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ABSTRACT

Jamet J.-L., A.-S. Ferec-Corbel, 1996 - Seasonal variations of the zooplankton community in a littoral marine ecosystem:
Toulon Bay (Var, France). Mar. Life, 6 (1-2) : 15-20.

The aim of this research was to study the seasonal variations of the zooplankton community in Toulon Bay (Var,
France). Two stations (S1 et 52) were chosen within the little bay (petite rade) and two others (53 et 54) outside
(La Garonne and Niel Bays, respectively). Zooplankton hauls were carried out once a month (October 1995 to
July 1996, plankton net 90 pm mesh size, flowmeter). Copepods were dominant in all stations (> 87 % of total
zooplankton). Oithona nana was always largely predominant in the little bay while Microsetella norvegica was
a typical species outside. Zooplankton density was much higher (average 21443 + 16303 ind . m-3) in the little
bay, than outside (average 2894 + 2404 ind . m-3). The polluted conditions prevailing in the little bay seem to
be the explanation of the results recorded.

RESUME

Jamet J.-L., A.-S. Ferec-Corbel, 1996 - [Variations saisonniéres de la communauté zooplanctonique dans un écosystéme
littoral marin : la baie de Toulon (Var, France)]. Mar. Life, 6 ( 1-2) : 15-20.

Le but de ce travail était d’étudier les variations saisonniéres de la communauté zooplanctonique dans la baie
de Toulon (Var, France). Deux stations d’échantillonnage (S1 et 52) ont été choisies dans la petite rade ; deux
autres (53 et $4) étaient situées a I'extérieur (baies de La Garonne et du Niel, respectivement). Le zooplancton
était échantillonné une fois par mois, d’octobre 1995 a juillet 1996, avec un filet a plancton de 90 pm de vide
de maille, équipé d’un volucompteur. Les Copépodes étaient toujours dominants (> 87 % de la communauté).
Oithona nana était toujours largement prédominante dans la petite rade, alors que Microsetella norvegica était
typique des eaux externes. Dans la petite rade, la densité zooplanctonique était trés élevée (en moyenne 21443
+ 16303 ind . m-3) contrairement a I'extérieur (en moyenne 2894 + 2404 ind . m-3). Les conditions de pollution
régnant dans la petite rade semblent étre a I'origine de ces résultats.

INTRODUCTION littoral ecosystems (Schubel, 1994). Toulon Bay

(central point Lat. 43° 5" N and Long. 6° 0" E, Var,

Most of the world population lives close to France) is seriously affected by urban discharges

the coast, within 100 kilometres of bays and from Toulon and its conurbation (ca. 200 000
estuaries (Norse, 1993). The perturbations caused inhabitants) because of the lack of a sewage
by human activities destroy or severely alter these treatment. The bay is also characterised by intensive
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shipping traffic due to naval and commercial
activities and is strongly influenced by organic,
metallic, chemical and biological (toxic
phytoplanktonic species) pollution (Guillaud,
Romana, 1991). As part of of the study of
zooplankton diversity as an indicator of a perturbed
ecosystem (Jamet et al., submitted), this paper
provides quantitative information on the
zooplankton community in a littoral shallow marine
ecosystem.

MATERIAL AND METHODS

Four sampling stations were chosen (figure 1)
according to a decreasing gradient of human
impact. Station 1 (5 to 10 m depth) and station 2 (8
to 20 m depth) were located in the “petite rade” of
Toulon (little bay in this study) where Posidonia
oceanica meadows were absent. In Station 3 (3 to
13 m depth, La Garonne Bay) and Station 4 (4 to 14
m depth, Le Niel Bay), P. oceanica was abundant.
The occurrence of P. oceanica may be considered
as an indicator of a mildly or not perturbed
environment (Paillard et al., 1993). Vertical
zooplankton hauls were carried out once a month
from October 1995 to July 1996. Samples were
taken with a plankton net (diameter 0.5 m, length
2.5 m, 90 pm mesh size). The volume of filtered
water (between 5.0 and 21.4 m3) was measured by
a flowmeter. Samples were immediately stored in
buffered (CaCO3) 5 % formalin seawater.
Subsamples were randomly drawn using a Hensen
pipette from the sample adjusted to 250 ml. All
zooplankters were identified to the nearest
taxonomic group (species level and development
stage if possible) and counted.

RESULTS

Three species of Cladocera were present:
Evadne nordmanni, Evadne spinifera and Podon

