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Executive summary

Welcome to the Crustacean Compassion Sea-to-Plate
Welfare Report.

Each year in the UK over 420 million crabs, lobsters, nephrops
(also known as langoustines) as well as prawns & shrimp are
landed by UK vessels into UK ports. A further five billion prawns
and other decapod crustaceans are also imported into the UK
annually. An indicator of the financial value of this trade is the
over 48 thousand tonnes of prawns, shrimps, nephrops and crabs
sold by UK retailers alone each year, which has a corresponding
retail sales value of over £670 million.

The rise and public interest in aquatic animal welfare and the
progress made on decapod crustacean welfare science over
recent years resulted in decapod crustaceans being recognised
as sentient animals for the first time in UK legislation. Their
inclusion in the Animal Welfare (Sentience) Act 2022 was
celebrated and seen as a great step forward for both decapods
and animal welfare in the UK and gave reason for optimism
that the welfare compromises, detailed in this report, would be
effectively addressed leading to the humane treatment these
animals deserve.

The legal and scientific acknowledgement of their ability to

feel pain and to suffer prompted many discussions about the
welfare impact of current practices through the ‘Sea to Plate’
journey for decapods in the seafood industry. Unlike most other
live animals in the food sector, decapods currently have little

to no legal protection from inhumane practices during capture,
handling, transport, storage and slaughter. Furthermore, there
is widespread use of non-therapeutic mutilations — procedures
which destroy, remove or damage the limbs or other body
parts. Many of these industry practices result in unnecessary
suffering as they were not designed with decapod welfare in
mind. Although some informal guidance for the handling and
slaughter of decapods does exist, the focus is on product quality
rather than welfare.

Sea-to-Plate: The welfare journey of decapod crustaceans 5



Executive summary

This report provides a detailed review of the Sea to Plate journey
experienced by decapods, from capture to eventual slaughter.
Highlighting at each stage the welfare compromises experienced,
relevant scientific information, and recommendations to ensure
welfare and species-specific needs are met. Whilst in some areas
scientific evidence is lacking, a commitment to the accepted
precautionary principle is stressed.

It is anticipated that this report and associated extensive
references will be a vital resource for industry leaders and
legislators to work further on this issue resulting in more
appropriate protection and humane treatment. The focus of this
report has been the Sea to Plate journey for decapods in the UK
but the recommendations, and science which underpins them,
could be applied to settings globally.

We, at Crustacean Compassion, firmly believe that in following
these recommendations hundreds of millions of animals will

be protected from suffering, that populations of animals in a
diverse and delicate ecosystem will be sustained, and that both
industry and the British reputation for high animal welfare
standards will be enshrined. Political will, industry engagement
and public expectation are vital to push forward these changes
and Crustacean Compassion will continue to support this process
through its ongoing efforts.

Crustacean Compassion will continue to use a robust, evidence-
based approach to campaign for the inclusion and enforcement
of decapods in all UK animal welfare legislation, as well as
highlighting the relevance of this issue within related subjects
including food security, sustainability, human health and marine
conservation. The development of legal and enforceable Codes
of Practice for use in industry, alongside the inclusion (and
enforcement) of decapods in all UK legislation relating to sentient
animals — the Animal Welfare Act, The Welfare of Animals in
Transport Order, the Animals at Time of Killing Regulation, and
the Animals (Scientific Procedures) Act, is vital to address the
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Executive summary

suffering which is currently experienced on a vast scale in the UK
and Crustacean Compassion will continue working alongside key
stakeholders to achieve this.

We hope that you find this report enlightening and that it
provides reasoned options to endorse and implement change
—in policy, in procedure, and in everyday practice. The report
represents a cumulation of a large body of work that we are
both excited to bring and by the potential impact it may have on
millions of currently ignored lives.

Let’s not waste this opportunity for real and lasting change, it
is time to act.

Dr Ben Sturgeon
CEO
Crustacean Compassion
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This report was authored by Crustacean Compassion and Dr Julia Wrathall.
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Crustacean Compassion is a not-for-profit animal welfare
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of their sentience. Crustacean Compassion does not campaign
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welcomes good practice in the food industry and believes that
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Introduction: An overview of
the journey from sea to plate

Every year billions of animals like crabs, lobsters, nephrops (langoustines),
prawns and crayfish (decapod crustaceans) are captured and transported
around the world by sea, air and land for commercial purposes ™. In the

UK alone, over 420 million decapod crustaceans are landed by UK vessels
into UK ports!?. Throughout the journey from sea to plate, they experience
multiple stages — capture, storage, transport and eventual slaughter —

each of which has their own set of stressors which result in low welfare,
increased disease prevalence or mortality.

Some stressors are only present at specific parts of the supply
chain, while others occur repeatedly from capture to slaughter/
killing. For example, the capture method and hauling speed are
factors that are only relevant during the capture stage. Similarly,
starvation and dehydration primarily occur during transport as
decapods are fasted prior to relocation. Continued on page 11 -
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Annual impact

The global scale of decapod
crustaceans captured, transported i ‘
and used commercially is vast.

m,
Each year in the UK over A further
420 million > 5 billion
crabs, lobsters, nephrops decapod crustaceans are also imported
(langoustines) and prawns/shrimp are into the UK annually 2. Many of these
landed by UK vessels into UK ports 1 animals will suffer throughout their

journey from sea to plate.

The 420 million animals
are broken down by:

9.7 million

crabs

437 million

lobsters

prawns and shrimp

337.87 million

nephrops

[1] Crustacean Compassion (2020). Scale of impact report.

[2] Crustacean Compassion (2021). A scale of animal impact — prawn/shrimp imports.



Numerous other factors however, such as inappropriate
environmental conditions (water quality, salinity, humidity,
temperature), restricted movement and handling negatively
impact the welfare of decapods at almost every stage of the sea
to plate journey.

A note on sentience

In April 2022 decapod crustaceans were recognised as sentient in UK law
following their inclusion in the Animal Welfare (Sentience) Act 2022 ., This
decision was taken following an extensive review of the scientific evidence
of their sentience by a team at the London School of Economics and
Political Science (LSE) !, commissioned by the UK government. This legal
acknowledgement of their ability to feel pain and to suffer has prompted
many discussions about the welfare impact of practices throughout the
sea to plate journey for decapods in the UK seafood industry. This report
outlines some of the most common practices through the sea to plate
journey, and the stressors and welfare outcomes associated with these.

As recognised and legally protected sentient animals, it is implicit
that at all stages of their lives, their welfare is paramount — both
at sea and when being treated as food animals.




Capture and on-board holding

Decapod crustaceans destined for food production are either
wild-caught or ‘harvested’ on farms. A variety of capture methods
are used for this, depending on factors such as the species, scale
and local traditions involved. Capture methods include the use of
baited pots or traps, trawling, gill or drag nets, through draining
ponds, or in small numbers the animals may be speared or caught
by hand. The extent of welfare compromise experienced during
capture is significantly affected by the method used and can
include exposure to shifts in barometric pressure >, salinity "/,
temperature ¥, physical trauma, injury and crushing 21
exhaustion 2 and death.

Once on deck, wild-caught decapod crustaceans are exposed to
many more stressors such as air, light, temperature fluctuations
and noise. They also experience handling as they are removed
from pots and nets, sorted and moved to on-board holding
facilities [**!. These in turn involve more welfare challenges such
as inappropriate and/or fluctuating temperatures, physical
disturbances, extended air exposure, or immersion in water with
high ammonia levels and/or inappropriate salinity [**. The animals
are also closely confined together, often at high stocking densities
and without the opportunity to hide, resulting in the restriction
of their natural behaviours and potentially antagonist interactions
with others of the same or different species **. To reduce injuries
from fighting and for handler safety, crabs and lobsters are also
frequently subjected to claw nicking or banding.

Research shows that as a result of these experiences,

lobsters [*4%°], shrimps ), crabs ¥ and nephrops ") suffer
physiological disturbances such as high haemolymph lactate and
glucose ", which can last several days in post capture 4. They
may also suffer from wounds and infections, limb loss (through
autotomy), toxicity and salinity stress, temperature stress, hypoxia
and mortality, either on board or after transfer to recovery
holding tanks on land 38,

Some noted risk factors for loss of vigour at capture include
tossing (rather than placing) the animals from traps into
temporary holding units, exposure to rain (likely to be due to
sensitivity to freshwater), sunlight, rough weather and warm
weather while on-board the boats *°.. Seasonal differences also
affect animal survival during and after Continued on page 14 -
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The extent of welfare compromise experienced during capture is significantly
affected by the method used but can include exposure to:

# By &

Shifts in Fluctuating or Fluctuating or Physical Injury and Exhaustion

" @ barometric inappropriate inappropriate trauma crushing and death
pressure

salinity temperature

They also experience

handling as they are

removed from pots and
nets, sorted and moved )

to on-board holding
facilities. These in turn

involve more welfare ‘
challenges such as Q
inappropriate and/or \
fluctuating temperatures, N
N

physical disturbances,

extended air exposure, or
Once on deck, wild-caught decapod crustaceans immersion in water with

are exposed to many more stressors such as: high ammonia levels and/

N
~
W

Light Temperature Noise
fluctuations

. ] . B LN N ]
or inappropriate salinity.

oy )\
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To reduce injuries from fighting and for handler

safety, crabs and lobsters are also frequently The animals are also closely confined together, often at high stocking

densities and without the opportunity to hide, resulting in the
restriction of their natural behaviours and potentially antagonist
interactions with others of the same or different species.

subjected to claw nicking or banding.

Research shows

that as a result of
these experiences, They may also suffer from:
lobsters, shrimps,
crabs and nephrops
suffer physiological
disturbances such
as high haemolymph Wounds Limb loss Toxicity Temperature Hypoxia Mortality
lactate and glucose, : and (through  and salinity stress

. infections autotom stress
which can last several V)

days in post capture. either on board or after transfer to recovery holding tanks on land.




capture, highlighting the immediate effect of temperature shock
due to the difference in temperature between the sea bottom
and the deck®. Better survival rates are seen in decapods caught
and locally transported when environmental conditions are
favourable, and when they are not moulting &,

Holding and storage

Huge numbers of decapod crustaceans are subjected to some

form of holding or storage at various stages from the time they are
captured in the wild or ‘harvested’ on farms until they are killed.
This includes during pre-and post-transport periods, in transit, prior
to killing/processing, and while on live display in retail outlets,
restaurants and live markets >, The duration of storage can vary,
sometimes being for several months?*??, The conditions — and
associated welfare challenges — are hugely variable.

Depending on the species and duration of storage, the animals
may be held in water tanks with or without water recirculation,
in air at various levels of humidity/moisture »*/, and sometimes
directly on ice ??, As such, the welfare risks include inappropriate
and fluctuating temperature, poor water quality (including
salinity) ), exposure to air, light and noise, food deprivation/
starvation %/, overcrowding !, mixing with conspecifics and
other species?”, behavioural restrictions (including through
claw banding), lack of shelter and also handling, including when
being ‘graded’ for size and quality . As a result, the animals
can suffer significant stress, physiological and immunological
disturbances ?*, hunger, muscle depletion 2, injury, increased
disease prevalence and mortality . Certain practices, such as
the displaying of live decapod crustaceans in retailer outlets
and restaurants, are not only rife with welfare and ethical
concerns 2% but are also not a necessary part of the logistics

of achieving the sea to plate journey. The welfare concerns are
further exacerbated by uncertainties about the competency and
methodology surrounding the subsequent killing of the animals
in such outlets.
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Holding overview

Inappropriate Poor water quality Exposure Exposure Exposure Food deprivation/
and fluctuating (including salinity) to air to light to noise starvation
temperature

\u E@
Overcrowding Mixing with Behavioural Lack of Handling
conspecifics and restrictions shelter (including when being ‘graded’
other species (including through for size and quality)

claw banding)

XXXXXX

Significant stress  Physiological and Hunger Muscle depletion Injury Morbidity Mortality
immunological
disturbances
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Transport

Many millions of live decapod crustaceans undergo transportation
for commercial purposes every year %8, During transport,

they are subjected to a broad range of conditions on journeys

of differing length and duration, some lasting several days 126%°,
Every journey an animal involuntarily undertakes is stressful, so
robust justification for each journey and the minimisation of the
stress are imperative %,

Common transport practices expose decapod crustaceans

to multiple stressors 1), including inappropriate and/or
fluctuating temperatures and other environmental conditions
(e.g. water quality), unsuitable packaging/containment,
overcrowding, stacking, air exposure, vibration, noise, light
and handling. Confinement in close proximity to others of

the same or sometimes different species also poses welfare
challenges ?®!. The loading and the unloading processes also
involve exposure to stressors such as temperature change and
air and sun exposure >332 As 3 result, the animals experience
many physical, physiological, immunological, and behavioural
disturbances 1%, This inevitably causes suffering and results

in sometimes extremely high levels of mortality both in
transit 262%3] and during recovery at the destination 1252632,
depending on the conditions, duration of travel and also the
resilience/adaptability of the species ?°.,

The effects of this stress on live decapod crustaceans tend to

be cumulative, being reflected in increased rates of mortality at
holding facilities (e.g. as high as 60% *%). However, survival is an
inadequate indicator of wellbeing during/after transport, since
even in species considered to have a relatively higher tolerance
of stress (e.g. freshwater crayfish) ¢!, much suffering may be
experienced in transit without death occurring. The impact on
surviving animals can also be long lasting post transport 263,
Anaesthetics such as AQUI-S® have been used as a means of
reducing impact of transport conditions on decapod crustaceans,
but these have very mixed results depending on conditions,
temperature, stocking density and species 5>, Their use should
be considered illegal under the terms of the Veterinary Surgeon
Act #®, and takes no account of drug withdrawal times, food
safety, nor of environmental damage to released water.
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Decapod crustaceans are transported in conditions that

vary greatly, including various designs of tanks, viviers, and
packaging material or containers. These journeys also differ in
length and duration, some lasting several days.

e e e @ @ W—- @®="

Common transport practices expose decapod crustaceans to
multiple stressors, including:

&

Inappropriate Poor water Unsuitable packaging / Overcrowding Stacking
and fluctuating [ [UE1114" containment
temperature

<3

Air exposure Vibration Noise Exposire to light Handling

Confinement in

close proximity to
others of the same or
sometimes different
species also poses
welfare challenges.
The loading and the
unloading processes
also involve exposure

to stressors such As a result, the animals experience many physical, physiological,

as temperature immunological, and behavioural disturbances. This inevitably causes suffering

change and air and results in sometimes extremely high levels of mortality both in transit,

and sun exposure. and during recovery at the destination, depending on the conditions,
duration of travel and also the resilience/adaptability of the species.




Stunning and slaughter

In order to kill a crab or lobster humanely they must first be
stunned effectively, followed by mechanical killing, before they
are cooked. It is not, therefore, possible to humanely slaughter
animals like crabs and lobsters at home. The steps required for
humane slaughter must be carried out by a trained professional.

Decapod crustaceans should only be stunned using methods that result

in instantaneous (within one second) insensibility to pain and distress

or where insensibility is induced without causing pain and distress. This
insensible state must be maintained until death occurs. Slaughter must then
also occur instantaneously or the insensible state must be maintained until
death occurs. Killing should always be carried out by trained and competent
practitioners, and never by amateur consumers.

