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Although John Graham Kerr himself worked on lungfish,
there was very little subsequent research on fish until the
late 1970s. An exception was the 1963 PhD conducted
by Peter Maitland on the ecology of the River Endrick
(the main river flowing into Loch Lomond), which had
a focus on five species of freshwater fish (Maitland,
1965), and some work on powan (Coregonus clupeoides)
in the 1950s as part of Harry Slack’s studies of the
ecology of Loch Lomond. Peter went on to have a
distinguished career with the Institute of Terrestrial
Ecology, becoming one of the foremost fish ecologists
in the U.K. and a pioneer in the conservation of rare
species of fish.

Most of the research on aquatic organisms in the
department in the 1970s was on invertebrates, although
Peter Spencer Davies extended his main line of work on
coelenterate metabolism to supervise Malcolm Jobling’s
PhD on the digestive physiology of plaice (Pleuronectes
platessa) (Jobling & Davies, 1980). Malcolm went on to
take up a position at the University of Tromsoé in
northern Norway, where he became internationally
known for his work on the physiology of fish (in
particular those associated with cold water fish farming,
such as Arctic charr - Salvelinus alpinus, and Atlantic
salmon — Salmo salar).

The arrival of Felicity Huntingford was the start of fish
behaviour becoming a key area of departmental research
(Huntingford et al., 2024). Her group initially studied
the aggressive, anti-predator and breeding behaviour of
three-spined sticklebacks (Gasterosteus aculeatus)
(Giles & Huntingford, 1984). This species has a long
history of being used for behavioural research, due to the
ease with which it can be reared and induced to breed in
the laboratory. A chance discussion between Felicity and
John Thorpe from the Freshwater Fisheries Laboratory
at Pitlochry led to a long-term and very fruitful
collaboration between them both and with me; I was
initially taken on in 1985 as Felicity’s postdoctoral
research assistant but later became an independent
member of the academic staff. John had access to
excellent salmon-rearing facilities (something the
department lacked), which opened the way to many
studies of the links between behaviour, growth and life
histories in salmon (e.g. Metcalfe et al., 1989). The
facilities for holding salmon and related species such as

Arctic charr and trout slowly increased - initially at the
field station on Loch Lomond (Adams, 2024) but later
in the Graham Kerr Building. However, it has never
been possible to hold fish as large as adult salmon or
trout in either of the Glasgow University locations, so all
studies based on fish held in our facilities have been on
small species or the juvenile stages of larger ones.

Felicity’s research (together with Colin Adams, based at
SCENE) gradually became focused on the welfare of
farmed fish (Huntingford, 2024). Meanwhile I
collaborated with Jan Lindstrom on the behavioural
ecology of swordtails (Poeciliidae) and sticklebacks
(Lindstrom et al., 2009), and then began to specialise on
the consequences of individual variation in metabolic
rate and mitochondrial efficiency in a range of species
of freshwater fishes. This work was initially focused on
aquarium-based studies, but then extended to working in
semi-natural stream tanks and finally full-scale field
experiments in salmon streams in northern Scotland
(Fig. 1), which showed that a fish’s metabolic rate
influenced its habitat choice and survival (Auer et al.,
2020). A theme of linking variation in metabolic rate to
behavioural variation was strengthened by the arrival in
2009 of Shaun Killen, who brought expertise in
measuring the swimming performance, shoaling and
temperature preferences of fish (Killen ez al., 2015).

