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Abstract:

The North Atlantic Ocean contains diverse patterns of seasonal phytoplankton blooms with
distinct internal dynamics. The first bloom of the year began during spring at low latitudes and
later in summer at higher latitudes. In regions where spring blooms occurred at high frequency,
there was a negative correlation between bloom timing and duration, indicating that early blooms
last longer. In much of the Northeast Atlantic, bloom development extended over multiple
seasons. Spring bloom start day was found to be positively correlated with a spring phenology
index and showed both positive and negative correlations to sea surface temperature and the
North Atlantic Oscillation in different regions. Based on bloom characteristics, the North
Atlantic can be classified into two regions: a seasonal bloom region, with a well-defined bloom
limited to a single season; and a multi-seasonal bloom region, with blooms extending over
multiple seasons. These regions differed in the correlation between bloom start and duration with
only the seasonal bloom region showing a significant, negative correlation. We tested the
hypothesis that the near-surface springtime distribution of Calanoid copepods that undergo
diapause may contribute to the contrast in bloom development between the two regions. The
abundance of these copepod taxa was generally associated with areas having a well-defined
seasonal bloom, implying a link between bloom shape and their abundance. We suggest that
either grazing is a factor in shaping the seasonal bloom or bloom shape determines whether a
habitat is conducive to diapause, while recognizing that both factors can re-enforce each other.

Keywords:
Phytoplankton bloom, phenology, North Atlantic, zooplankton, temperature, diapause

Contact author:

Kevin D. Friedland

National Marine Fisheries Service
28 Tarzwell Dr.

Narragansett, Rl 02882, USA
kevin.friedland@noaa.gov



mailto:kevin.friedland@noaa.gov