Humane stunning

Currently, electrical stunning is the best option available for
rendering decapods insensible. This must be done immediately
before a swift and effective killing method (there is currently
insufficient evidence to support electrical killing as an effective
humane killing method). Evidence indicates that electrical
stunning can deliver a quick, effective and humane stun to
decapod crustaceans including crabs, lobsters, crayfish and
shrimps, when appropriate electrical parameters are applied for
the species 2, Electrical stunning should only ever be done
with approved, specialist equipment. There are various pieces of
equipment available at a range of prices.

Humane slaughter

Effective stunning, which is guaranteed to last until the animal

is dead must take place prior to slaughter, regardless of the
slaughter method used. Currently, electrical stunning followed by
mechanical killing by trained professionals is the most humane
method of slaughter.
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Humane Humane with caveats

Decapod crustaceans should be The following may result in humane
stunned using methods that result in slaughter if further parameters
instantaneous* insensibility to pain are fulfilled first. However, more
and distress. This insensible state must research is needed.

be maintained until death occurs via
mechanical killing.

Electrical killing

s Electrical stunning
e immediately followed by ‘

Spiking or splitting

U Mechanical killing
@{D (spiking or splitting)

High-pressure processing

E Boiling

*within one second

Inhumane

The following are not appropriate =22 s,
either alone or in combination. sk M Dry/air chilling
@ Dismemberment :% M Wet/ice chilling

Fresh water ‘drowning’ CO, gassing

Z) (®

High salt solution Chemical anaesthetic



Mechanical killing comprises two methods: ‘spiking” of crabs

and ‘splitting” of lobsters and similarly shaped species. When
performed by a trained and competent practitioner these
methods effectively destroy the nerve centres (ganglia), resulting
in relatively swift death. Due to the skill required for an accurate
and rapid death, those performing this method must be
adequately trained. Neither spiking nor splitting are suitable for
killing large numbers at one time. Operator fatigue could lead

to reduced accuracy, and improper performance of spiking and
splitting could lead to severe suffering.

The boiling of effectively stunned decapods as a method of slaughter
can be humane, as long as the stun lasts throughout the entire
slaughter process. However boiling live, conscious decapods is
inhumane and should never be attempted.

Inhumane methods of stunning and slaughter

Many of the current methods used to kill decapods for
consumption are actually ineffective and inhumane. Based

on current scientific evidence, the following methods
are considered inhumane and should not be used on

decapod crustaceans:

e Live, conscious boiling

e  Chilling in the fridge, freezer or in an ice slurry
e Dismemberment of live animals

e  Freshwater drowning

e Electrical killing

e High pressure processing

e High salt solution

e CO, gassing

e Chemical anaesthetics

The various welfare challenges posed by current practices through

the sea to plate journey, along with recommendations for change,
are outlined in detail in the issue-specific sections.
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Capture

Capture and post-capture practices must be adapted,
on a species-specific basis, to reduce to a minimum
the impact on the welfare of decapod crustaceans.
This includes both the target animals and those
unintentionally affected during the processes.

Holding and storage

In order to reduce the suffering experienced by
decapod crustaceans during holding/storage, the
conditions must be optimised to meet species-specific
needs, and the duration, frequency and the duration
and frequency of periods of storage of periods of

storage, must be minimised.

Transport

The occurrence, frequency and duration of
transportation of live decapod crustaceans must be
minimised. Travelling conditions must be adapted
to the species to optimise welfare, and approaches
that replace live transport with a carcass-only trade
developed and implemented.

Stunning and
slaughter

Decapod crustaceans
should only be stunned
using methods that result in
instantaneous* insensibility
to pain and distress or
where insensibility is
induced without causing
pain and distress. This
insensible state should be
maintained until death

occurs. In addition, decapod
crustaceans should only

be slaughtered/killed using
methods that result in either
instantaneous* death or
instantaneous* insensibility
to pain and distress until
death occurs.

*within one second




Focus on capture

Method of capture

The capture method of decapods varies with species, scale and
local traditions and it significantly affects welfare. Lobsters and
crabs are usually caught in baited pots or traps which are designed
to enable the animals to enter but not leave ], trapping them
until the pots are hauled up to the boats. Some lobsters may be
trawled in nets, which introduces additional welfare challenges as
well as the risk of bycatch of non-target decapod crustaceans and
other species. Lobsters may also be captured by entangling or gill
nets, or in small numbers, may be speared or caught by hand *4*°!,
Nephrops are mostly caught by net trawling and only more rarely in
pots “®!, On most shrimp farms, the shrimps are harvested via drag
nets or through draining ponds, for example through sluice gates*”!
whilst farmed crayfish are caught in surface baited traps %),

Sea-to-Plate: The welfare journey of decapod crustaceans 22
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Lobsters

Y

Crabs

L)

Nephrops

® @

&

Shrimps [ prawns

e
-®)

&

Crayfish

L@

¥

Lobsters are usually caught in baited
pots or traps ¥ but some may instead
be trawled in nets. Lobsters may also
be captured by entangling or gill nets,
or in small numbers, may be speared
or caught by hand 1443,

Crabs are usually caught in baited pots
or traps ! but some may instead be
trawled in nets. Crabs may also be
captured by entangling or gill nets, or
in small numbers, may be speared or
caught by hand #4431,

Nephrops are most commonly
caught using net trawlers, although
creel pots are used occasionally 1“1,

On most shrimp farms, the shrimps
are harvested via drag nets,

trawling, or through draining ponds,
for example through sluice gates ..

Farmed crayfish are caught in
surface baited traps 8],



Trawling and trapping

Capture by trawling and subsequent on-board practices cause
immense stress, physical damage and exhaustion to decapod
crustacean species #2505 generally having greater negative
impact than other methods such as pot/trap capture. In
addition, the ability to adapt the size, shape, mesh size, and the
design of entries and exits of pots and traps makes them highly
species-specific, thereby reducing the volume and diversity of
bycatch compared to mobile gear such as trawls or dredges 2.
Nevertheless, their use is associated with a number of negative
impacts on the captured animals and the environment.

Trawling

Capture by trawling and subsequent on-board practices cause
immense stress, physical damage and exhaustion to decapod
crustacean species such as nephrops ©°%, shrimps ®, crabs ® and
lobsters °%, generally having greater negative impact than other
methods such as pot/trap capture. The process involves nets

of varying mesh size being pulled behind fishing vessels to trap
the target species, which are subsequently hauled on-board and
released from the nets.

The high impact on the animals results from almost
simultaneously occurring multiple stressors. These include
exertions — for example, due to tail flipping behaviours in some

This process involves nets of

varying mesh size being pulled
behind fishing vessels to trap the
animals, which are subsequently
hauled on-board and released
from the nets.
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species as they try to escape the net***?, abrasions from contact
with other animals and objects in the net >®, oxygen deprivation
due to air exposure during on-board sorting *2°%>% temperature
variations ®, and changes in salinity "’ and pressure due to hauling
from depth 56256571 Trawl capture and emersion of nephrops can
result in lesions and necrosis of abdominal muscles ®”, whilst the
capture, capture method and emersion of nephrops collectively
evoke physiological and immunological responses that have
implications for their ability to survive.

Trawling and subsequent emersion combined elicit progressive and
significant increases in levels of haemolymph L-lactate, glucose and
total ammonia which, coupled with the evidence of overt activity,
suggest that trawl-captured nephrops are less likely to survive than
those caught by creel (pot) fishing®?. In addition, whilst trawling
yields larger landings of nephrops, it has been shown to provide
smaller individuals in poorer condition than pot/creel fisheries
(thereby obtaining lower unit prices) *®. Some research indicates that
whilst on deck, many nephrops (55%) fail to show strong signs of life
with some (16%) showing no life signs at all *®l. Longer trawls (2.5

— 4 hours) correspond to increased damage in “hard” (intermoult)
nephrops compared with shorter (up to 60 minutes) trawls ©°),

This may, in part, be explained by the fact that longer trawls yield
higher proportions of smaller animals, and these are more likely

to be damaged by the trawl . However, progressive increases in
haemolymph lactate and reductions in energy levels are also seen

in trawled nephrops as trawl time rises, with even a short trawl
duration (15 minutes) leading to higher levels than those seen in
creel caught animals . A greater proportion of nephrops are also
found to be heavily damaged following longer trawls in spring ©°.

Increasing trawl tow time also leads to a rise in mortality in
shrimp 8, further indication of the negative impact on welfare
of extended trawl duration. In addition, trawl fishing results in
greater impact on the environment (and hence on the wellbeing
of aquatic animals) than other capture methods such as pots/
traps, including levels, duration and area of seabed disturbance.
Whilst levels of bycatch (including non-target decapod
crustaceans) are also greater when trawling is undertaken 4,
There is some evidence that changing the size and shape of trawl
netting affects the condition and survival rates of non-target sizes
of decapod crustaceans or other species that manage to escape
from the nets during the trawl®”, indicating that adjustments
could reduce the negative impact on bycatch.
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In summary, a compelling body of evidence indicates that use of trawling

as a capture method for decapod crustaceans has very significant and
wide-ranging negative impacts on both their short- and long-term welfare
and survival, as well as affecting non-target aquatic animals. Some of the
challenges posed to the animals could be reduced to some extent through
adapting equipment, fishing and handling practices during and immediately
following capture. Crustacean Compassion therefore recommends that
available information on how to reduce impact should be applied in practice
at each stage of capture and on-board treatment, an approach likely to
improve the welfare and survivability of target and bycatch decapod
crustaceans and as a consequence, to bring associated commercial benefits.

Trapping

Baited pots, traps and creels are commonly used types of fishing
gear for capturing crabs, lobsters, shrimps and crayfish 3. They
are designed to enable the target species to enter but not to
leave the catching chamber, trapping them until the pots are
hauled up to the boats. Although some smaller traps are usually
hauled by hand, hydraulic hauling devices are increasingly used to
haul larger traps and pots, especially from deep waters ),

Baited pots, traps and creels are
commonly used types of fishing
gear for capturing crabs, lobsters,
shrimps and crayfish 3!, They are
designed to enable the target
species to enter but not to leave
the catching chamber, trapping

them until the pots are hauled

up to the boats. Although some
smaller traps are usually hauled
by hand, hydraulic hauling devices
are increasingly used to haul
larger traps and pots, especially
from deep waters 4,
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The ability to adapt the size, shape, mesh size, and the design
of entries and exits, of pots and traps renders them generally
highly species-specific, thereby reducing the volume and
diversity of bycatch compared to mobile gear such as trawls or
dredges 2. Nevertheless, their use is associated with a number
of negative impacts on the captured decapod crustaceans.
Pot-trapped animals experience salinity ", temperature ® and
barometric >®°°¢57I changes as the pots are hauled on-board,
often from significant depths of up to 200m 4. This is followed by
exposure to often extended periods (sometimes up to 24 hours)
of emersion %5612 gnce landed on deck and placed in holding
containers. Some research indicates a significant interaction
between hauling depth and storage methodology over time

for non-surviving lobsters 4, whilst greater depths and faster
hauling rates are also associated with higher rises in lactate
levels in this species **. Exposure to wind chill/temperature
fluctuations ¥, light and the risk of physical trauma during
removal from the pots?® and other post-capture handling %
will also occur. However, overall, use of pots/traps to capture
decapod crustaceans tends to result in less serious welfare
impact. For example, despite smaller landings than obtained
through trawling, creel fishing of nephrops has been shown to
provide individuals of larger size and in better condition, with

a higher proportion (70% of creel caught vs 45% of trawled)
showing strong life signs when on deck %!, Similarly, both the
evidence of overt activity and measured haemolymph parameters
suggest that creel fishing yields nephrops that are more likely to
survive post-harvest treatments than those that are trawled %,
Pot design also influences welfare during capture, with hoop
pots being associated with higher wounding of crabs than

other designs **,

Although in general, pots, traps and creels are less damaging to
the environment than trawling, the exact design *and materials
used (such as mesh size) ! determine the level of risk of capture
and retention of non-target sizes and species. Pots and traps

can also cause serious problems if lost or discarded **%, Loss
of pots can be a common occurrence in some fisheries ' and
the lost gear may then continue to capture aquatic animals
indiscriminately. This phenomenon, where decapod crustaceans
are trapped in derelict pots and unable to escape, is known as
‘shost-fishing” and can lead to the slow death through starvation
of large numbers of animals such as lobsters ¢ and crabs ¢7%],
The carcases in turn attract more animals into the pots, leading
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to further mortality. Figures from some regions of the world

suggest that hundreds of thousands of decapod crustaceans can
die in ghost traps annually in a single fishery “®%°! with each lost
pot responsible for multiple deaths®”!. The number of animals
caught in a trap varies hugely with trap design and with species
interactions, but they are responsible for huge losses from
decapod crustacean populations”?. Pot losses could be reduced or
prevented through changes in current practices ®® and calculations
suggest that it would be cost effective to retrieve them "%,
Moreover, the levels of fatal ghost fishing when pots are lost could
be reduced through adjusting the design to enable escape, for
example by incorporating a ‘rot out’ panel ®¥, larger mesh sizes or
escape vents ¥,

Overall, multiple factors influence the welfare and survival of pot-caught
decapod crustaceans. Ensuring species-appropriate practices that minimise
negative impact on welfare during all these procedures is essential at

each stage. This includes optimising design of pots/traps to reduce injury,
minimising hauling depth and rate, and applying considerate handling and
treatment during and immediately after removal from the traps on deck.
Changes to current practices and pot design to reduce the risk of pot loss
and of associated deaths through ‘ghost fishing’, together with systematic
retrieval of missing pots, should also be undertaken.
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Bycatch animals

Decapod crustacean fishing often results in the unintentional
capture of other animals as well as the target species. These may
be non-target species or individuals of the target species who are
unsuitable to be caught such as berried females [“>7273,

The amount of bycatch varies with method, location and design
of equipment. Generally, levels of bycatch are greater when
trawling is undertaken compared to trapping methods. The
benefit of using traps rather than trawling is that they can be
highly species specific, due to adaptations in size, shape, mesh
size, the design of entries and exits and the provision of escape
gaps for undersized animals >, The volume and diversity of
bycatch can, therefore, usually be reduced.

One study found around thirty times
more fish and undersized nephrops

being killed in a nephrops trawl

fishery compared with a creel fishery

(i.e. respectively 4.5kg of bycatch vs

0.15kg of bycatch per kg of target
Bycatch animals caught) 1.

Some reports suggest the highest
rates of incidental catch of non-target

species are associated with shrimp
\ })\ trawling 2. Analysis of such trawls in
j >> some locations has found over 150
. \\\ different taxa in a single trawl, with
the target shrimp species accounting

for only 18% of the total, and other
invertebrates (including decapod

82%

Bycatch

crustaceans such as crabs) and finfish
species making up the rest 74,



Bycatch animals undergo the same experiences during capture,

hauling and landing on deck as the target species, meaning they
will suffer similar welfare impacts, affecting their ability to thrive
and even survive if returned to the sea®.

