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Contemporary climate change is exposing coastal marine invertebrates to increasing mean surface temperatures and increasing climate variability. Marine organisms can respond to warming conditions in a number of ways: they can migrate, rely on phenotypic plasticity, or evolve if they show adequate genetic variance. Our research focuses on the adaptability of physiological systems in a specific genus of marine amphipods living at various latitudes along the coastal fringes of the Atlantic and Arctic Oceans.  This ecologically important group of crustaceans has evolved to live at a range of habitat temperatures including the Arctic where temperatures are increasing at almost twice the global average. Comparisons between species and between populations show differences in the ability to compensate certain physiological variables with latitude. In the case of muscle physiology, some of these responses have been linked to alterations in genotype. 

The aim of the PhD project is to further our understanding of the ability of marine amphipods to cope with climate change by studying the specific effects of temperature on physiological adaptability and initiating studies into the genetic contribution to these character traits. The project will involve: (1) field work to collect amphipods from several locations including the Arctic; (2) animal husbandry to hold various populations/species at common temperatures; and (3) physiological determinations at the whole-animal (metabolic rate, heart rate) and tissue level (enzyme activities) as well as expression levels of temperature-sensitive genes. The techniques used will include respirometry, biochemical assays and quantitative RT-PCR. 
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