legislaciones europeas y nacionales, cddigos, directrices e informes de organizaciones independientes,
falta un conjunto de recomendaciones que aborden especificamente los requisitos para la captura y el
transporte de animales pertenecientes a este taxdn. También cabe destacar que, aunque la formacién y el
desarrollo de la competencia de todas las personas implicadas en la cadena de suministro son esenciales y
tienen como objetivo garantizar que los animales no sufran dolor, angustia o danos duraderos, no se han
tenido en cuenta los requisitos para quienes capturan y transportan cefalépodos salvajes. Este grupo de
trabajo revisé la bibliografia actual para reconocer las mejores practicas y pruebas cientificas, y recopilé un
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conjunto de recomendaciones para proporcionar orientacién sobre las ‘técnicas’ que deben utilizarse para la
captura y el transporte de cefaldépodos vivos para su uso en procedimientos cientificos. Asimismo, se pro-
ponen esfuerzos futuros para (a) crear métodos estandarizados capaces de evaluar los métodos recomen-
dados y cuantificar objetivamente el impacto de estos procesos en la salud y la respuesta al estrés de los
animales; (b) disenar un programa de formacién para que las personas adquieran la competencia necesaria
para la captura y el transporte de cefalépodos vivos, con arreglo a la Directiva 2010/63/UE.
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