An assessment of the short-term mortality and stress incurred
by juvenile bycatch prawns discarded after trawling suggests
around 35% die within 72 hours after being caught. Just over
half the deaths are due to the sorting and separation from the
retained catch in air (as per normal commercial procedures)
prior to discarding, with the remaining deaths being directly
associated with trawling method ">\, Mortalities could therefore
be substantially reduced if the processes associated with bycatch,
landing, release and sorting were reviewed and improvements
made, such as sorting being undertaken in water-filled
compartments instead of in air.

A global estimate of only 35% survival rate has been calculated
for nephrops released back into the ocean following capture by
trawling and on-board landing, with several factors potentially
affecting this figure including duration of the tow, season

(with increased mortality in warmer months), and biological
characteristics (e.g. size, sex) .
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Data from a prawn trawl fishery has shown that over half (52%)
the bycatch is made up of crustaceans, 15% of which died within
eight hours of trawling and sorting !, Even when they survive,
the capture, handling and release of by-catch can lead to issues
such as reduced growth ””, impaired reproduction and damage
to appendages ’®,

Undersized lobsters are often left exposed to air on deck prior to
discard and the resulting physiological impact diminishes their
response time and ability to escape, leaving them vulnerable to
predation when returned to the sea”®’. Some bycatch decapod

crustaceans escape from trawl nets before being landed on deck.

The impact on these animals varies considerably ) depending
on the degree of exposure to particular stressors during the
capture and escape process. Factors known to influence survival
include particular conditions associated with the fishing grounds
(e.g. water temperature and catch composition %), as well as
operational factors (e.g. type and mode of use of gear 8-82)),
Other studies *3-%! have highlighted the potential of changes

in mesh configuration to reduce bycatch by enabling escape

of non-target animals. However, the adoption of any such
change is only effective if escapees survive. Studies indicating
mean survival rates of nephrop escapees of 70% for 45mm
diamond mesh codends escapees *®, and over 80% and 85% for
individuals escaping from 70 to 100mm diamond mesh codends
and 60mm square mesh ones, respectively ¥”, suggest that
changing the type and mesh size of nets could be beneficial.

There is a wealth of evidence indicating that sometimes high levels of
bycatch can be associated with decapod crustacean fishing, including
undersized individuals of the target species and other non-target species
of decapod crustacean. Even when returned to the sea alive, many
unintentionally caught animals suffer increased disease prevalence and
mortality as a result of the stressors experienced during the catching and
sorting processes. Crustacean Compassion wants to see changes to fishing
practices and equipment, including the design and materials used for nets
and pots, to facilitate a reduction in the level of bycatch. Refinement — and
reduced duration — of on-board handling and sorting practices should also
be undertaken to help improve the ability of discarded bycatch animals to
survive and thrive on return to the sea

Sea-to-Plate: The welfare journey of decapod crustaceans
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Post-capture handling

After capture in pots/traps or nets and hauling on board, those
decapod crustaceans that remain alive on arrival on deck are
exposed to multiple experiences that can result in stress, fear,
physiological and immunological disturbances, trauma/injury,
increased disease prevalence and mortality [8142331.5557.8889 The
stressors include various handling practices during removal

from pots/traps, release from nets, sorting and placement

into on-board storage, with the risk of trauma during this time
heightened in some species such as lobsters as they begin to
tail-flap vigorously as they leave the water and during sizing/
handling on the boat . Also, the tossing — rather than placing —
of animals into temporary holding units on board after removal
from traps is a risk factor for subsequent loss of vigour in
lobsters *°l. These outcomes indicate the importance of ensuring
minimal and careful handling of all decapod crustaceans, both
immediately post capture and at all stages.

As well as the physical disturbances, the handling processes
involve the additional challenges of exposure to light, noise and
to fluctuating/extreme temperatures [&63°1.92],

Reports indicate that even short periods (e.g. 5 minutes) of
exposure to windchill contribute to mortality rates, limb loss,

and decreased activity in crabs®°Y, The often lengthy periods

of emersion experienced during the on-board handling %5589,
may extend to several hours and lead to serious and sometimes
long lasting negative effects. Investigations of causes of mortality
in postharvest lobsters suggest that those that became moribund
during storage (‘rejects’) often have bacterial infections most
likely resulting from physical handling, wounding and exposure
to environmental extremes during or after capture ™3\ Similarly,
trawl capture and emersion of nephrops can result in lesions

and necrosis of abdominal muscles ®”). The combination of
temperature shock and air exposure also has significant influence
on the ultimate stress of trawled crabs, even more so than the
other effects of fishing ®\. Other environmental elements can also
impact negatively on certain species, with exposure to rain on
board boats being a risk factor for post-capture loss of vigour in
lobsters, likely to be due to their intolerance to fresh water ),
The level and frequency of training of on-board staff may impact
on the wellbeing of decapod crustaceans too. One study indicates
a three-fold increase in the risk of loss of vigour in lobsters at
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the processing plant when landed by captains with more than 20
years’ experience, possibly indicating the importance of refresher
training rather than relying on long experience B,

In summary, the many stressors to which decapod crustaceans are
subjected immediately following capture at sea lead to multiple welfare
impacts both at the time and in the longer term. The available evidence-
based, species-specific information, indicating which practices could be
modified and refined in order to reduce the level of negative impact, needs
to be reviewed and implemented in practice at each stage post-capture.
Overall, handling processes should be undertaken with care and the
frequency and duration minimised. In addition, animals should be protected
from exposure to inappropriate environmental parameters during handling,
sorting and transfer to holding containers. Refresher training of crew to
ensure transfer and implementation of the latest knowledge in this area

could also be beneficial.




On-board holding and storage

Methods of on-board storage of decapod crustaceans vary
considerably in nature and in their impact on welfare. In

some cases, the animals are stored in containers in air, either
individually or together. The risk of injurious aggressive
interactions between individuals of some species (such as crabs
and lobsters) due to their forced close proximity is addressed by
immobilising claws through banding or nicking (see: Focus on
mutilations and claw immobilisation section for details). Some
species such as nephrops may be held vertically in individual
‘racks’ though research suggests they should be allowed to
recover from the challenges of trawl capture (heightened in
warm temperatures) by holding them for several hours in on-
board seawater tanks . Studies indicate that lobsters should

be both carefully handled and provided with a recovery period
in recirculating seawater prior to land transport, especially those
previously hauled from great depths and at higher speeds **,
Similarly, the lesions and necrosis of abdominal muscles that can
occur as a result of trawl capture and emersion of nephrops can
be mitigated by submersion in on-board seawater tanks post
capture P71, Water quality parameters, including oxygen levels,

in on-board tanks have significant influence on welfare ®¥. Some
crabs are kept in baskets and exposed to air for several hours
after capture until their arrival at the factory, triggering oxidative
stress. There are species-specific differences in tolerance to
emersion on board, with some (e.g. Blue Lobsters) reportedly
able to at least survive for several days °! though without
assessment of the associated nature and level of suffering over
this period. One study assessed the critical time of air exposure
as being around six hours after which crabs are unable to induce
the synthesis of antioxidant enzymes or proteins, a factor that
should be taken into account to minimize the stress generated by
the commercial capture process ®?. Keeping the captured animals
at low temperatures can make them both easier to handle and
reduce handling stress °®. For example, storing crabs on board
at low temperatures is advised to reduce physiological stress
and improve subsequent survival ®”), whilst the main principles
recommended during post-harvest handling of crayfish are to
keep physical disturbances to the minimum and to provide cool
and moist environments for the animals %!,
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Overall, it is clear that the nature of the various on-board holding conditions
in which decapod crustaceans that remain alive post capture are stored,
can have a highly significant impact on many welfare parameters and on
the animals’ ability to survive longer term during subsequent transport and
storage. Species-specific information on appropriate holding conditions,
that take account of each species’ physical, physiological and behavioural
needs, should be understood and applied in practice.

See also:

Section 5: Focus on mutilations and claw immobilisation
Declawing
V Claw nicking
@ Claw banding

Eyestalk ablation

GICIS,

Section 8: Common welfare issues throughout the sea to plate journey

Air exposure

Light exposure and lack of shelter

Temperature fluctuations

Extremes and Inappropriate water quality

SICIOID)
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Focus on mutilations and
claw immobilisation

Mutilation is a term used to describe a procedure which destroys,
removes or irreparably damages the limbs or other body parts of
animals. It is often carried out to adapt an animal’s body to fit the
environment, and quite often for economic gain. These painful
procedures are usually carried out without any anaesthetic or
pain relief. In decapod crustaceans, mutilations such as eyestalk
ablation, declawing and claw nicking are common practice.

Declawing

Declawing is the manual removal of one or both claws from a
decapod crustacean, most commonly crabs. It is carried out both
in fisheries and at sea. It has been a common misconception
that declawing is not a painful practice, since crabs can naturally
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detach their own claws in response to stress or danger (natural
autotomy). However, evidence shows this is not the case when
the claws are forcibly removed e.g. by a human.

Manual removal of the claws, as opposed to natural autotomy,
induces physiological stress responses (such as elevated lactate,
glucose and muscular glycogen mobilisation ®%!), impairment of
feeding 194 and poor survival outcomes °#29%1%2 indicative of
seriously impaired welfare. Manually declawed crabs also show
behaviours indicating an awareness of the resulting wounds, as
they touch the wounded area or shield it with their remaining
legs %%, This is not seen when claws are lost through autotomy. It
is consistent with the view that the animals experience pain and
distress as a result of declawing. Subsequent reduction in quality
of life and survival rates if declawed animals are returned to the
sea show that the declawing is unacceptable on welfare grounds
and should not be permitted.

Return to sea

There is much evidence to show that crabs who are returned to
sea following manual removal of one or both claws experience
seriously poor welfare. They face impaired ability to feed, including
restricted dietary choices, being unable to access key sources such
as bivalves and larger prey %4 which in turn may adversely
affect claw regeneration. They are also less able to fight or defend
themselves, or compete for important resources such as territory,
shelter or mates 2, This together with the impact of the often-
large wounds %Y resulting from the declawing process, leads to
general increased disease prevalence and often high mortality %04,
Whilst the removal of both claws has a greater impact overall,
these difficulties are still suffered if one claw is removed. Taken
together, this evidence suggests the crabs’ quality of life is seriously
damaged after declawing. Hence, contrary to popular belief, it is

clear that returning manually declawed crabs to the sea is neither

sustainable nor ethically acceptable and should not be practised.

Crustacean Compassion recommends that neither the practice of
manually removing one or both claws from live crabs or other decapod
crustaceans post harvest, nor subsequently returning them to the ocean,
should be permitted.
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Declawing

Declawing is the manual removal of one or both claws from a
decapod crustacean, most commonly crabs.

Manual removal of the claws induces physiological stress responses (such as
elevated lactate, glucose and muscular glycogen mobilisation), impairment of
feeding and poor survival outcomes indicative of seriously impaired welfare.
Manually declawed crabs also show behaviours indicating an awareness of
the resulting wounds, as they touch the wounded area or shield it with their
remaining legs. It is consistent with the view that the animals experience pain
and distress as a result of declawing.

There is much evidence to show that crabs who are returned to sea following

manual removal of one or both claws experience seriously poor welfare. They
face impaired ability to feed, including restricted dietary choices, being unable
to access key sources such as bivalves and larger prey, which in turn may
adversely affect claw regeneration. They are also less able to fight or defend
themselves, or compete for important resources such as territory, shelter or
mates. This together with the impact of the often-large wounds resulting from
the de-clawing process, leads to general morbidity and often high mortality.

Whilst the removal of both claws has a greater impact overall,
these difficulties are still suffered if one claw is removed.



Claw nicking

Claw nicking involves fracturing the apodemes and cutting the
tendons in the dactyls of the claws, resulting in an open wound
with heightened susceptibility to infection ?°., It also causes
damage to the internal claw tissues, haemolymph loss and
compromise of defence mechanisms ?%12%, The cumulative effect
of these reduces resilience to the many stressors experienced
during capture, holding and transport.

Significantly elevated levels of immune response indicators (total
pathologies and granulocytes), exacerbated stress response [*2%
and higher levels of stress indicators (including glucose and
lactate) 2% have been found in nicked crabs. All these impacts
weaken the crabs ?? and diminish their chances of survival ?°l,
Research shows higher mortality rates were recorded in
nicked crabs (83%) compared to non-nicked crabs (16.7%)
over 14 days at the same temperature **!, There are

negative commercial implications of this practice as well as

the welfare harm, with higher levels of necrosis and reduced

quality of claw muscles from nicked crabs 129,
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Claw nicking

Significantly elevated levels of immune response indicators (total pathologies
and granulocytes), exacerbated stress response and higher levels of stress
indicators (including glucose and lactate) have been found in nicked crabs.

All these impacts weaken the crabs and diminish their chances of survival

Sea-to-Plate: The welfare journey of decapod crustaceans
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Claw banding

Claw banding is also used to immobilise the claws of crabs and
lobsters. It is less invasive than nicking, avoiding some of the
pathologies associated with physical wounding and appearing
not to affect haemolymph indicators of stress ***!, However,

it is still highly restrictive and prevents expression of natural
behaviour 20123124 |n addition, long term banding causes muscle
atrophy, inhibits natural feeding and threat/defence behaviour
and can distort or weaken claws in moulting animals 2%,

Given the welfare harms caused by claw immobilisation, the use of
handling, storage and transport practices that avoid the need to restrict
claw use in decapod crustaceans should be promoted. Due to the clear
evidence of its negative impact on welfare, claw nicking should be
prohibited and where essential for the avoidance of injuries to the animals,
claw banding could be used instead. However, as banding also results in
restriction of natural movement and behaviour with associated stress for
the animals, banding should not be used for prolonged periods of storage,
and more welfare-friendly alternative approaches to avoiding welfare
problems associated with fighting and injury between captive decapod
crustaceans should be developed and applied in practice.
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Claw banding

Claw banding is also used to immobilise the claws of crabs
and lobsters. It is less invasive than nicking, avoiding some
of the pathologies associated with physical wounding and
appearing not to affect haemolymph indicators of stress.

Claw banding is highly restrictive and prevents expression of natural behaviour.
Banding should, therefore, not be used for prolonged periods of storage, and
more welfare-friendly alternative approaches to avoiding welfare problems
associated with fighting and injury between captive decapod crustaceans
should be developed and applied in practice.

In addition, long term banding causes muscle atrophy, inhibits natural
feeding and threat/defence behaviour and can distort or weaken claws in
moulting animals.




Eyestalk ablation

Eyestalk ablation is the procedure of the removal or destruction
of one or both eyestalks of decapod crustaceans. It is most
commonly carried out on breeding female shrimps or prawns.

It is often done without anaesthetic and is performed in

order to increase egg production and reproductive success of
broodstock, since the eyestalk contains glands which regulate the
ovaries 11041051,

But there is clear evidence that the practice is also associated
with serious harm to the animals, both short and long term.
These include significant disruption of sensory perception

and physiological, metabolic, hormonal and immune system
function (1041961071 "high mortality '°#'%! and erratic movement/
swimming [1°¢), In addition, the display of peri- and post-ablation
behaviours such as tail flicking, rubbing the affected area

and flinching [%¢1%] gre consistent with the ablated animals
experiencing pain. The fact that such behaviours are reduced
following application of anaesthetic '°® provides further support
for this assertion.