Fig. 1. Researchers from the University of Glasgow using a
backpack electrofishing kit to survey juvenile salmon
populations in a highland stream. Studies of salmon and trout
have formed a major focus of fish research in Glasgow.
(Photo: N.B. Metcalfe)

In the 1990s Colin Adams started a major field-based
study of the extensive variation in the morphology of
Arctic charr populations living in the freshwater lochs of
Scotland, documenting multiple examples of lochs that
held separate populations of both pelagic and benthic
morphs, differing in diet, appearance and life history
(Adams et al, 1998). The later arrival of the
evolutionary biologists Kathryn Elmer and Kevin
Parsons extended this study into analysis of the genetic
basis and evolutionary history underlying the observed
extreme morphological variation in this species (Mable
et al., 2024). Over the last decade Kevin has also led a
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large-scale study that has examined whether Icelandic
populations of the three-spined stickleback living in
ponds heated by geothermal sources are different from
stickleback populations living in neighbouring unheated
ponds, and whether any such differences are due to
evolved changes or within- or between-generational
phenotypic plasticity (Pilakouta et al., 2023). This study
system of a “natural experiment” provides an excellent
model for how fish might respond to climate change.

While the majority of the research on fish in Glasgow
has focused on species in fresh water, the arrival of
David Bailey has led to work on marine fish, especially
those living in deeper waters (Bailey et al., 2009);
marine biology in Glasgow is covered in more detail by
Meadows (2024). Given the importance of salmon
farming to the Scottish economy over the last 30-40
years, it is not surprising that there have also been links
with the aquaculture industry. These have recently been
given a boost by the work of Martin Llewellyn and Sofie
Spatharis, who are developing a major collaborative
research programme aimed at making Scottish
aquaculture more sustainable through better disease
control for farmed salmon and the development of more
sustainable feeds.

The facilities in the Graham Kerr Building for holding
and quantifying the behaviour and performance of fish
have improved gradually over time, despite the building
not having originally been designed for this purpose.
Much credit for this goes to Graham Law, the manager
of the animal facilities in the building, who lobbied hard
to secure the funding and then designed and oversaw the
renovation of the aquarium rooms. This involved much
logistical juggling, as it was necessary to renovate rooms
one at a time in order not to halt ongoing research
projects, yet moving projects between rooms was
difficult as the rooms had different capacities, types of
tank (to suit particular species) and range of
temperatures over which they could operate. Once
completed, these improvements allowed the scope of
projects to increase in both scale and duration: recent
projects have included studies spanning multiple
generations (e.g. to measure the evolutionary effect of
contrasting selection pressures, or to test whether the
effects of environmental change can be passed on to
offspring through non-genetic means). The Graham
Kerr Building and SCENE (Adams, 2024) have
developed complementary facilities, with the Graham
Kerr being more suited to studies involving many
replicate fish tanks (e.g. breeding studies) while SCENE
has two experimental stream tanks that allow research
on the behaviour of fish in semi-natural conditions (for
example, studies of shoaling or territorial behaviour).

Field studies on fish have continued since the pioneering
work of Peter Maitland, but the nature of the work has
changed in the last decade due to the development of
acoustic tracking systems that allow recording of the
movements of fish in their natural environment. This can
be over a range of scales: Shaun Killen’s group have
used this technology to quantify the detailed space use
of individual fish within a small freshwater loch (the

Dubh Lochan at SCENE), while Colin Adams and
collaborators have tracked the movement of salmon
smolts over long distances down rivers and out into the
Atlantic, shedding new light on their migration routes,
speeds and survival rates at the start of the marine phase
of their life cycle (Lilly ez al., 2024). It is also worth
recording that for over 25 years there has been a
mutually beneficial association between the University
and the Clyde River Foundation (CRF), an independent
charity that is dedicated to research and education on the
aquatic environment of the River Clyde catchment. The
University has provided a base for the CRF and affiliate
University status for its staff, and in return members of
the CRF have contributed to teaching students about
freshwater biology and conservation, provided
opportunities for field-based undergraduate and
graduate student projects, and collaborated with the
University’s fish biologists.

As with any area of scientific research, the focus of fish
research in Glasgow has changed over the years,
because of changes in academic staff and their interests,
technological developments opening new opportunities,
and societal changes in the perceived areas of greatest
importance affecting funding opportunities. Thus, while
it is likely that research on fish will continue at the
University for many years to come, it is difficult to
predict its nature, although there is likely to be a
continued interest in the responses of both wild and
cultured fish to environmental change, and in
sustainable aquaculture.
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