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Cod spawning grounds are distributed over a wide
geographic range and eggs from different populations
experience a different range of incubation temperatures.
Overall, incubation occurs at temperatures rangeing from —
2°C to 10°C, with Western Atlantic populations experiencing
lower temperatures, and Irish Sea and Celtic Sea populations
experiencing higher temperatures.

Embryos that develop at different temperatures are different

physiologically, morphologically and behaviourally. Climate

changes that alter the temperature regime can directly affect
larval growth and survival.
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Temperature has a direct effect on embryo development, with colder temperatures
leading to longer development times. Equally important is the effect that
temperature has on the synchrony of development within a population. At lower
temperatures, egg development is spread out over a longer period of time, with more
individual variation in stage-at-age. At increasing temperatures, the transition from
one stage to the next is more synchronous. Thus, for example, hatching may occur
over 5 days at 3°C, but is completed in 2 days at 10°C. Reductions in the length of
the hatching period could make populations more vulnerable to stochastic events,
and this vulnerability could differ between cod populations.
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We measured the development rates of Irish Sea cod at 6, 8, 10 and 12°C and examined the

effect of temperature on development rate and synchrony of development. Five separate

batches of eggs from four female Irish Sea cod were incubated from fertilisation through to

the completion of hatching. The eggs were incubated in a flow-through system consisting
of four, re-circulating, controlled temperature seawater baths at 6, 8, 10 and 120C
(+ 0.250C) We compared our results with those of 8 published studies of temperature
development rates in cod eggs, using at least 5 different cod populations, and covering
temperatures from -1 to 12°C.
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Comparisons between studies were difficult because 7 different development staging
systems were used by the different authors to define cod embryo development. By
synchronising the development stages in use, we were able to directly compare stock
differences in influence of temperature on developmental rates.
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