The level of harm caused by the different commonly used
eyestalk ablation methods — including ligation, cauterisation and
slitting/pinching — may vary with method and species **”, and
the impact on welfare of single eyestalk ablation is generally less
severe than double ablation [°°,

This strong body of evidence, indicating the multiple welfare

concerns experienced by the large numbers of animals
subjected to eyestalk ablation, underpins the view that this
practice is completely unacceptable and should be replaced

with non-invasive alternatives

Non-invasive alternatives

Recent scientific have shown that it is possible to achieve
enhancement of fecundity in captive decapod broodstock

with ablation. Moreover, there are indications that the quality
and survival rates of eggs and offspring of ablated females

may be inferior compared with intact animals %' and

that other reproductive and production parameters (such as
numbers of eggs per female) are not necessarily improved

by ablation [104105111112] gnd may Continued on page 46 >
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Eyestalk ablation

Eyestalk ablation is a procedure involving the removal or destruction of one. of
one or both eyestalks of decapod crustaceans. It is most commonly carried out
on breeding female shrimp or prawns. It is often done without anaesthetic and
is performed in order to increase egg production and reproductive success of
broodstock, since the eyestalk contains glands which regulate the ovaries.

But there is clear evidence that the practice is also associated with serious harm
to the animals, both short and long term. These include significant disruption of
sensory perception and physiological, metabolic, hormonal and immune system
function, high mortality and erratic movement/swimming.

In addition, the display of peri- and post-ablation behaviours such as tail
flicking, rubbing the affected area and flinching are consistent with the ablated
animals experiencing pain. The fact that such behaviours are reduced following
application of anaesthetic provides further support for this assertion.

The level of harm caused by the different commonly used eyestalk ablation
methods - including ligation, cauterisation and slitting/pinching — may
vary with method and species and the impact on welfare of single eyestalk
ablation is generally less severe than double ablation.



be worsened in some respects such as increased energy
demands *¥), eventual loss in egg quality and high mortality [*4,

This suggests that its use may involve economic and production-
related shortcomings in addition to the welfare concerns. There
is also evidence that ablation can be replaced by non-invasive
alternatives. Adjustments to the animals’ environment, including
lighting/photoperiod, water temperature, diet, stocking density
and tank characteristics *****7, as well as changing the ratio of
males to females (from the commonly used 1:1 to 1:2) "%, can
result in comparably enhanced reproductive performance such
as increased egg and offspring production and viability, and
improved survival rate of the females themselves. The exact
nature of the farming system also impacts on productivity **¥. The
impact on welfare of these environmental manipulations would
need to be explored and considered before application.

However, the availability and potential efficacy of these
non-invasive options together with the clear evidence of the

serious negative ablation-linked welfare impacts, strongly

underline both the urgent need to prohibit the practice
of eyestalk ablation and the feasibility of replacing it with

alternative approaches.

Claw immobilisation

The claws of large decapod crustacean species such as crabs

and lobsters are often immobilised post-capture for the ease of
handling and to prevent cannibalism, fighting and claw damage
during storage and transport 2696119120 Methods commonly used
to achieve this include claw nicking or claw banding.

Crustacean Compassion recommends that eyestalk ablation of any decapod
crustacean for any purpose is unacceptable and should be prohibited.
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V-notching

Tail (or v-) notching is a fishery management practice widely used
to delay fishing mortality of berried female lobsters allowing them
to continue reproducing, thus maintaining brood stocks. The
“notch” is created by removing a small triangular piece from the
second or forth uropod (section of tail fan) after capture before
returning the animal to the sea. In the event of inadvertent
recapture, these animals can then be quickly and easily identified
and once more returned to the sea. Legislation in the UK makes it
illegal to land, hold, or sell these lobsters.

Whilst undertaken for conservation purposes, the removal of
tissue from live lobsters leads to the risk of pain and distress. It
may also result in increased susceptibility to disease, lowered
resilience to environmental stressors, and higher rates of
mortality. Studies of phylogenetically similar crayfish have
identified somatosensory neurones (that facilitate the perception
of touch, pressure, pain, temperature, movement, and vibration)
and sensory hairs in all uropods located at the extremities of the
tail fan?*°l, Harmful stimuli have been shown to elicit behavioural
responses that indicate pain, including an immediate reflexive tail
flick 122! or tail withdrawal.

Although intended as a means of sustaining and protecting

the species, the tail (or v-) notching technique should also be
considered with the welfare of individual animals in mind. This
includes pain and stress caused by handling, blood loss, risk of
disease and infection (for example, through inappropriate and/
or poorly maintained equipment), and loss of proprioception (i.e.,
awareness of the position and movement of the body) which may
affect predator awareness, locomotion, and ability to feed once
returned to the sea.

Where tail (or v-) notching is carried out, the handling of animals
should be undertaken carefully and kept to the minimum
necessary, while only clean, sharp implements used specifically
for this technique should be used. Further, alternative techniques
that avoid mutilation and its associated welfare issues whilst
preserving the lives of berried females should be developed.
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Focus on holding and storage

Sea-to-Plate: The welfare journey of decapod crustaceans

Holding duration

After capture, decapod crustaceans are held in on-board storage
and in holding facilities for varying periods of time, which can
range from days to months. The length of time for which live
decapod crustaceans are held in storage influences the nature
and extent of the impact on welfare. Live holding in tanks over
varying periods of time is a major part of the post-harvest
process in lobster fisheries. The aim is often to allow purging

of nitrogenous waste (see: ‘Pre-transport holding and purging’
Position Statement in Transport section for details) and recovery
from stress due to factors such as air exposure, disturbance and
environmental variations during capture and handling **!, ahead
of onward transport.
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Immune parameters in lobsters during a 10-day holding period
change between days one and four, suggesting that physiological
adjustments still occur for up to four days post capture . Other
research shows that after several weeks of storage in recirculation
tanks, lobsters show a marked degradation of the muscle
myofibrillar proteins ?*. While in addition, the extent of exposure
to negative experiences prior to reaching holding/storage facilities
also influences survival rate and duration during storage %!,

Fasting affects welfare and
survival rates

The duration of live storage in water tanks, along with chilling
rates, also significantly affects survival rates in prawns 2%, with
longer periods of storage and faster chilling leading to increased
mortality. Other studies suggest that some crabs can be held

for up to 89 days without food, though physiological measures
raise concerns about the potential distress and nutritional status
of the animals *?”), Research evaluating the effects of long-term
starvation and temperature on lobsters kept in holding tanks

for 24 weeks indicates that whilst the animals can survive a
prolonged period without food, it compromises their physiological
condition and potentially impairs immunological capacity so
should be avoided ?*. The impact of long storage times is also
affected by the stocking density within holding tanks, with high
densities increasing the negative impact of long duration 2%,

In summary, evidence clearly indicates that during storage of live decapod
crustaceans, the risks to welfare increase with duration of holding,
especially in the absence of feeding. Any storage of these animals should
therefore be kept to the minimum necessary. Moreover, logistical and
marketing infrastructure is adjusted to avoid long periods of holding, along
with optimising the conditions to which the animals are exposed.
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Mixing species

In some situations, including during live storage in tanks

in supermarkets **°!, decapod crustaceans are often held
together with other incompatible species of aquatic animals.
This mixed stocking places the animals in close proximity to
others they would not normally choose to be near in their
natural environment usually without the opportunity to move
away or hide. This is a key source of stress during storage [**°
leading to mobilisation of energy substrates and physiological
disturbances **,

The practice of mixing different species of decapod crustacean with each
other and/or with other aquatic animals causes significant stress. It should
be avoided at all times, and each individual species should be kept apart
from others during storage and transport, regardless of duration.
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Stocking density

In many storage situations, including holding facilities ** and at
point-of sale retailer outlets ?%, decapod crustaceans are closely
confined at high stocking densities resulting in a number of
welfare challenges. Some species are more sensitive than others
to overcrowding (%), especially those (such as some lobsters)
that are naturally solitary *** and/or territorial *?%, In such cases,
forced proximity to others with no ability to move away both
prevents natural behaviours and leads to stress 3%,

Overcrowding can also have negative physical impacts, with
prawns held in tanks showing significantly greater degradation of
antennal length and rostral spine length at higher compared with
lower stocking densities [*?, In some crabs, increasing stocking
density during storage raises the risk of cannibalism, injuries and
mortality 3334, In holding and storage centres where lobsters
are kept at high densities, the resulting build-up of nitrogenous
wastes and depletion of dissolved oxygen leads to mortalities 3,
whilst studies of crabs stored over a three-week period indicate
the importance of keeping stocking densities below certain levels
in order to avoid the risk of mortality 2%,

The clear evidence of the negative impact on welfare of high stocking
densities during holding and storage of decapod crustaceans indicates

the need to ensure that adequate species-specific space allowances are
provided during containment. There should be sufficient space to allow the
animals room to move away from others to avoid antagonistic interactions,
and to enable water quality to be maintained at appropriate levels.
Optimum species-specific stocking densities that enable expression of
natural behaviour and avoidance of negative welfare impacts currently seen
in overcrowded holding and storage conditions, should be established and
implemented in practice, particularly when storage is of long duration.
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Focus on transport

Sea-to-Plate: The welfare journey of decapod crustaceans

Pre-transport holding and purging

Prior to transportation, decapod crustaceans are often cooled,
fasted and purged. For example, freshwater crayfish are generally
held in tanks with flow-through water and biological filtration to
allow 24 hours of purging prior to transport ¢, Whilst reduction
of the accumulation of waste products in transit can benefit the
animals physiologically, the hunger caused by the feed restriction
can lead to increased aggression and cannibalism in some species,
with associated risk of harm to other animals 3¢,

These behavioural consequences are not seen in all species 2%

but other indicators of poor welfare, including severe decreases
in the hepatosomatic index (HI) in fasted crabs*?”! and lowering
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Purging: Prior to transportation, decapod crustaceans
are often cooled and fasted, a process in which the
animals are held with little or no food for a period

of time in water, during which time they excrete
nitrogenous waste which reduces its accumulation

during transport 28, Sufficient changes of water or

flow systems to ensure removal of the nitrogenous
waste during the purging process is important to
avoid negative effects on the animals.

of HI in those fed twice a week 2%, suggest that these practices
could both undermine nutritional status and cause distress
during live holding.

Research evaluating the effects of long-term starvation and
temperature on lobsters kept without food in holding tanks
for 24 weeks indicates that whilst the animals could survive

a prolonged period without food, it compromises their
physiological condition and potentially impairs immunological
capacity so should be avoided 4,

Re-immersion

Re-immersion of decapod crustaceans into water in a stocking
centre immediately after fishing and prior to further onward
travel has been shown to be beneficial to welfare. Research
indicates that the stress produced by transport of crabs to
shore is alleviated after 48 hours of re-immersion in aquaria
with seawater re-circulation, facilitating survival during further
transportation 37, Survival rates and physiological parameters
in prawns following 16 hours of transport are also significantly
affected by the pre-transport holding conditions, with increased
salinity in holding tanks resulting in lower haemolymph ammonia
and mortality at the end of the journey 7.,

The temperatures experienced ahead of transport also have
impacts. Cooling of decapod crustaceans is commonly undertaken
pre-transport, with lower temperatures generally reducing
mortality. For example, during 16 hours of travel, significantly
higher survival rates are achieved in pre-chilled freshwater
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prawns (92% survival) than in those not chilled before packing
(67%) 7). It must be noted however that chilling can cause
significant welfare compromises for all decapod species and
should not be undertaken without consideration of this.

The overall impact of the conditions experienced pre-transport on the welfare
and survival of decapod crustaceans during subsequent transportation is
very clear. It is therefore critically important to take a properly evidence-
based approach to understanding and applying the most appropriate
species-specific practices in the period between capture and transport. This
is positive for animal welfare and also has commercial benefits. As a general
rule, immersion pre-transport is recommended. However, purging, especially
for prolonged periods, can lead to welfare concerns, though may be advisable
on balance if transport containers lack effective water flow systems that
remove nitrogenous waste in transit. Nevertheless, it is important to note
that purging is only necessary in order to compensate for inadequacies

in transport conditions and practices and would not be needed if holding
facilities in transit were improved. Where knowledge gaps exist, (e.g. optimal
transport conditions and systems capable of removing sufficient quantities

of nitrogenous waste for the duration of journeys), these should be urgently
addressed through focused research and development and swift application

of learnings in practice.




Duration and
complexity of journeys

The impact of live transport on animal welfare is directly linked
to the duration of travel, with long journeys being likely to

have more detrimental effects than short ones. The impact of
journey length on animal welfare is a widely accepted concern,
with European legislation aimed at protecting various species in
transit stating that ‘for reasons of animal welfare, the transport
of animals over long journeys, including animals for slaughter,
should be limited as far as possible’ *®!. The ability of decapod
crustaceans to withstand long journeys without unrecoverable
increased disease prevalence and mortality depends greatly

on the species and on the transport conditions. Overall stress,
increased disease prevalence and mortality increase with duration
of travel °, both for animals transported whilst exposed to

air 37221 and for those immersed in transit.




Longer journeys also increase the risk of starvation, especially
when there has been a long period of food deprivation pre-
transport as can occur due to purging though this depends
greatly on the species. Some crabs can survive for weeks without
food *“° but other species such as prawns suffer significant energy
depletion and associated physiological changes if food-deprived
for much shorter periods ***), The severity of physiological
disturbance — with associated suffering — and mortality levels due
to starvation are therefore dependent on journey duration and
the period of food deprivation pre-transport.

Higher temperatures tend to increase the negative impact on
most species, as do physical disturbances such as vibrations.

The additional stressors associated with more complex journeys
involving multiple phases and/or means of transport, including
transfer of containers between vehicles and/or of animals
between containers, also affect the duration of travel that can be
tolerated. In addition, re-immersion of crabs in a stocking centre
immediately after fishing and semi-dry transport to shore has
been found to enable recovery from stress within 48 hours, and
hence to facilitate survival during further transportation 37,

Unaccompanied
Delivery (mail/post)

All transport involving live decapod crustacean needs to be
accompanied by suitably trained and knowledgeable personnel
with packaging clearly labelled as containing live animals. For
example, some decapods are sent through post, with unknown
conditions, potentially unsuitable packaging, unknown duration
and uncertain treatment at the destination. This is clearly
associated with very high risk of negative welfare outcomes.

The correlation between both journey duration and complexity, and

the risk and severity of impact on animal welfare, is clear. Crustacean
Compassion therefore reccomend that any live transportation of decapod
crustaceans should be planned and implemented to ensure the minimum
possible journey times (including loading and unloading times). Journeys
should also follow the most direct, least complex routes possible between
dispatch sites and destinations.
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In-water transport

Transportation in water via immersion in various designs of
tanks, viviers or other containers, including plastic bags, is
common practice for many species of decapod crustacean %,
Whilst immersion is a natural state for decapod crustaceans,
key considerations that impact on welfare and survival during
in-water transport include the design and functional capabilities
of the containment systems used and their ability to maintain
appropriate water quality and temperature ranges 1253442, For
example, prawns have significantly different survival rates when
transported in water at 21°C (97% survival) and 26°C (24%).

