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Marine mammal teeth as long-term archives of changes
in stable carbon isotopes in the Arctic Ocean – are they
recording the Seuss Effect, or ecosystem productivity
changes?
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The rate of dissolution of anthropogenic CO2 in global oceans is one of the uncertain-
ties surrounding the fate and effects of CO2 emissions, and the subject of on-going
research. Here we show long-term (past 800 years) and high-resolution short-term
(since∼ 1940) data on changes in the stable carbon isotopic composition of the Arc-
tic Ocean ecosystem. The teeth of beluga whales and ringed seals, collected from
archeological sites and modern harvests in two regions of the Canadian High Arctic,
show stable long-term del.13C values from about 1200 A.D. up to the 1920s, and re-
cent declines amounting to about 2o/oo below the long-term averages. Micro-drilling
and analyses of annual growth layers in beluga tooth dentine from the Beaufort Sea
revealed that the decline started in the early 1970s and accelerated in the late 1990s.
A similar pattern was found in Bering Sea bowhead baleen plates by Don Schell, who
attributed it to changing Arctic Ocean productivity. However, unlike bowhead baleen,
the stable nitrogen isotope composition in these beluga and seal teeth has not changed
significantly over time. We will explore the alternative hypotheses that the changes in
carbon isotopes reflect ecosystem productivity trends, or are the result of dissolution
of isotopically-depleted anthropogenic CO2 (the Seuss Effect).


