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Northern shrimp (Pandalus borealis) of the Estuary and Gulf of St. Lawrence (EGSL) typically inhabit waters
deeper than 175m and face chronic hypoxia (dissolved oxygen [DO] levels of 18–40% sat.). Hypoxia is typically
accompanied by high PCO~2~ values and low pH. For instance, the pH of the deep waters of the EGSL are
currently below 7.75. However, most studies of hypoxia tolerance have been performed at current surface pH
values. This is the case for P. borealis: published values of O~2crit~, a measure of hypoxia tolerance, show
that the species is fairly hypoxia tolerant at uncontrolled (~8) pH: 9 and 16% sat. at 5 ℃ and 14 and 22% sat.
at 8 ℃, in males and females, respectively. With global warming, the deep waters of the GSL are expected to
become ~ 2–4 ℃ warmer by the end of the century. Hypoxia and acidification are expected to get worse and
shrimp may face DO levels 4% sat. lower and pH of 7.55, or worse. Metabolic rate is expected to rise with
increasing temperature. This increased oxygen requirement should reduce hypoxia tolerance. But the effect
of pH on hypoxia tolerance is unknown for this species. The main objective of this study is to determine the
impact of temperature and pH on standard and maximum metabolic rate and on hypoxia tolerance of female
P. borealis. Female shrimp were exposed to 12 combinations of temperature (3, 6, 9, 12 ℃) and pH (8, 7.75.
7.55) for a minimum of 30 days and tested in individual intermittent-flow respirometers. There was no effect
of pH on SMR and MMR, and both increased significantly with temperature. Hypoxia tolerance decreased
with increasing temperature, as expected. Interestingly, hypoxia tolerance was lower at the most severe pH
level (7.55), but only at 3 and 6 ℃. These results suggest that future combinations of temperature, DO and pH
will result in habitat loss for this species in the EGSL.
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