Maintenance of species-appropriate salinity is also crucial to
welfare and survival ?*!, Low oxygen levels and accumulation

of excreted toxins occur in the absence of effective filtration

and water circulation systems in transit, resulting in significant
negative impact on the welfare of transported decapod
crustaceans >?°!, Mortality rates during journeys in seawater
with insufficient dissolved O2 can be higher than during ‘in

air’ transportation, depending on temperature 2%, with 25%
mortality noted in crabs transported in water at 12°C compared
with 4% mortality in air at 4°C"°), Studies have also shown that
hypoxic water in transit leads to raised bacteraemia in crabs (%),
whilst levels of physiological stress indicators at the end of
transport of water-immersed crabs can be greater than those
seen following transport in air under high humidity conditions 44,
Control of the concentrations of nitrogenous waste breakdown
products (mainly ammonia) is also key to successful maintenance
of immersed decapod crustaceans during transport and storage
but is difficult to achieve in closed systems over long periods [,

In summary, providing and maintaining species-specific water quality,
salinity and temperature ranges during transport of decapod crustaceans
in water is crucial to their welfare and survival. It should be mandatory to
ensure that existing knowledge of the biological needs of each transported
species is applied when developing and using equipment and on-board
operating systems, to ensure that they are demonstrably capable of
providing, monitoring and maintaining the most suitable water quality and
environmental parameters for the species throughout transportation.
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Containment methods

Decapod crustaceans in transit are subjected to a number of
challenging experiences due to the mode of containment and
associated conditions such as high stocking densities and stacking.
Crabs, for example, are sometimes transported at densities of

1 kg/litre seawater in tanks, with the animals at the bottom being
compressed by the others and by handlers ?°),

Some research indicates no difference in the vigour values
between crabs either stacked on top of each other or with free
mobility during eight hours transport in semi-dry conditions 37,
However, other studies *®’ on mortality rates during post-
transport recovery of crabs stacked in a tank during 58 hours of
transport show that those from the bottom of the tank start to
die sooner (within 48 hours) than those from the top. The higher
levels of haemolymph lactate in the tank bottom crabs at this
time possibly explains this difference, though crabs from the
top of the tank ultimately had slightly higher mortality overall
(10.7% compared with 8.9% for those placed at the bottom of
the tank). After transport, crabs at the bottom of the tank have
more missing legs than those at the top, which could indicate
additional stress-induced autotomy. Also, amongst the crabs
transported at the bottom of the tank, males had more missing
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claws than females, possibly related to the more aggressive
behaviour typical of males**!. Evaluation of the effect of stocking
density on prawns after 24 hours in water in model transport
containers indicates no significant difference in prawn survival

at three different densities (25, 50 and 100 g/L). However,
although concentrations of dissolved oxygen and nitrite appear
unaffected by density, water quality is more impaired at higher
stocking rates, with concentrations of nitrogenous materials
rising significantly as densities increase ¢, heightening risks to
welfare in transit. The social stress caused by confinement of
animals in close proximity in containers leads to aggression and
fighting among some species 2], This in turn leads to the use
of methods — such a claw nicking or banding — aimed at reducing
injury but which add additional welfare challenges.

The exact nature of the containment methods and associated parameters
during transport clearly have important implications for the welfare of
decapod crustaceans. Crustacean Compassion advocates that any such
practices that expose animals to physical, physiological and behavioural
challenges, such as high stocking density, should be avoided or modified
to take account of species-specific characteristics and needs in order to
reduce the negative impact on welfare.

Packaging

Various different packaging materials are used to facilitate
maintenance of a damp environment for decapod crustaceans
transported out of water. There is limited information on their
efficacy and suitability but studies indicate that the type of
packaging does affect welfare. Some guidelines accept use of
seaweed or kelp as a suitable moist packaging substance [4°!,
However, it can release noxious gases as it decays with unknown
consequences for the animals *37%%¢), The use of alternatives
including burlap bags as moist packing material for long-haul
transport of crabs decreases transport-related indicators of stress
(such as haemolymph metabolites) and enhances subsequent
recovery compared with kelp packaging 7.

Transportation of large live decapod crustaceans, such as

lobsters, by air is often in cardboard boxes in refrigerated and
moist conditions, with separation between individuals > Some
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crabs transported by air freight on journeys up to 24 hours are
packed in STYROFOAM™ sealed boxes with coolers. However,
research has shown this can result in high mortality rates (e.g.
40%) . Other recommended packaging for emersed crabs
includes packing between layers of moistened wood shavings,
newspaper or marsh grass in ventilated boxes under controlled
humidity (70%) and low temperature 5%, Packaging in

insulated containers containing moist foam or wood shavings and
cooling packs is recommended for transportation of freshwater
crayfish 471481 The ability to maintain appropriate species-
specific conditions — such as temperature — within packaging and
containers is essential, with a positive significant correlation seen
between increased disease prevalence and mortality in lobsters
and internal carton temperature **°!, Some form of containment
within water tanks, such as confinement of prawns in perforated
containers stacked within transport tanks, is sometimes deemed
to be advantageous in live transport 2% while prawns and shrimps
are sometimes packed in oxygenated water in plastic bags ?®..

There is a clear need to ensure species-specific suitability of transport
packaging methods in terms of their ability to maintain appropriate
environmental conditions such as humidity/moisture and temperature, and
ensure avoidance of risks to welfare, such as those posed by deterioration
of the materials in transit. Robust evidence is currently limited regarding the
most suitable packaging materials and methods to use to protect decapod
crustacean welfare during transport. Crustacean Compassion therefore
recommends further strengthening of knowledge about the impact on
welfare of different transport packing methods, and swift application of
learnings in practice to ensure better protection of animal welfare.

Physical disturbances

Transported decapod crustaceans experience a range of physical
disturbances ?®], which can cause trauma and stress and
compound the effects of other transport-related stressors. For
example, the levels of disturbance have been found to influence
the ability of lobsters to survive emersion during commercial
shipment >, while it is recommended that crayfish should be
exposed only to minimal physical disturbances *!. Research
indicates that the increase in stress indicators such as Total
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Haemocyte Counts, serum glucose, lactate and ammonium
concentrations caused by emersion of nephrops, are further
increased when the animals are shaken for one hour to replicate
transport vibrations *°*>1, Mitigation e.g. through cushioning,
could be easily and inexpensively implemented to reduce the
impact and improve survival and recovery post transport 1°%,

A range of handling processes immediately before, during and
at the end of transportation, including placing animals into
packaging/containers, transfer of containers onto or between
vehicles/means of transport and unloading post transport can
all cause stress and physical trauma, indicating the importance
of minimising any handling and undertaking it in a careful and
considered way [**”, Noise can also harm decapod crustacean
welfare. Studies indicate that low-frequency ship and boat
noise as well as white noise and pure tones can have a variety
of biological impacts and an increase in some behaviours (for
instance locomotion) and stress [**?, For example, a rise in
haemolymphatic bioindicators of stress along with increased
locomotor activities are seen in lobsters exposed to boat
noise >3], while noise also impacts negatively on the immune
parameters of stress in lobsters >4,

In summary, studies focused on assessing the impact of physical
disturbances — including vibrations/shaking, noise and vigorous handling
—on the welfare of decapod crustaceans in transit confirm that they

pose a significant additional stressor in themselves. They can also worsen
the negative effects of other stressors experienced during transport.
Crustacean Compassion recommends that practices should be adapted to

mitigate against physical trauma (e.g. road vibrations) and ensure reduction

or avoidance of noise exposure on all journeys involving live decapod
crustaceans in order to improve welfare and survival.
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Common welfare

issues throughout the
sea to plate journey

Air exposure

Decapod crustaceans are well adapted to living in water so the
exposure to air (emersion) experienced during capture, holding and
transport inevitably leads to a number of welfare challenges **°!,
Many commercially important decapod crustaceans, especially
subtidal dwelling species, are not exposed to air in their natural
environment, yet many are transported out of water for long
periods of time. A combination of handling and prolonged air
exposure also further exacerbates stress reactions >,
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There are significant species-specific *°**>8, sex-specific ***! and
moult stage-specific *?°! differences in the nature and severity
of the impact of air exposure on welfare. However, whilst
some animals are better able to mitigate the consequences

of emersion [26%%% it constitutes a major stressor B% associated
with seriously negative effects. These include reduced capacity
to regulate respiratory gas exchange, acid-base balance and
nitrogenous waste excretion 1°¢-1%8],

As aquatic animals, decapod crustaceans breathe underwater
using gills, but emersion impairs gill function and disrupts
oxygen consumption. In turn, disruption of oxygen consumption
is associated with many physiological and metabolic changes
such as increases in lactate and acidosis, raised crustacean
hyperglycaemic hormone, haemolymph glucose and

ammonia accumulation in many species of lobsters 267915,
nephrops 951160 shrimps 161162 gnd crabs (163164,

The rise in ammonia levels is exacerbated by low levels of humidity
during emersion [**), with maintenance of high humidity (90 —
95%) also being essential to avoid drying of the gills which can
cause irreversible damage [**?. The build-up of nitrogenous waste
during emersion, along with the other physiological disturbances
and imbalances, are worsened by higher temperatures*® and can
ultimately result in significant levels of mortality [(°%161162,1661671 "1y
surviving animals, the physiological changes can also lead to short-
and long-term depression of the immune system 521551681701 rajsed
bacteraemia, increased susceptibility to infection and acceleration
of disease conditions ?4*>>171 with implications for both animal
welfare and food quality and safety.

Air exposure during the unloading process post-transport has
been identified as a key stressor for crabs ! and air exposure
of nephrops results in effects on physiological, immunological
and pathological parameters ©°.. The duration of air exposure
and desiccation during holding significantly influences welfare
and survival. Mortality rates of 37.5% and 87.5% in shrimps
have been seen after desiccation for five hours and ten hours
respectively '®Y, and air exposure for as little as ten minutes
leads to raised blood glucose concentrations — an indicator of
metabolic stress — in juvenile prawns 32, The oxidative status of
crabs can be severely affected after six hours of air exposure ¢,
In addition, re-immersed lobsters take five to eight hours*’? or
longer ) to recover from exposure to handling and emersion 172,
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and can show poor survival rates (25%) 24 hours after re-
immersion in holding tanks following a period of 12-14 hours air
exposure in transit ', The severity of the impact is greater 1*%!
and the duration of the recovery period is longer [’ at higher
temperatures. However, practices such as displaying lobsters in
air on ice in food retailers and live markets are also likely to result
in serious suffering 12,

Overall, there is a wealth of scientific evidence to show that exposing
decapod crustaceans to air during transport (and in other situations) is
frequently associated with serious acute and chronic welfare problems, often
resulting in mortality. Some of the most serious impacts could be mitigated
to some extent, and for some species, by optimising environmental
conditions to better meet species-specific needs, and by avoidance of
disturbance. Hence, only with very strictly controlled conditions in which
temperature, humidity, containment method etc. are optimised throughout
travel for the species involved, should emersion in transit be undertaken.
However, even then, if meaningful reduction in suffering and death is to

be achieved, various other provisions need to be applied. For example,

the frequency and duration of emersion throughout the capture to killing
process must be kept to an absolute minimum. In addition, emersion should
be replaced with in-water holding methods when involving longer periods
of storage, provide optimal conditions (temperature, humidity) when
undertaken and be avoided completely whenever possible.

Light exposure and lack of shelter

In their natural environments, many species of decapod
crustaceans are not normally exposed to bright light and actively
seek to avoid it, including through moving to dark hiding places.
For example, lobsters are primarily nocturnal animals and emerge
from cover as darkness falls to forage for food, before returning
to shelter when the light level starts to rise 2 and remaining
there, leaving only occasionally, during light periods 73, This
clearly indicates their preference to avoid strong light. Crabs and
crayfish are also sensitive to sunlight and should be kept in shaded
environments with no bright light exposure 2%, However, from
capture onwards, they are often exposed to sudden and bright
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light for varying periods of time. This includes during on-board and
pre-transport holding, ‘sorting’ and packaging, during the journey
itself and during loading/unloading and holding post-transport.
Exposure to light can have a variety of negative effects on decapod
crustaceans 74 including light-induced photoreceptor damage in
the eyes which tends to be progressive and irreversible 7,

In addition to avoiding light, decapod crustaceans have a clear
preference for shelter*’®, with studies of various species including
crabs "7, prawns/shrimps ¢! and lobsters [12>173178] providing clear
evidence of the importance of sheltering/hiding to these species.
But they are often unable to hide due to lack of provision of
shelter in some holding, transport and storage systems, most likely
resulting in stress and compromising welfare 7%\, For example,
poor practice in this respect is evident in retailer outlets, including
in the UK"?¥ and Europe %, where lobsters and crabs in tanks

are exposed to direct, bright, intense light with no dark areas for
refuge. This stressful situation is worsened by other disturbances
likely to be experienced by decapod crustaceans in such retail
environments 2 and can reduce survival rates [,

The short-term and sometimes long-lasting harm to welfare associated
with both exposure to bright light and the failure to provide opportunities
to shelter/hide, — add to other stressors experienced during the storage
and transit periods. This contributes to poor welfare, increased disease
prevalence and mortality. This indicates a clear need to shield animals
from sun exposure and sudden and bright lights. The definite preference of
many decapod crustacean species to avoid light and seek shelter should be
taken into account in designing, developing and implementing holding and
transport systems and processes.

Temperature

Temperature — alone and through its interaction with other
parameters — has a significant influence on the welfare and survival
of decapod crustaceans during holding and storage [24128:140172],

The temperature during holding can have substantial negative

effects on the subsequent product quality, likely to be related to
the deterioration of muscle structure and hence having serious
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welfare implications. It occurs more markedly and earlier in crabs
kept at higher temperatures with even a 5°C difference (10°C vs
5°C) being influential *°l, In some crabs, increasing temperature
(and stocking density) during storage increases the risk of
cannibalism, mortality, and injuries 133134,

Although species vary in their level of sensitivity to change 3334,

some are very sensitive both to fluctuations in temperature and
to holding at temperatures at the extremes of the normal range
to which they are adapted 133134,
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The rate of change of temperature experienced within storage
tanks also has a major impact on welfare and mortality. For
example, the chilling rates of tank water from 25-15°C during
live storage significantly affects survival rates of freshwater
prawns over different durations, with slower chilling (over
eight hours) enabling storage for twice as long (16.5 hours)
without significant mortality than fast chilling (over a two-hour
period) %, Similarly, recovery and survival of crabs following
transport can be facilitated by gradual acclimatisation — rather
than a sudden change — to holding tank temperature %,

During transport, temperature also critically affects stress,
physiology, behaviour and survival rates of decapod crustaceans,
including lobsters [125149181182] " crglyg [33.35,163.183] ‘naphrops 16!

and prawns ¢,

The optimal temperature varies with species #31% and,

where there are gaps in knowledge, can be identified through
appropriate research 3, Although transport at below-optimal
species-specific temperatures can increase mortality %%,

many studies have demonstrated that at lower temperatures,
decapod crustaceans tend to have lower levels of ammonia
and lactate, lower energy demands 33%5%] can better maintain
energy homeostasis and have better survival rates [36:14.184],

However, this needs to be balanced against the risk of exposure
to temperatures that are too low as this can also be harmful.
Maintenance of temperatures within —though at the lower end of
— each species’ thermo-neutral zone should therefore be the aim.

