Background

The importance of zooplankton as secondary producers in the marine ecosystem, and thus their
potential influence on fish stocks, has been the primary reason why researchers have attempted to
determine how their long term dynamics are influenced by climatic and/or interspecific factors.

CLIMATIC-BIOTIC INTERACTIONS IN THE CENTRAL-WEST NORTH SEA
ZOOPLANKTON COMMUNITY
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Most studies on the long term dynamics of zooplankton populations have focussed on zooplankton

Results

® During high grazer abundance years, the rate of grazer population growth
during the spring (March-April) was higher compared to the growth rate
during low abundance years.

® During these low grazer abundance years with lower growth rates, spring
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The hypothesis:

The unexpected negative relationship between the grazer population and the
GSNW is due to suitable weather conditions which induce a spring bloom and
lead to an increased abundance of Sagitta. This increased Sagitta population is
then able to reduce the growth rate of the Pseudo./Para./

Microcalanus population during the spring, and effectively mediates an inverted

“birth” rates, and how increased temperatures or food supply produce increased population growth
climatic signal (the GSNWV) onto the zooplankton population.

and abundances (Ohman and Wood, 1995). However, despite the wealth of evidence that “death”
rates may influence zooplankton populations (e.g. Steele and Henderson, 1992), relatively few
studies appear to have addressed how changes in mortality or predation rates influence long term
zooplankton trends.

predator abundances were relatively high.

Thus, higher predator abundances during these spring months appear to be able
to restrict the population growth of the grazer community. Conversely, during
years with a lower spring predator abundance, the population growth rate of
the grazer community is unrestricted and thus greater.
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Here, we summarise the long term relationships between a zooplankton community in the central-
west North Sea and a climatic indicator (the Gulf Stream North Wall), focussing upon the influence
of a predator in modifying the signal of climate which is observed in the grazer fraction of the
zooplankton community.

Therefore, during a particular year, overall grazer productivity is inversely
related to the spring abundance of predators. This inverse relationship can be
clearly observed over the 1969 to 1996 period.

But what has predation got to do with producing the unexpected negative
relationship between the GSNWV and the Central-VWest North Sea zooplankton
community?

Across most of the North Sea
positive relationships have been
found to exist between long term
zooplankton trends and the Gulf
Stream North Wall (GSNW)
(Taylor et al., 1992). The GSNW
is a climatic indicator of weather
across the North Atlantic and in

R= (+)0.29

It has been suggested that the occurrence of spawning of Sagitta is linked to the
spring bloom and increases in prey-density (Feigenbaum and Maris, |1984).

In turn, the timing of the spring bloom is linked to the existence of suitable
weather conditions which allow stratification (Dickson et al., | 988).

Standard Deviation

As such, it is unsurprising that more northerly positions of the GSNW, which
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However, in the central-west
North Sea, unexpected negative
relationships were detected
between the GSNW and
zooplankton trends in this region
(Frid and Huliselan, 1996). Here,
northerly positions of the GSNW
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® The negative relationship between the GSNW and the central-west North
Sea zooplankton series is due to predation upon the grazer community by
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were associated with reduced Month Sagitta during the period of their main population growth (March-April).
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% 0 observed here, such biotic factors may be crucial in controlling the long term
Methods 3 trends observed.
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