polyphemoide (table 1). The latter was dominant
and occurred essentially during Winter. (February
and March) in the little bay (max. in March, 1552
ind . m=3, 4.3 % of total abundance, S2) but was
less abundant outside. The other Cladocera were
observed sporadically. Among the Copepoda, 16
species and 6 genera (with unidentified species)
were determined. They were strongly dominant
throughout this study and made up at least 87 % of
the total zooplanktonic community, except in May
at station 3 (72.6 %) and in January at station 4
(72.6 %). Oithona nana was strongly dominant all
the year in the little bay and its occurrence was
lower outside; Microsetella norvegica was present
only outside the little bay, except for a single
specimen found at station 2 in July. In addition, our
results showed that zooplankton density was much
higher in the inner bay (of all data 21443 + 16303
ind . m-3) than outside (of all data 2894 + 2404 ind
. m3) (figure 2). In autumn (October-December), in
the little bay, O. nana (all development stages
counted together) was the dominant species (max.
21241 ind . m-3 in December, S2) and Euterpina
acutifrons (max. 1221 ind . m3 in December) was
maximum at station 1. Outside the bay, the density
of O. nana was much lower than inside (max. 3644
ind . m-3, November, S3); Acartia spp. and M.
norvegica were also abundant during this season
(max. 1340 and 159 ind . m-3, December, S3 and
S4, respectively). In winter (January-March), in the
little bay, O. nana was still dominant (max. 32095
ind . m-3, February, S1) and Acartia spp. reached
the maximum in January (1048 ind . m-3, S1).
Outside, the density of O. nana was severely
reduced (max. 754 ind . m-3, January, S3). O.
similis presented its maximum in March (1231 ind .
m-3, S4). During spring (April-May), O. nana was
always dominant in the little bay (39360 and 55132
ind . m-3, April, S1 and S2, respectively) decreasing
at the end of spring (May). Acartia italica showed its
maximum density in April (1053 ind . m-3, S2).
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Figure 1 - Localisation of the four sampling stations (S1, S2, S3 and S4).
Localisation des stations d’échantillonnage (S1, S2, $3 et 54).
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ZOOPLANKTON IN TOULON BAY /ZOOPLANCTON DE LA BAIE DE TOULON
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Figure 2 - Monthly variations of the total abundance of the zooplankton
community in Toulon Bay (ind . m=3) at the four stations (S1, S2, S3 and
S4). / Variations mensuelles de I’abondance totale de la communauté
zooplanctonique de la baie de Toulon (ind . m-3) aux quatre stations (S1,

52, 53 et 54).

Outside, zooplankton density was very low during
this season. Acartia spp. and O. similis were
dominant (max. 341 and 648 ind. m-3/ May, S4,
respectively). In summer (June-july), in the little
bay, O. nana was the main species (max. 26760
ind. m-3, June, S2). In June, the total zooplankton
density was high with relatively high values (32400
ind. m-3, S2) in the inner bay while in the Bays of
La Garonne and the Niel, zooplankton density
remained low (min. 716 and max. 2227 ind . m-3,
June and July, S4, respectively). O. nana was
present at station 3 (max. 164 ind . m-3 in July) and
M. norvegica was abundant (974 ind. m-3,
June, S4).

In this study, other Invertebrates were
identified and we recorded 9 taxa, essentially at the
stadium of larva; their abundance was low
throughout this study (< 4 %), except in May when
it reached 27.4 % of the total zooplankton
community at station 3.

DISCUSSION

Copepods dominate the zooplankton
community as classically recorded elsewhere in the
world and particularly in the Mediterranean Sea
(Ragosta et al., 1995) and all the species listed in
this study were inventoried by Razouls, Durand
(1991), except for Cymbasoma tenuis
(Monstrilloida) which has been rarely observed, at
stations 3 and 4. This species was recently first
recorded in the Mediterranean Sea by Suarez-
Morales, Riccardi (in press). The quantitative
analysis of the zooplankton community showed
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that the density was substantially higher inside the
little bay than outside, particularly in the Niel Bay
(S4) where density may be e. g. 83 times lower than
the little bay (February). Contrary to Patriti (1984),
who recorded a clear decrease in zooplankton
numbers at heavely polluted stations, our results
show that the highest zooplankton densities are
found in the highly polluted little bay. In this
system, O. nana strongly dominates throughout the
year and we did not note marked seasonal
preferences contrary to outside. According to other
authors (Yamazi, 1964; Gaudy, 1971), O. nana
develops well in brackish and polluted waters.
Thus, subject to complementary studies, it is not
excluded that this species may be used as an
indicator of the polluted Toulon Bay. A. italica is
also a characteristic species of the inner waters of
the Toulon Bay in accordance with its distribution
elsewhere in the Mediterranean bays or gulfs
(Siokou-Frangou, 1996) but, to our knowledge, this
species was mainly distributed at lower latitudes
such as the North-West Mediterranean Sea, the
South Adriatic Sea (Razouls, Durand, 1991) or the
South Eastern Mediterranean Sea (Belmonte, 1996).
In contrast, M. norvegica which was only found
outside the bay, could be strongly sensitive to the
anthropic perturbations characterizing the little
bay.

Our results suggest that the qualitative and
quantitative seasonal and geographical variations
observed in Toulon Bay are linked to the
anthropogenic pressure prevailing in this ecosystem
such as naval and commercial harbour activities,
urban and industrial discharges (heavy metals as
mercury: Cossa (1994); hydrocarbons: Milano et
al., (1989). The presence of the large artificial
breakwater reduces the water exchanges with the
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off-shore water, thus adding to the semi-closed
character of the inner bay. In conclusion, this study
gives complementary information on the
zooplankton compartment of a littoral polluted
marine ecosystem structure, functioning and
development are still whose relatively poorly
known.
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