Pre-cooling prior to transport can also prolong survival %%,
Conversely, rising temperature increases decapod crustacean
metabolism, lowers oxygen concentrations in the body, and
increases levels of ammonia and carbon dioxide **?!, The speed
of cooling pre-transport is important. Rapid chilling can cause
loss of legs and claws %%, so the recommendation is for slow
cooling of crabs*® and shrimps [*4¢), Temperature influences the
ability to tolerate situations such as air exposure and handling
in transit. Chilling of lobsters exposed to air for up to 30 hours
by including ice in the shipping cases ameliorates the high heart
rate and hyperventilation caused by the packing process and
delays the onset of anaerobiosis (oxygen deficit) Y. Similarly,
the environment should be kept cool (and moist) to enable
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crayfish to be successfully transported in air 3\, Even small
fluctuations in temperature have a highly significant impact on
mortality rates in prawns transported in water, with survival

at 21°C averaging 97% compared to only 24% survival at

26°C. %, The impact of high body temperature can also be long
lasting post transport. Lobsters with higher body temperatures
following transportation have higher levels of stress-induced
physiological variables such as haemolymph glucose, lactate
and pH than those with lower body temperatures, an effect
that is sustained for as long as 96 hours after immersion in
recovery tanks 44,

It is clear that both temperature levels and temperature fluctuations have a
highly significant impact on the welfare and survival of decapod crustaceans
during holding, storage and transport, both alone and in combination with
other environmental conditions. It is crucial to identify, apply and maintain
species-appropriate temperatures throughout, within ranges to which the
various species are adapted. Slow acclimatisation when changes are required
(for example, after chilling during transport) is essential to reduce stress,
morbidity and mortality at this time, and should be facilitated through
ensuring knowledge of species-specific needs, and frequent monitoring and
management of temperature in all holding and transit situations. Scientific
knowledge should be more effectively utilised and where necessary,

current holding and transport practices and equipment adapted to ensure
monitoring and maintenance of appropriate temperatures. Such an outcome
would be of benefit both to the animals and commercially.

Water quality

Unsuitable water quality during storage and transport has

a major negative impact on decapod crustaceans *°, Many
animals are unlikely to survive poor water quality 2%, with
certain species such as crayfish being particularly sensitive

to changes ™., In holding facilities decapods may be kept in
water tanks for long periods of time. It is also common practice
for many species of decapod crustaceans to be transported
immersed in various designs of water tanks, viviers or other
containers, including plastic bags 2%,

Sea-to-Plate: The welfare journey of decapod crustaceans 72



Whilst immersion is a natural state for decapod crustaceans, key
considerations that impact on welfare and survival in storage

and during in-water transport include the design and functional
capabilities of the containment systems used and their ability to
maintain appropriate water quality and temperature ranges 12636142,
For example, prawns have significantly different survival rates when
transported in water at 21°C (97% survival) and 26°C (24%).

Maintenance of ideal water quality is challenging, and parameters
need to be checked regularly (daily is recommended) especially
when stocking rates are high in the holding tanks *?, Situations

in which decapod crustaceans such as lobsters are held in
overcrowded aquariums in retail outlets risk progressive worsening
of water quality and welfare (and increases the microbiological
risk), as evidenced by the poor or mediocre water cleanliness

seen during research on conditions for lobsters held in fish

shop tanks %,

In particular, the maintenance of appropriate dissolved oxygen
levels is critical to wellbeing and survival, with low levels being
associated with serious negative impacts **¢), For example, changes
in physiological indicators of hypoxic/metabolic stress are seen

in freshwater prawns exposed to lowered dissolved oxygen

levels 1322991 QOther research shows that the oxygen requirements
of lobsters in live-holding tanks are significantly affected by other
factors such as the level of exercise, handling and air exposure
prior to immersion in the tanks, and temperature. A strong diurnal
rhythm to oxygen consumption and an increase following feeding
also occur %, indicating the need to maintain optimal levels

at all times.

Low oxygen levels and accumulation of excreted toxins occur in
the absence of effective filtration and water circulation systems
in transit, resulting in significant negative impact on the welfare
of transported decapod crustaceans ??°!, Mortality rates during
journeys in seawater with insufficient dissolved oxygen can

be higher than during ‘in air’ transportation, depending on
temperature, %31 with 25% mortality noted in crabs transported
in water at 12°C compared with 4% mortality in air at 4°C°,
Studies have also shown that hypoxic water in transit leads to
raised bacteraemia in crabs **3, whilst levels of physiological
stress indicators at the end of transport of water-immersed crabs
can be greater than those seen following transport in air under
high humidity conditions *#),
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Ensuring species-appropriate salinity and pH are also particularly
important in safeguarding welfare — including immune function

— and survival %, Control of the concentrations of nitrogenous
waste breakdown products (mainly ammonia) is also key to
successful maintenance of immersed decapod crustaceans during
transport and storage but is difficult to achieve in closed systems
over long periods 4%,

In summary, providing and maintaining species-specific water quality,
salinity and temperature ranges in holding facilities and during transport
of decapod crustaceans in water is crucial to their welfare and survival.

All holding facilities should, as a basic minimum requirement, ensure that
levels of dissolved oxygen and other key parameters are maintained at
species-appropriate levels throughout the storage period. Water quality
must be assessed at least daily and necessary adjustments to management
and equipment made accordingly. In addition, it should be mandatory to
ensure that existing knowledge of the biological needs of each transported
species is applied when developing and using equipment and on-board
operating systems. These should be demonstrably capable of providing,
monitoring and maintaining throughout transportation the most suitable
water quality and environmental parameters for the species.

Sea-to-Plate: The welfare journey of decapod crustaceans 74



Section 4: Focus on capture

Method of capture

Bycatch

Post-capture handling

D@®O®

On-board holding and storage

Section 5: Focus on mutilations and claw immobilisation
Declawing

Claw nicking

Claw banding

Eyestalk ablation

@@OO

Section 6: Focus on holding and storage

Holding duration

Mixing species

Stocking density

Pre-transport holding and purging

Duration and complexity of journeys

In-water transportation

Containment methods

Packaging

Physical disturbances

Unaccompanied Delivery




Focus on stunning

Sea-to-Plate: The welfare journey of decapod crustaceans

Electrical stunning

Evidence indicates that swift (within one second) and effective
stunning of decapod crustaceans can be achieved when
appropriate electrical parameters are applied £°%°, though other
reports cite the need for longer exposure to electricity to induce
and/or prolong insensibility 42,

Indications are that following electrical stunning, various forms of
spontaneous activity within the central nervous system of crabs
and lobsters are completely arrested, with a loss of responsiveness
to all types of sensory stimulation and a failure in neuromuscular
activation Y, These findings are all consistent with the nervous
system being incapacitated both centrally and peripherally,
preventing all normal neuronal functioning *°. Other information
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also indicates no additional stress (as evidenced by L-lactate levels)
associated with delivery of an effective electrical stun to crabs or
lobsters using commercially available equipment (the ‘Crustastun’),

when compared with comparable handling alone [**?, However,

there are some indications that animals subjected to electricity
for several seconds may experience localised over-heating 4%
with associated welfare and commercial implications, though this
depends on the electrical parameters used. There is also evidence
of variable responses to electrical stunning by different species 2.
These outcomes highlight the need for further refinement and
improved consistency of methodology in order to reduce any
welfare risks associated with electrical stunning.
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Equipment design, placement of the animal in the equipment
(to ensure effective current flow through the body and all limbs),
and specifications for the exact electrical parameters to apply
for each species to ensure swift and humane stunning would

all benefit from further research. Assessment of the duration

of insensibility post stun —and how to ensure this is sufficient

to allow subsequent killing prior to regaining consciousness — is
also needed for each species as reports vary, from minutes “* to
hours %3, Similarly, the efficacy of currently available equipment
models needs further, independent verification.

Nevertheless, overall the available information indicates that when
appropriate parameters are applied, electrical stunning can deliver a swift,
effective and humane stun to decapod crustaceans including crabs, lobsters,
crayfish and shrimps. Hence, Crustacean Compassion considers this to be
the best option currently available for rendering these animals insensible
prior to swift application of an effective killing method.

It should be noted, however, that this relates to the use of electrical methods
for stunning only, pending further research on electrical killing. There is
mixed information on whether and how it is possible to use electrically based
methods to ensure subsequent death prior to sensibility being regained.

Chilling

The wide variety of habitats and conditions in which different
decapod crustacean species live, and to which they are adapted,
will influence both the impact of chilling on their welfare and

its speed and efficacy as a stunning (and/or killing) method.
Uncertainties regarding the aversiveness of low temperatures to
decapod crustaceans further compound the difficulties associated
with assessing the likelihood and extent of suffering caused by
chilling ?”); even temperate species (adapted to cold conditions)
will avoid low temperatures within a gradient **. There may
also be doubts as to whether chilling results in cessation of
neural functions, rather than only muscular paralysis **), at

least in some species. Whilst sudden chilling may rapidly inhibit
sensory neurons in certain species, the nervous system of others
continues to function even at extremely low temperatures [*929¢],
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This variation in neurological response to extreme temperatures
is seen both within, as well as between, individual species **7,
further raising questions about its efficacy and humaneness as

a stunning method. Other research clearly indicates negative
impacts on the welfare of several species subjected to chilling.
Taken together, these findings highlight both the welfare risks

and the functional inadequacies of chilling as either a stunning or

killing method.

Based on this information, Crustacean Compassion recommends that

decapod crustaceans should not be subjected to chilling for the purposes of

stunning/killing, unless and until there is robust species-specific evidence
that the method can achieve distress-free insensibility and cessation of
central neural activity in the species in question.

Dry/air chilling

Dry/air chilling, sometimes used with the aim of rendering large
decapod crustaceans insensible prior to killing, is associated
with a number of welfare concerns !, The time taken to reach
insensibility — and hence the duration of potential suffering —
varies with the species, size, metabolic state and cooling rate **°!
and is compounded by the fact that this method takes longer
than wet/ice chilling due to the lower rate of heat transfer in
air compared with water 2%, Research shows that (temperate)
crabs placed in a freezer at -37°C take 30-40 minutes to lose
behavioural signs of sensibility, with subsequent placement

into water at 12°C following 60 minutes in the freezer revealing
irreversible damage along with autotomy, indicating stress
occurred prior to death 7,

Given the evidence, Crustacean Compassion recommends that decapod

crustaceans should not be subjected to dry/air chilling due to the risk of
prolonged suffering associated with this method of stunning.
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Wetl/ice chilling

Decapod crustaceans are subjected to wet/ice chilling in a variety
of circumstances and for a range or purposes. However, evidence
indicates that use of wet/ice chilling as a stunning method is
associated with both welfare concerns and doubts regarding its
efficacy. Various studies exposing temperate crabs to chilling in
iced water/slurry found them still to be responsive to stimuli
after two minutes *?, 100 minutes (despite an internal temp

of 1.8°C) B¢ and still unaffected after 14 hours at temperatures

as low as 2°C©2%, Although mild paralysis (with retention of
antennal, maxilliped, and limb movement) has been seen to
occur in two hours at -1.5°C, the last segments of the limbs
become frozen. Recovery occurs within 45 minutes on return to
10°C, though with likely tissue damage 1>°Y!. Also, whilst loss of
neural response to external stimuli has been reported following
exposure of crayfish to wet chilling“?, in other research, the
chilling of lobsters (in chilled seawater) or crayfish (in chilled fresh
water), whilst leading to a state of stiffness, has been found to
have no effect on processing of sensory information after one
hour Y, In contrast, some reports suggest that wet chilling may
potentially be suitable for stunning or killing tropical species
poorly adapted to cold temperatures [**>°°!, Shrimps chilled in ice
slurry can become neurally unresponsive to external stimuli after
30 seconds exposure “?, whilst an acute temperature change from
21°C to 5°C appears to inhibit neuronal responses in prawns 292,

Nevertheless, it is clear that instantaneous insensibility has not been
demonstrated in any species, which together with the welfare concerns
associated with exposure to very low temperatures, leads to the
conclusion that wet/ice chilling should not be used as a stunning method
for decapod crustaceans.
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Chemical anaesthetics

The use of various chemicals to stun or anaesthetise decapod
crustaceans results in widely varying outcomes and can be
associated with significant welfare concerns. In addition, some
chemicals proposed for this purpose are unsuitable for use on
animals destined for human consumption and others have been
found to be ineffective. Studies have shown that neither exposure
of lobsters for one hour to magnesium chloride (MgCl,) “* nor
placing crabs in magnesium sulphate (MgSO,) for four hours 2"
or potassium chloride (KCl) for 12 minutes ®*® had any anaesthetic
effect, though exposure to a higher concentration of KCl saw

all animals lose all behavioural responses within three minutes.
Exposure to clove oil solution for 50+ minutes appears to elicit
insensibility without overt signs of distress ?°*, with a reduction
in activity of primary proprioceptive neurons 2%, but there are
mixed reports regarding the efficacy of the fish anaesthetic
AQUI-S®. Some suggest that crabs ?°! and other decapod
crustaceans [***) may be rendered insensible (and even killed)
using the product with no apparent distress, though the process
takes several minutes and detailed evidence to support these
reports is lacking. In direct contrast, other research *°*! found that
use of the recommended commercial concentration of AQUI-S®
in seawater did not induce noticeable anaesthesia in prawns
after 60 minutes (unpublished data cited in Diggles & Browman,
2018) 3] resulting in numerous tail flips/escape attempts
whenever the prawns were touched.

Overall, the variable, inconclusive and in some cases concerning nature
of the evidence regarding the efficacy and welfare impact of chemical
anaesthetics, indicates that they should not be considered for use as a
stunning method for decapod crustaceans.
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CO, gassing

Carbon dioxide (CO,) has been shown to inhibit synaptic
transmission in crayfish [2°42%], However, the animals’ behavioural
responses during exposure demonstrate a strongly negative
response to ?*’ and — when offered the choice — avoidance of [2°°!
high CO,. Although the avoidance behaviour decreases with
lower CO, ?**?%], only high (and therefore aversive) levels of the
gas lead to unresponsiveness to mechanosensory stimulation
(suggesting insensibility) within a 30-minute time period 2°4.
Other studies show that CO, exposure fails to render edible crabs
insensible after 12 minutes &%, while crabs placed into CO, infused
(hypercapnic) seawater exhibit thrashing and crushing of limbs
prior to apparent paralysis after 33-60 minutes ?°Y, Even then,
although immobile, the animals are tensed and become rigid
when returned to fresh seawater to recover. Some autotomy

—a clear sign of stress — is also noted. In addition, exposure of
lobsters to CO, bubbled into water induces anaesthesia after 45
minutes, but the reduction in water pH caused by the gas leads
to aversive and agitated behaviour in animals before signs of
anaesthesia occur Y,

Given the strong evidence indicating both the aversiveness of CO, and
the long duration of exposure needed to achieve insensibility, Crustacean
Compassion recommends that CO, gas should not be used as a stunning
method for decapod crustaceans due to the prolonged suffering involved.
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Focus on slaughter

Sea-to-Plate: The welfare journey of decapod crustaceans

Boiling

The killing of any live, unstunned decapod crustaceans by placing
them into boiling water, or by increasing the water temperature
gradually to boiling point 27, is highly likely to cause significant
suffering ", Evidence indicates that when subjected to this
practice, larger species such as crabs, lobsters and crayfish show
signs indicative of prolonged and severe suffering and distress
prior to death. These include vigorous struggling, thrashing and
attempts to escape from the container 1*?°7!, behaviour noted

in some species even at temperatures below 25°C"?°Y, Crayfish
placed directly into boiling water are reported to die in around 10
seconds?”! while crabs take around 2.5 minutes to lose sensibility;
and up to three minutes if chilled first 5%, Whilst death may occur
more swiftly in smaller species due to their size, it is probable that
they will still experience some period of suffering 27!,
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Hence, boiling should never be used to kill decapod crustaceans, unless
animals are first rendered insensible to pain and distress through: a)
effective stunning that can be guaranteed to persist during the boiling
process until death occurs, or b) effective stunning followed by swift
destruction of all nerve ganglia prior to boiling.

