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Phytoplankton are the primary producers of pe-
lagic marine waters, the base of the marine food
web, and thus an integral part of the ecosys-
tem. Furthermore, plankton are closely coupled
to environmental change, making them sensi-
tive indicators of environmental disturbance.
During the 1980s the North Sea experienced
changes in phytoplankton biomass, abundance,
composition, and seasonal cycles of produc-
tion as part of a climate-driven region-wide re-
gime shift (Beaugrand, 2004). As an area rich
in natural resources, much of the North Sea is
impacted by anthropogenic activities including
fishing, shipping, oil, gas, aggregate extraction
and eutrophication. The combination of climatic
and anthropogenic pressures has created diffi-
culties in separating climate-induced changes in
phytoplankton production from those caused by
eutrophication.

Because of its proximity to land, the coastal
MNorth Sea is more heavily affected by land-
based nutrients sources than the open North
Sea. To differentiate between changes in phyto-
plankton production caused by climate and those
caused by eutrophication, two new quantitative
phytoplankton datasets were created, one for
the open (=125 nm from shore) and one for the
coastal (<30 nm from shore) North Sea. These
datasets were created based on the relation-
ship between the Phytoplankton Colour Index
(a semi-quantitative estimate of phytoplankton

biomass obtained from the Continuous Plank-
ton Recorder survey, an upper-layer plankton
monitoring programme active in the North Sea
since 1931) and quantitative remotely sensed
SeaWiFS chlorophyll a (1997-2003). The result
was two new long-term spatially comprehensive
chlorophyll a datasets, providing quantitative es-
timates of phytoplankton biomass in open and
coastal North Sea waters (n =52,000). Climatic
and nutrient data were also obtained and sepa-
rately extracted for these regions.

The new chlorophyll a datasets reveal that the
coastal North Sea is richer in phytoplankton
biomass than the open North Sea. During the
1980s, a significant increase in phytoplankton
biomass related to the regime shift occurred in
both open and coastal waters (Fig. 1). Since
the regime shift, chlorophyll a has remained at
a higher level in both open (13%) and coastal
(21%) regions. In the coastal North Sea, chloro-
phyll continues to increase.

Although phytoplankton biomass has increased
since the regime shift, nutrient concentrations
in the coastal North Sea and Elbe and Rhine
rivers have decreased significantly (Fig. 2).
Coastal chlorophyll a is negatively correlated
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Fig. 1. Time-series of the new Chi a datasets (annual means)
for the period 1948-2003 in the coastal and open North Sea.
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