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Response of heterotrophic bacteria to an autumnal phytoplankton bloom in the Chukchi Shelf,
western Arctic
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Heterotrophic bacterial production is generally known to increase with increasing primary production during phytoplankton
blooms in temperate oceans. However, it remains to be explored whether bacterial production is enhanced during a
phytoplankton bloom in perennially cold water of the Arctic regions, where bacterial growth could be strongly suppressed by
low water temperature. To address this question, we collected data on temporal changes in bacterial and phytoplankton
variables over two weeks (Sep 10-24, 2013) in the water column of the Chukchi Shelf (depth, 55 m). During the investigation
period, a phytoplankton bloom occurred following atmospheric events including surface cooling and strong wind. Bacterial
production (*H-leucine incorporation rate) increased with increasing chlorophyll a (+ = 0.80, p < 0.001, n = 48), which was
accompanied by decreasing water temperature from 3.2°C to 1.4°C. The ratios of bacterial production to primary production
were high (average + SD, 0.22 + 0.05) and less variable throughout the pre-bloom and bloom periods. These results, to our
knowledge, are among the first to demonstrate that bacterial production can be closely coupled with primary production,
despite low seawater temperature, during an autumnal phytoplankton bloom in the Arctic region.
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