Dismemberment

The common practice of systematic removal of parts of the body
of decapod crustaceans until eventual death, is highly likely to
result in severe suffering, sometimes prolonged for a period of
several minutes 271%22%¢ However, dismemberment is a common
practice of the nephrop trade where nephrops tails are manually
removed at sea (known as ‘tailing’) for the scampi trade. The
animal is then left to die. There is strong evidence indicating that
the practice of manual declawing of crabs causes distress and
pain. This highlights the severe negative impact on the welfare of
decapod crustaceans, as a result of this practice and other forms
of dismemberment. The animals central nervous systems are not
destroyed by the process, and highly credible expert opinion has
expressed concerns about the welfare impact of this practice *°°,
This supports the conclusion that removal of body parts from any
conscious decapod crustacean causes severe mental and physical
suffering until death eventually ensues.

This information underpins the conclusion that dismemberment of live
conscious decapod crustaceans is completely unacceptable on welfare
grounds and should never be undertaken.

Electrical killing

There are significant uncertainties regarding whether electrical
killing of decapod crustaceans can be achieved without potentially
prolonged suffering. Whilst there is sound evidence that a swift
and effective stun can be achieved when appropriate electrical
parameters are applied >%°*°1 there are mixed reports regarding
whether and how it is possible to use electricity to ensure
subsequent death prior to sensibility being regained. Industry-
based accounts suggest that both stunning (within one second)
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and death of crabs (within 10 seconds) and lobsters (within five
seconds) can be achieved using commercially available electrical
equipment such as the ‘Crustastun’ 2%, This is supported by
reports suggesting that neither crabs nor lobsters recover following
10 seconds exposure to electricity **?. However, in direct contrast,
peer reviewed work and expert opinion indicate that crabs,

whilst effectively stunned, may remain alive following prolonged
exposure (two minutes) to electricity as a second stun after an
initial stun !, Subsequent recovery of crabs exposed to several
seconds of electricity “” in other studies further supports these
findings. Moreover, the manufacturers of another commercially
available electrical stunning device (the ‘Stansas’) recommend swift
killing (through other methods) following electrical stunning to
ensure humane death ', There is also a significant lack of clarity
regarding the required parameters needed to ensure stunning and
killing of different species/sizes of animal.

Pending further evidence-based, consistent, independent information
regarding the welfare implications of, and appropriate technical
specifications for achieving electrical killing, Crustacean Compassion
advocates that electrical methods cannot be recommended for killing
decapod crustaceans.

High-pressure processing

The welfare implications of High-pressure processing (HPP)

have yet to be effectively investigated. Unsubstantiated industry
reports suggest it can lead to relatively swift (within six seconds)
—though not instantaneous — insensibility prior to subsequent
death for large decapod crustaceans ?**) due to the high pressure
inhibiting the neurological mechanisms associated with pain
response 1?2, In addition, research investigating the impact

of modest pressure on lobster nerve function found changes

in synaptic transmission (nerve signalling mechanisms) 21:214],
suggesting HPP may have future potential for use as a humane
method of stunning/killing. However, species-specific scientific
studies of HPP per se are absent.

There are also concerns that the overall process may involve

aversive practices pre-death, including high stocking density
within the chamber, exposure to fresh water (with associated
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osmotic shock) and exposure to gradually increasing pressure
(with associated barometric shock) prior to insensibility/death.
There is also a lack of documented information regarding the
duration of consciousness and concurrent impact on welfare
under these conditions. In view of these uncertainties, further
robust information is needed before confident conclusions can
be drawn about whether this killing method is acceptable from a
welfare perspective.

Until further objective evidence is forthcoming, Crustacean Compassion
believes HPP cannot be safely recommended as a humane killing method
for decapod crustaceans, unless they are first effectively stunned and
remain insensible until death occurs.




Spiking or splitting

Skilled, competent application of certain methods of mechanical
killing of large decapod crustaceans that effectively destroy

all ganglia can result in relatively swift (though usually not
instantaneous) death. Such methods include the ‘spiking’ of
crabs or ‘splitting’ of lobsters and similarly shaped species.
However, due to the need for — and skill required to achieve —
highly accurate, speedy positioning and execution of the spiking/
splitting, these methods are also associated with high risk of
severe suffering unless undertaken skilfully and swiftly 271952001,
As a result, these practices should only be applied where
practitioners are highly trained and able to demonstrate
consistent competency in the techniques 27:19>2%1, Spiking/splitting
are also unlikely to be suitable for killing large numbers at one
time due to the likelihood of operator fatigue and associated
reduction in the accuracy of implementation needed to ensure
humaneness. For example, it is essential that both nerve centres
(ganglia) in crabs are destroyed simultaneously to avoid pain and
distress ?**! and ensure death **°!, The non-centralised positioning
of ganglia in decapod crustaceans and the associated difficulties
in achieving simultaneous destruction of all ganglia through
these mechanical methods, means that the overall process may
potentially take up to 10 -15 seconds to complete [1921¢],

In summary, spiking/splitting methods should only be applied by trained,
competent practitioners, immediately after the animals have first been
effectively electrically stunned.

In such circumstances, recommended methods involve 2°;

e The ‘spiking’ of crabs such that their two main nerve centres
are rapidly destroyed by spiking both ganglia from the
underside of the animal.

e The ‘splitting’ of lobsters and similarly shaped species, such
that effective and swift destruction is achieved of both of
the nerve centres running down their central length (ventral
longitudinal midline). This should be undertaken by cutting
along the midline on the underside of the animal and spiking
the first nerve centre (the supra-oesophageal ganglion) via the
appropriate point through the head.
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Chilling

Wet/ice chilling

There is clear evidence indicating both the ineffectiveness and
negative welfare impact of wet/ice chilling as a method of killing
decapod crustaceans ?”.. Prolonged exposure to ice fails to elicit
even insensibility in various temperate species. In contrast,
some reports suggest that chilling in ice slurry might be suitable
for killing tropical species that are more susceptible to low
temperatures [**>1°°! Unpublished observations cited in Diggles &
Browman (2018) *°*! report that ice slurry is effective for sedating
or euthanizing large mud crabs and that submergence in ice
slurry for at least one minute is an effective (and commonplace)
way to kill large tropical prawns **3], However, whilst tropical
prawns subjected to a rapid fall in temperature (from 21°C to
5°C) are reported to die within two hours?°?, other reports cite
the ability of shrimps to recover when moved to warm water
following exposure to ice slurry for five minutes, during which
signs of stress are displayed. Similarly, research placing crabs
and crayfish in ice slurry for five minutes failed to kill any of the
animals, which subsequently fully recovered following removal
from the slurry 2., The risk of osmotic shock associated with
exposing marine species to freshwater ice slurry ***, or exposure
for extended periods prior to insensibility in saline solutions

into which freshwater ice melts (thereby reducing salinity) are
additional concerns 7!,

Overall, the evidence indicates that wet/ice chilling should not be used

as a killing method for decapod crustaceans, being largely ineffective for
temperate species, associated with serious risk to welfare for all species,
and failing to deliver instantaneous insensibility or death to any species.
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Dry/air chilling

There is little credible evidence available regarding the efficacy
of dry/air chilling as a method of killing decapod crustaceans.
However, the likely extended duration of exposure until
insensibility compared with wet/ice chilling (due to lower rate
of heat transfer in air vs water) ?° adds further to the welfare
concerns associated with chilling in ice. In addition, research
shows that dry chilling in a freezer takes 30-40 minutes to elicit
insensibility in temperate crabs ®°. The animals also subsequently
display signs of stress (autotomy) when removed from the

cold after 60 minutes. These outcomes strongly demonstrate
both the extended duration and the level of suffering endured
before death occurs.

In the light of the lack of evidence of efficacy, and the evidence of its
negative and prolonged welfare impact, dry chilling should not be used as a
killing method for decapod crustaceans.

Fresh water ‘drowning’ (marine species)

Killing of marine decapod crustaceans by placing them in fresh
water (sometimes described as fresh water ‘drowning’) is widely
considered to be unacceptable from a welfare perspective
[39,130,195.199,201] Thjs practice, which leads to death through

severe osmotic shock, has been shown to result in aversive
behaviour ?°*27! and is very likely to cause pain and distress ",
Marine crabs placed in fresh water become immediately motionless
and rigid for 10 minutes, but this is followed by high activity

and autotomy, indicating stress/distress. They also tear at their
abdomens and walking legs and take three to five hours to die %%,

In view of the evidence, freshwater drowning of marine decapod

crustaceans should not be undertaken due to the serious and prolonged
suffering it causes.
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High salt solution

The use of high salt solution to kill decapod crustaceans results
in behaviours indicative of stress and distress, with apparently
prolonged consciousness for several minutes 9?71, Although

crabs appear unaffected after four hours in a magnesium sulphate
solution (MgS04) ?°Y, research placing crabs into sodium chloride

(NaCl) solution for 10 minutes leads to display of abnormal
behaviours, including immediate retraction of antenna followed
by stillness and then feeble walking ?*”). Whilst spontaneous
behaviour ceases within 10 minutes, autotomy occurs during
subsequent boiling, indicating stress and hence continuing
sensory ability 27,

Similarly, crabs placed in NaCl and a low concentration of KCI
display aversive behaviour, vigorously trying to escape, and are
still conscious after three minutes (as indicated by behavioural
responses to touching and handling). Crabs exposed to a higher
concentration of KCl do not try to escape but still take over

one minute to lose all behavioural responses ®°.. These findings
suggest that although placing crabs in certain high salt solutions
will eventually kill the animals, it is likely that the death will be
slow and preceded by a period of suffering. Studies involving
other species are lacking though and given the widely different
habitats/environments and their variable abilities to adapt to
different salinities, it is likely that different species will respond
differently to exposure to high salt solutions 2%,

However, in the absence of detailed species-specific research, available
evidence indicates that use of high salt solutions as a killing method for
decapod crustaceans is unacceptable, due both to the level and to the
duration of suffering endured prior to insensibility/death.
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CO, gassing

The response of decapod crustaceans to carbon dioxide (CO,)
clearly indicates that levels of the gas high enough to bring about
insensibility and death are very aversive to the animals. For
example, research placing crayfish into varying levels of CO, ?¥
found that high levels lead to avoidance behaviours indicating

a strongly repellent effect of the gas. No avoidance is seen with
low levels of CO,, but only at high levels is unresponsiveness

(to mechanosensory stimuli) seen, taking up to 30 minutes

to develop. Monitoring of heart and ventilatory rates show a
complete cessation (i.e. an indication of death) within the same
time period, but again only at high (aversive) CO, levels. Similarly,
placing crabs into CO, infused (hypercapnic) seawater has been
shown to result in the animals thrashing and crushing limbs prior
to apparent paralysis after 33-60 minutes °!!, Even then, although
immobile, the animals are tensed and become rigid when
returned to fresh seawater to recover. Some autotomy — a sign of
stress — is also noted. Other work has also demonstrated a failure
to elicit unconsciousness in crabs despite prolonged exposure (12
minutes) to CO, ™.

This evidence highlights the welfare concerns associated with exposure of

decapod crustaceans to CO, and supports the conclusion that its use as a
stunning/ killing method for these species is unacceptable.
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Overall: Capture and post-capture practices must be adapted, on
a species-specific basis, to reduce to a minimum the impact on

the welfare of decapod crustaceans. This includes both the target
animals and those unintentionally affected during the processes.

Practice Recommendation

General The many, often severe challenges faced by decapod crustaceans during capture
or harvesting and subsequent processes are the cause of very significant welfare
issues. These are suffered both at the time and also in the longer term, having an

impact on the welfare and survival during onward travel and storage. Crustacean
Compassion wants to see the least harmful methods of capture and post-capture
handling and holding applied for each species, an approach that would be of
benefit both commercially and most importantly, to the animals. Equipment and
practices that reduce levels of and impact on bycatch of non-target decapod
crustaceans and other species should also be used.

Trawling In summary, a compelling body of evidence indicates that use of trawling as a
capture method for decapod crustaceans has very significant and wide-ranging
negative impacts on both their short and long term welfare and survival, as well as

@ affecting non-target aquatic animals. Crustacean Compassion would therefore urge
that plans are developed to move away from trawling in favor of alternative, less
harmful, capture methods. Whilst trawling continues some of the challenges posed
to the animals could be reduced to some extent through adapting equipment,
fishing and handling practices during and immediately following capture.
Crustacean Compassion therefore urges that available information on how to
reduce impact should be applied in practice at each stage of capture and on-board
treatment. Such an approach is likely to improve the welfare and survivability of
target and bycatch decapod crustaceans and as a consequence, to bring associated
commercial benefits.

Trapping Overall, multiple factors influence the welfare and survival of pot-caught decapod

crustaceans. Crustacean Compassion believes that ensuring species-appropriate
practices that minimise negative impact on welfare during all these procedures

is essential at each stage. This includes optimising design of pots/traps to reduce
injury, minimising hauling depth and rate, and applying considerate handling and
treatment during and immediately after removal from the traps on deck. Changes
to current practices and pot design to reduce the risk of pot loss and of associated
deaths through ‘ghost fishing’, together with systematic retrieval of missing pots,
should also be undertaken.




Practice

Bycatch (decapod crustaceans)

Post-capture handling

On-board holding/storage

=

Recommendation

There is a wealth of evidence indicating that sometimes high levels of bycatch can
be associated with decapod crustacean fishing, including undersized individuals of
the target species and other non-target species of decapod crustacean. Even when
returned to the sea alive, many unintentionally caught animals suffer morbidity and
mortality as a result of the stressors experienced during the catching and sorting
processes. Crustacean Compassion wants to see changes to fishing practices and
equipment, including the design and materials used for nets and pots, to facilitate a
reduction in the level of bycatch. Refinement — and reduced duration — of on-board
handling and sorting practices should also be undertaken to help improve the ability
of discarded bycatch to survive and thrive on return to the sea.

In summary, the many stressors to which decapod crustaceans are subjected
immediately following capture at sea lead to multiple welfare impacts both at the
time and longer term. The available evidence-based, species-specific information,
indicating which practices could be modified and refined in order to reduce the
level of negative impact, needs to be reviewed and implemented in practice

at each stage post-capture. Overall, handling processes should be undertaken
with care and the frequency and duration minimised, alongside protection of

the animals from exposure to inappropriate environmental parameters during
handling, sorting and transfer to holding containers. Refresher training of crew

to ensure transfer and implementation of the latest knowledge in this area could
also be beneficial.

