
The distribution and abundance patterns of the zooplanktonic communities in the estuarine
environment of Poole Harbour, and their link with physico-chemical parameters, are
reported here for the first time. Over the summer of 1999, the harbour maintained a rich
zooplankton standing stock, with peak production during August and September. Copepods
and the larvae of gastropods, polychaetes, bivalves and decapods contributed a major share
of the zooplankton community. Zooplankton spatial distributions were thought to be partly
influenced by the hydrographic structure of the area and by the tidal currents, which
contribute to a certain degree to species retention. Zooplankton abundance followed a
similar pattern to chlorophyll 'a' concentration, but with a time lag of approximately one
month. While spatial distribution patterns may be related to the hydrographic features of the
harbour, temporal occurrence of the different zooplankton groups appeared to be related to
the autochthonous production of the harbour.

Introduction

As with most coastal ecosystems, estuaries and lagoons are often productive
environments supporting fisheries of commercial and recreational importance (e.g.
Jouffre et al., 1991; Wilson, 2002). Zooplankton abundance and biomass are both
important determinants in assessing the rates of production, the nature of food webs and
trophic transformations (Collins and Williams, 1982). Therefore, quantifying and
understanding the processes controlling abundance and production of zooplankton
within those ecosystems is of great conservation interest. 

Planktonic communities in estuaries are typically rich and diverse, and can frequently be
enriched by benthic algae resuspended from the seabed (Raymont, 1963). Although
phytoplankton is usually abundant, the same does not always appear to be true for
zooplankton, whose distribution and abundance can be irregular and are poorly
understood (Barnes, 1974). 

The inshore zooplankton community is typically characterized by a few holoplanktonic
species (i.e. organisms that spend their entire life in the planktonic community) and a
considerable variety of meroplanktonic animals (i.e. organisms that spend only part of
their life cycle in the plankton, usually as eggs or larvae). The main results of research on
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zooplankton in coastal waters were reviewed by Colombo et al. (1984), who emphasized
the role of the biological communities in the coastal ecosystem organization. Ambrogi et
al. (1987) suggested that the organization and seasonal occurrence of zooplankton in a
lagoon depended on autochthonous production, while Collins and Williams (1981)
suggested that the spatial distribution of the holoplanktonic community of an estuarine
area is mainly dependent on the hydrology (e.g. salinity) of the system. 

The ecology of Poole Harbour zooplankton is largely unknown. Therefore, the current
study presents baseline information to evaluate production and community structure of
zooplankton in the harbour. 

Methods

In this study, only the mesoplankton community (animals ranging from 200 µm to 2 mm
in size) was considered. This includes both species from the holo- and the meroplankton
communities. Sampling was carried out at monthly intervals from May to September in
1999, over a designated horizontal transect of seven systematically distributed stations
(Figure 1) at two different depths (1 m and 5 m). Fixed-depth sampling was performed
at similar tidal states (high spring tide) to assess spatial distribution patterns of
zooplankton within the harbour, whilst changes in population density and composition
were monitored through horizontal and vertical tows. The relationship between the
zooplankton groups and environmental parameters was assessed using data resulting
from the direct measurement of the physico-chemical variables including temperature,
salinity, chlorophyll ‘a’ and phaeo-pigments (Barbuto, 1999).

Results and discussion

The zooplankton community within Poole Harbour showed clear variations in spatial and
temporal distribution patterns. Thirty-three groups of zooplankton were identified with
clear numerical dominance of holoplanktonic species (Table 1), particularly calanoid
copepods (Acartia spp.), which is typical of most neritic and estuarine environments
(Raymont, 1963). These species were restricted to Wareham Channel, which suggests that
there was a certain degree of retention of the population within this part of the harbour. 

With regard to the meroplanktonic groups, cirripede nauplii and the larvae of gastropods,
bivalves, polychaetes and decapods were the most abundant groups, particularly in the
Upper Wych Channel (Table 1). Their spatial distribution appeared to be partly
influenced by the location of the adult population (Burkill, 1983), and by the
hydrographic features of the system. The Upper Wych Channel (sampling stations 3 and
4) (Figure 1) borders molluscan aquaculture beds (Manila Clam, Palourde, oyster, cockle
and mussel) in this part of the harbour. 

The planktonic assemblages maintained substantially the same composition from May to
September (Figure 2). The communities belonging to defined areas of the harbour appeared
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to achieve a structure which showed a degree of self-organization and predictability. This
had a certain degree of independence from the physical environmental variables. 

No obvious relationship was observed between the abundance of the major zooplanktonic
groups and temperature, salinity or phaeo-pigments. It is suggested that the higher
concentration of larval stages in the western part of the harbour compared with the eastern
part of the system might be caused by a residual circulation and the more sheltered
conditions of the harbour. These could promote an increase in primary production and
larval retention. Thus, temporal change in abundance of species recorded in the west part
of Poole Harbour, toward the end of the summer, appeared to be linked with the increase
of chlorophyll ‘a’ concentration observed during late summer (Figure 3).

The influence of tidal import (and export) of neritic forms to the system from the coastal
environment of Poole Bay must also be considered when looking at zooplankton
composition at the surface. However, organization and temporal succession of
zooplankton in the harbour suggested that the temporal abundance and structure of Poole
Harbour zooplanktonic communities were mainly dependent on autochthonous
production, food availability and tidal and residual circulation.

Zooplankton Distribution in Poole Harbour 133

Figure 1 Sampling sites. Station 1: Wareham Channel (Buoy 84); Station 2: Wareham
Channel (Buoy 74); Stations 3 and 4: Upper Wych Channel (Shipstal Point and
Ramhorn Lake); Station 5: South Deep (between Furzey and Green Island, No. 13);
Station 6: South Deep (Buoy 42); Station 7: Diver Middle Channel (Diver 51).
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Figure 3 Chlorophyll 'a' concentration and zooplankton abundance.




