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Introduction
Fishes in captivity, such as those used in laboratory
research, may experience handling on a regular basis.
Laboratory fish may need to be handled for a variety of
reasons – for example, when being moved between
tanks for use in experiments or for breeding, for
veterinary treatment or when being packed for
transportation. Unfortunately, handling is known to be
stressful to fish.1-4

Stress, which is a general term for the suite of
physiological, psychological and behavioural changes in
response to a challenge to homeostasis, may not
cause problems for an organism if the stressor is
short-lived. However when stress is severe, long-
lasting, or repetitive, it can start to have damaging
effects, including a drop in growth and reproductive
rate, suppression of the immune system and even
death.5 In the laboratory, handling is usually done with
dip-nets, and involves pursuit, confinement and capture

and removal of the fish from the water, causing
potentially damaging severe or repetitive stress.
Refining the way that fish are handled may therefore
help to reduce the stress that the fish experiences
which in turn can help to improve fish health and
welfare. Ensuring that study animals are not stressed
is also key to achieving reliable scientific data.

Refining handling
So how can handling be refined and handling stress
reduced? Being removed from the water is often
considered to be one of the more stressful elements of
being handled, so avoiding this, or at least minimising
the amount of time fish spend out of water, is a good
starting point.6 This approach is already being used in
the aquaculture industry, where some have started
using ‘fish pumps’ or transfer piping to move fish,
avoiding removing the fish from the water and limiting
the amount of time the fish spends in a confined
space.7
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Some studies have started to examine the effects of
handling fish using standard dip-nets or using methods
which keep fish submerged in water when handled, with
somewhat mixed results. In one study, using a scoop to
catch fish was found to cause lower ventilation rates in
sticklebacks and Panamanian bishops, suggesting they
were less stressed, but this was not the case for
rainbow trout.8 However, that study also found that
Panamanian bishop fish (Brachyrhaphis episcopi)
showed more anxious behaviour after scoop-handling –
they were slower to leave a shelter and more reluctant
to approach a novel object than net-handled fish.
Another study found similar behaviours in three-spined
sticklebacks (Gasterosteus aculeatus) caught in a box
rather than a net – less willingness to leave a dark,
sheltered area or to approach a novel object.9 The
results of these studies may seem contradictory at first
but there are some possible explanations. For
example, some research has suggested that
physiological stress can lead to higher levels of risk-
taking behaviour. Being willing to leave the shelter and
approach novel objects would be considered risk-taking
behaviour, so this might suggest that the net-handled
fish were more stressed than the scoop or box-handled
fish. Another possible explanation is that fish which are
experiencing more physiological stress might become
worse at making decisions, and so pay less attention
to staying in shelters or avoiding novel objects.
However, even though interpreting the results is not
easy, they do show that the way fish are handled can
make a difference to fish stress levels and behaviour,
so this area is worth exploring further.

One aspect of handling which has not yet been
considered is the behaviour and technique of the
handler. The training given to those handling fish in
laboratories or other captive settings, like the
ornamental fish industry, can be varied, so the skill
level of handlers is likely to also be varied. This raises
the question: does the skill level of the handler affect
stress levels in handled fish? To answer this question
we asked people who had never handled fish before to
watch either a training video explaining good handling
technique or a control video, then asked them to catch
fish from a tank (Stevens et al, unpublished data). We
saw definite differences in the technique used by
trained and untrained handlers – untrained handlers
were much more likely to splash, chase the fish and
use sudden movements. But this did not translate into
higher stress levels in the handled fish.

However, we also examined the behaviour of the fish
left behind in the tank after the handling event and
found that fish who had been exposed to but not
handled by, trained handlers showed less behavioural
signs of stress than those exposed to untrained
handlers. The possibility that handling technique can
affect the fish left in the tank is very important, as a
single fish could be exposed to hundreds of stressful

handling events in their lifetime. The effects of a single
handling event might even go further: recent research
has shown that zebrafish can experience ‘emotional
contagion’ – that is, zebrafish who could see stressful
events happening in adjoining tanks can also become
stressed – and the effect is worse is the observer fish
are familiar with the stressed fish.10 Anyone aiming to
develop interventions to reduce handling stress in
laboratory fish should therefore also consider the
effects of their intervention on non-handled fish.

Although there are currently few studies on refining fish
handling, the results of these studies suggest that
improving handling methods can be beneficial for
captive fish. To help those looking to try and refine
handling methods in their own facility, here are some
action points to consider:

– Although more evidence is needed, minimising the
amount of time fish spend out of water when being
handled is likely to benefit fish welfare.

– Using slow, calm movements and avoiding chasing
fish is likely to be beneficial for the welfare of fish
who are not themselves handled but are exposed to
a handling event.

– Removing fish from the water may increase the
severity of procedures the fish experiences – this
should be discussed with the scientists working with
the fish.

– NTCOs may want to consider reviewing how people
at their facility are trained to handle fish.

– Remember that one size does not fit all – different
fish species may require dif ferent types of
interventions to help reduce stress.

– Consider the effect that stress from handling may
be having on the science – for example, this may
mean allowing fish longer recovery times after being
handled for an experimental procedure.

– When studying the effects of a handling intervention
on fish stress and welfare, consider measuring a
range of parameters – using only one indicator of
stress can give an incomplete picture of the welfare
of the animal.
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