Overall, it is clear that the nature of the various on-board holding conditions in
which decapod crustaceans that remain alive post capture are stored, can have

a highly significant impact on many welfare parameters and on the animals’
ability to survive longer term during subsequent transport and storage. Species-
specific information on appropriate holding conditions, that take account of each
species’ physical, physiological and behavioural needs, should be understood and
applied in practice.




Overall: In order to reduce the suffering experienced by decapod
crustaceans during holding/storage, the conditions must be optimised to
meet species-specific needs, and the duration and frequency of periods of
storage, must be minimised.

Practice Recommendation

General All holding and storage methods and facilities should be adapted and maintained
to ensure they effectively meet the biological and behavioural needs of the
species in question. The clear evidence of serious suffering and mortality caused
by unsuitable holding methods and storage facilities also illustrate the need to
reduce the duration of storage to a minimum. Urgent review and adjustment
of logistics and marketing practices to facilitate these improvements is also
recommended. In some cases, where negative welfare impact is difficult to
overcome or certain practices — such as live displays — are unnecessary, live
decapod crustaceans should not be held/stored at all.

See: Pre-transport holding and purging i e Transport section.

Air exposure/emersion The many negative consequences for decapod crustaceans associated with air
exposure during holding/storage highlight the need to reduce emersion to a
minimum. The frequency and duration of emersion of decapod crustaceans
throughout the capture/harvest to killing process must be kept to an absolute
minimum, be replaced with in-water holding methods when involving longer
periods of storage, provide optimal conditions (temperature, humidity) when
undertaken and be avoided completely whenever possible.

Water quality Given the serious and wide-ranging negative effects on welfare of poor water
quality during holding/storage of decapod crustaceans, all holding/storage
facilities should, as a basic minimum requirement, ensure that levels of dissolved

oxygen and other key parameters are maintained at species-appropriate levels
throughout the storage period. Water quality must be assessed at least daily and
necessary adjustments to management and equipment made accordingly.

Light exposure and The clear preference of many decapod crustacean species to avoid light and seek
shelter should be taken into account when designing, developing and managing
holding and storage systems. The short and sometimes long- lasting harm to
welfare associated with both exposure to bright light and the failure to provide
opportunities to shelter/hide, add to other stressors experienced during the
storage period, contributing to poor welfare, morbidity and mortality.

lack of shelter



Practice Recommendation

Temperature It is clear that both temperature levels and fluctuations have a highly significant
impact on the welfare and survival of decapod crustaceans during holding and
storage, both alone and in combination with other environmental conditions.
During storage, maintenance of temperature ranges to which the various
species are adapted, and slow acclimatisation when changes are required (for
example, after chilling during transport) is therefore essential to reduce stress,
morbidity and mortality at this time. This should be facilitated through ensuring
knowledge of species-specific needs, and frequent monitoring and management
of temperature in all holding and storage situations.

Stocking density The clear evidence of the negative impact on welfare of high stocking densities
during holding and storage of decapod crustaceans indicates the need to ensure
that adequate species-specific space allowances are provided during containment.
There should be sufficient space to allow the animals room to move away from
others to avoid antagonistic interactions, and to enable water quality to be
maintained at appropriate levels. Optimum species-specific stocking densities that
enable expression of natural behaviour and avoidance of negative welfare impacts
currently seen in overcrowded holding conditions, should be established and
implemented in practice, particularly when storage is of long duration.

Mixing species The practice of mixing different species of decapod crustacean with each other
and/or with other aquatic animals causes significant stress. It should therefore be
avoided at all times, and each individual species should be kept apart from others
during holding/storage, regardless of duration.

Holding duration In summary, evidence clearly indicates that during storage of live decapod

crustaceans, the risks to welfare increase with duration of holding, especially in
the absence of feeding. Any storage of these animals should, therefore, be kept
to the minimum necessary. Long periods of holding should be avoided and the

conditions to which the animals are exposed needs to optimised.

with/without food




Overall: The occurrence, frequency and duration of transportation of live
decapod crustaceans must be minimised. Travelling conditions must be
adapted to the species to optimise welfare, and approaches that replace live
transport with a carcass-only trade developed and implemented.

Practice Recommendation

Overall transport process Given the large body of robust evidence of the harm caused to decapod
crustaceans in transit, there is an urgent need for many current transport
practices to be modified. They should be better tailored to species-specific

@] needs in order to reduce the currently large scale, severe negative impact on the
welfare of these animals. Any knowledge gaps relating to species-appropriate
conditions need to be urgently addressed through undertaking further studies
and applying the findings in practice. The various welfare challenges posed by
current practices, along with recommendations for change, are outlined in detail
in the issue-specific Position Statements. Alongside improvements to transport
practices, there is a need to review whether all current movements of live
decapod crustaceans are necessary. Further development of transport methods
and adaptation of logistics to enable successful transportation of these animals
post- rather than pre-slaughter, should also be prioritised.

Pre-transport The overall impact of the conditions experienced pre-transport on the welfare
holding and purging and surv.lvall of Fiecapod crLijs?tac§ans during subseguent transporta.t'lon is very
clear. This highlights the critical importance of taking a properly evidence-based
approach to understanding and applying the most appropriate species-specific
practices in the period between capture and transport. This is not only positive
for animal welfare but also has commercial benefits. As a general rule, immersion
pre-transport is recommended. However, purging, especially for prolonged
periods, can lead to welfare concerns, though may be advisable on balance if
transport containers lack effective water flow systems that remove nitrogenous
waste in transit. Nevertheless, it is important to note that purging is only
necessary in order to compensate for inadequacies in transport conditions and
practices and would not be needed if holding facilities in transit were improved.
Where knowledge gaps exist, (e.g. optimal transport conditions and systems
capable of removing sufficient quantities of nitrogenous waste for the duration
of journeys), these should be urgently addressed through focused research and
development and swift application of learnings in practice.

Air exposu re/emersion Overall, there is a wealth of scientific evidence to show that exposing decapod
crustaceans to air during transport (and in other situations) is frequently associated

with serious acute and chronic welfare problems, often resulting in mortality. Some
of the most serious impacts could be mitigated to some extent, and for some
species, by optimising environmental conditions to better meet species-specific
needs, and by avoidance of disturbance. Hence, only with very strictly controlled
conditions in which temperature, humidity, containment method etc. are optimised
throughout travel for the species involved, should emersion in transit be undertaken.
However, even then, if meaningful reduction in suffering and death is to be achieved,
the duration of any period of air exposure must be minimised for all species and for
some, such as shrimp/prawns, emersion in transit should be avoided completely.




Practice

In-water/immersed transport

Temperature

Duration and
complexity of journeys

Containment methods

Packaging

Recommendation

In summary, providing and maintaining species-specific water quality, salinity
and temperature ranges during transport of decapod crustaceans in water

is crucial to their welfare and survival. It should be mandatory to ensure
that existing knowledge of the biological needs of each transported species
is applied when developing and using equipment and on-board operating
systems. They should be demonstrably capable of providing, monitoring and
maintaining throughout transportation the most suitable water quality and
environmental parameters for the species.

In summary, a significant body of evidence exists to demonstrate the critical
importance to decapod crustacean welfare and survival of identifying, applying
and maintaining species-appropriate temperatures throughout the transport
process. This is the case for all species and regardless of the mode and duration
of transport. Existing scientific knowledge should be more effectively utilised
and where necessary, current transport practices and equipment adapted to
ensure monitoring and maintenance of appropriate temperatures in transit.
Such an outcome would be of benefit both to the animals and commercially.

Given the clear correlation between journey duration/complexity, and the risk
and severity of impact on animal welfare, any live transportation of decapod
crustaceans should be planned and implemented to ensure the minimum
possible journey times (including loading and unloading times). Journeys should
also follow the most direct, least complex routes possible between dispatch
sites and destinations.

The exact nature of the containment methods and associated parameters
during transport clearly have important implications for the welfare of decapod
crustaceans. Any such practices that expose animals to physical, physiological
and behavioural challenges, such as high stocking density, should be avoided or
modified to take account of species-specific characteristics and needs in order
to reduce the negative impact on welfare.

In summary, there is a clear need to ensure species-specific suitability of
transport packaging methods. This includes their ability to maintain appropriate
environmental conditions such as humidity/moisture and temperature, and
ensure avoidance of risks to welfare, such as those posed by deterioration of
the materials in transit. Robust evidence is currently limited regarding the most
suitable packaging materials and methods to use in order to protect decapod
crustacean welfare during transport. Further strengthening of knowledge

about the impact on welfare of different transport packing methods, and

swift application of learnings in practice to ensure better protection of animal
welfare is recommended.




Practice

Exposure to light and
lack of shelter

Physical disturbance

Recommendation

The clear preference of many decapod crustacean species to avoid light

and seek shelter should be taken into account in designing/developing and
implementing pre, peri and post transport systems and processes. The short term
and sometimes long lasting harm to welfare associated with both exposure to
bright light and the failure to provide opportunities to shelter/hide add to other
stressors experienced in transit. This contributes to poor welfare and hence,
potentially increasing morbidity and mortality throughout the transport process.

In summary, studies focused on assessing the impact of physical disturbances
—including vibrations/shaking, noise and vigorous handling — on the welfare of
decapod crustaceans in transit confirm that they pose a significant additional
stressor in themselves, and can also worsen the negative effects of other stressors
experienced during transport. Transport practices should be adapted to mitigate
against physical trauma (e.g. road vibrations) and ensure reduction/avoidance

of noise exposure on all journeys involving live decapod crustaceans in order to
improve welfare and survival.




Overall: decapod crustaceans should not be subjected to any
mutilation for any purpose. The only exception to this would be
when the procedure is undertaken by a veterinary surgeon for
direct benefit to the welfare of the individual.

Practice Recommendation

Declawing Crustacean Compassion recommends that neither the practice of manually
removing one or both claws from live crabs or other decapod crustaceans post
harvest, nor subsequently returning them to the ocean, should be permitted.

Claw nicking Given the welfare harms caused by claw immobilisation, the use of handling,
storage and transport practices that avoid the need to restrict claw use in
decapod crustaceans should be promoted. Due to the clear evidence of its
negative impact on welfare, claw nicking should be prohibited and where essential
for the avoidance of injuries to the animals, claw banding could be used instead.

Claw banding Claw banding results in restriction of natural movement and behaviour with
associated stress for the animals, so banding should not be used for prolonged
periods of storage. More welfare-friendly alternative approaches to avoiding

@ welfare problems associated with fighting and injury between captive decapod
\ crustaceans should be developed and applied in practice.

Eyestalk ablation Crustacean Compassion recommends that eyestalk ablation of any decapod
crustacean for any purpose is unacceptable and should be prohibited.

) Consideration could be given to applying alternative approaches to increasing
s@ fecundity, where these are humane.




Overall: Decapod crustaceans should only be stunned using methods
that result in instantaneous® insensibility to pain and distress or
where insensibility is induced without causing pain and distress.

This insensible state must be maintained until death occurs. In
addition, decapod crustaceans should only be slaughtered/killed using
methods that result in either instantaneous* death or instantaneous*
insensibility to pain and distress until death occurs.

Stunning Slaughter / Killing

Electrical stunning and The available information indicates Pending further evidence-based,
that when appropriate parameters are consistent, independent information
applied, electrical stunning can deliver regarding the welfare implications

a swift, effective and humane stun to of, and appropriate technical
decapod crustaceans including crabs, specifications for achieving electrical
lobsters, crayfish and shrimp. Hence, killing, Crustacean Compassion

electrical killing

Crustacean Compassion considers believes that electrical methods
this to be the best option currently cannot be recommended for killing
available for rendering these animals decapod crustaceans.

insensible prior to swift application of

an effective killing method.

Spiking or splitting *Not a method of stunning* Spiking/splitting methods should
only be applied by trained,
competent practitioners, immediately
after the animals have first been
effectively electrically stunned.

High-pressure processing *Not a method of stunning* Until further objective evidence is
forthcoming, HPP cannot be safely
recommended as a humane killing
method for decapod crustaceans,
unless they are first effectively
stunned and remain insensible until
death occurs.

Boiling *Not a method of stunning* Boiling should never be used to
kill decapod crustaceans, unless
W animals are first rendered insensible
E to pain and distress through: a)
effective stunning that can be
guaranteed to persist during the
boiling process until death occurs,

or b) effective stunning followed by
swift destruction of all nerve ganglia
prior to boiling.

*within one second



Stunning

Dismemberment *Not a method of stunning*

Fresh water ‘drowning’ *Not a method of stunning*
(marine species)

*Not a method of stunning*

Chilling — general Decapod crustaceans should not be
subjected to chilling for the purposes
of stunning/killing, unless and until
there is robust species-specific
evidence that the method can achieve
distress-free insensibility and cessation
of central neural activity in the
species in question.

Dry/air chilling Decapod crustaceans should not be
subjected to dry/air chilling due to the

=2

%

with this method of stunning.

55 M risk of prolonged suffering associated

Slaughter / Killing

Dismemberment of live conscious
decapod crustaceans is completely
unacceptable on welfare grounds
and should never be undertaken.

Freshwater drowning of marine
decapod crustaceans should not be
undertaken due to the serious and
prolonged suffering it causes.

In the absence of detailed species-
specific research, available
evidence indicates that use of

high salt solutions as a killing
method for decapod crustaceans is
unacceptable, due both to the level
and to the duration of suffering
endured prior to insensibility/death.

Decapod crustaceans should not

be subjected to chilling for the
purposes of stunning/killing, unless
and until there is robust species-
specific evidence that the method
can achieve distress-free insensibility
and cessation of central neural
activity in the species in question.

In the light of the lack of evidence
of efficacy, and the evidence of its
negative and prolonged welfare
impact, dry chilling should not

be used as a killing method for
decapod crustaceans.




Wet/ice chilling

2l

CO, gassing

Chemical anaesthetics

Stunning

Instantaneous insensibility has not
been demonstrated in any species,
which together with the welfare
concerns associated with exposure to
very low temperatures, leads to the
conclusion that wet/ice chilling should
not be used as a stunning method for
decapod crustaceans.

Given the strong evidence indicating
both the aversiveness of CO, and the
long duration of exposure needed to
achieve insensibility, CO, gas should
not be used as a stunning method
for decapod crustaceans due to the
prolonged suffering involved.

Overall, the variable, inconclusive
and in some cases concerning
nature of the evidence regarding
the efficacy and welfare impact of
chemical anaesthetics, indicates
that they should not be considered
for use as a stunning method for
decapod crustaceans.

Slaughter / Killing

Overall, the evidence indicates that
wet/ice chilling should not be used
as a killing method for decapod
crustaceans, being largely ineffective
for temperate species, associated
with serious risk to welfare for

all species, and failing to deliver
instantaneous insensibility or death
to any species.

Evidence highlights the welfare
concerns associated with exposure
of decapod crustaceans to CO, and
supports the conclusion that its use
as a stunning/ killing method for
these species is unacceptable.

Chemical anaesthetics should not
be used as a killing method for
decapod crustaceans.
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