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The physiological drivers of migratory behaviour in juvenile salmonids are at
present unknown. Evidence suggests that hormones of the thyroid axis are
associated with many of the behaviours exhibited by downstream migrants.
Recently we have focussed on the behavioural effects of the neurohormone
corticotropin releasing hormone (CRH). CRH is produced in response to a
stressor and is thought to be the primary activator of the hypothalamic-pituitary-
interenal axisin fish. However, little is known about its role or secretion during
times when the animal is not stressed. Amongst vertebrates CRH has activating
effects on a number of behaviours commonly associated with the stress response
including locomotor activity. CRH also appearsto have similar activating
effects within the central nervous system of fish. Application of this knowledge
has |led us to hypothesise that CRH may play arolein initiating the downstream
migration of juvenile salmonids but also that migratory movements will be
modified following the detection of a stressor. CRH is well situated to co-
ordinate both the physiological and behavioural responses observed in smolting
salmonids during both the parr-smolt transformation and in the response to a
stressor.
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To test these hypotheses we have conducted extensive radiotelemetry work on
the Columbia River. Juvenile salmonids (Oncorhynchus spp.)were implanted
gastrically with radio transmitters and released at a several locations above and
below the hydroelectric dams. Their migratory behaviour were monitored from
theland, air and water. The results of this work suggest that the migratory
behaviour of ‘stressed’ fish is significantly altered compared to ‘unstressed’ fish.
Furthermore the behaviour of stressed fish significantly increased the likelihood
of predation.

To investigate whether CRH has an effect on downstream swimming behaviour
we conducted studies in the laboratory using artificial streams. The behaviour of
both hatchery and wild fish was monitored following intracerebroventricul ar
(ICV) injections of CRH or saline. The results of this study suggest that CRH
does indeed have activating effects on downstream movement. However the
response to ICV CRH appears to be abimodal as several fish injected with CRH
exhibited holding behaviour that is consistent with observations made on radio
tagged fish.

Based on these results we suggest that modifications to the environment by

human activities will disrupt normal migratory behaviour by activation of the
stress response.
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