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Abstract

Vast numbers of decapods are used in human food and currently subject to extreme treatments and there is concern that they might
experience pain. If pain is indicated then a positive change in the care afforded to this group has the potential to produce a major
advance in animal welfare. However, it is difficult to determine pain in animals. The vast majority of animal phyla have a nociceptive
ability that enables them to detect potential or actual tissue damage and move away by a reflex response. In these cases there is no
need to assume an unpleasant feeling that we call pain. However, various criteria have been proposed that might indicate pain rather
than simple nociception. Here, with respect to decapod crustaceans, four such criteria are discussed: avoidance learning, physiolog-
ical responses, protective motor reactions and motivational trade-offs. The evidence from various experiments indicates that all four
criteria are fulfilled and the data are thus consistent with the idea of pain. The responses cannot be explained by nociception alone
but, it is still difficult to state categorically that pain is experienced by decapods. However, the evidence is as strong for this group as
it is for fish but the idea that fish experience pain has broader acceptance than does the idea of decapod pain. A taxonomic bias is
evident in the evaluation of experimental data.
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Introduction
The number of crustaceans captured or farmed for human

consumption is vast. For example, the number of tiger

prawns (Penaeus monodon) used in 2008 is estimated at

214 billion (ie 214 million, million) animals. As this species

comprises about 12% of the number of crustaceans used per

year the total number is over 1,600 billion animals, a

number that vastly exceeds the combined numbers of

chickens, pigs, sheep and cattle killed. The following is an

attempt to put the numbers into perspective. A person who

eats a 200 g portion of beef every day will consume

25 animals over a lifetime of 80 years. If that person has a

prawn cocktail as a starter for just one meal, more than

25 animals could be consumed in one day. 

Live crustaceans are often transported for days, with claws

either bound or mutilated so they are non-functional. Some

crab fisheries involve the claws being pulled off and

retained whilst the animal is thrown back to the sea alive but

unable to feed (Patterson et al 2009). When whole animals

are landed the method of killing is usually by placing in

boiling water. Despite these treatments, our understanding

of the potential for suffering within this group has been

largely neglected (Kellert 1993; Sherwin 2001). Here, by

applying specific criteria (Bateson 1991; Sherwin 2001;

Elwood 2011), coupled with an experimental approach

(Patterson et al 2007; Barr et al 2008; Appel & Elwood

2009a,b; Elwood & Appel 2009; Barr & Elwood 2011) we

ask if these animals experience pain. The substantial

numbers of them used in the food industry and the extreme

treatments to which they are exposed should indicate the

potential for improved welfare if evidence of pain is found. 

Pain or nociception?
Within the United Kingdom, all vertebrates have been

protected in scientific research since 1986 (Animal

Scientific Procedures Act), despite considerable disagree-

ment about which vertebrate taxa might experience pain

(Rose 2002; Braithwaite 2010; Carere et al 2011; Mason

2011). Recent work, however, has been influential in the

greater acceptance that pain occurs in fish (reviewed in

Sneddon 2009; Braithwaite 2010). Invertebrates are

generally excluded from such protection (apart from

Octopus vulgaris) because their protective reactions are

viewed as nociceptive reflexes (see below) rather than

involving pain. Legislation in the UK has been proposed to

widen protection to some other species of cephalopods, but

not decapod crustaceans. To understand why some animals

have been protected whereas others are excluded we need to

be clear about the definition of pain.
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