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ANNUAL CYCLE OF CLADOCERANS 
IN THE SARONIKOS GULF (HELLAS) 

E. D. CHRISTOU, I. SIOKOU-FRANGOU, E. PAPATHANASSIOU 

National Centre for Marine Research, Agios Kosmas, Hellinikon,16604 Athens, Greece 

!\.1arine cladocerans. occurring predominantJy in coastal waters, may significantly 
contribute to zooplankton especially from early spring to late autumn. Forty-three 
samples were collected by oblique hauls at 7 and 15 days intervals from a coastal station 
(about 12 m depth) in the Eastern Saronikos Gulf (Aegean Sea. Eastern Mediterranean) 
during the period January through December 1989. A 200 µm net (WP2) equipped with 
a Hydrobios flowmeter was used. Two major peaks of total zooplankton abundance 
(> 5000 ind. m-3) were recorded (Fig. I); the first was due to the copepod maximum 
( 4623 ind. m•3) in late April whereas the second was due to the cladoceran maximum 
(5170 ind. m·3J in late June. The cladoceran population, formed by six species 
(KJORTSIS & MORAITOU-APOSTOLOPOULOU, 1975), clearly predominated the 
zooplankton community during summer and early autumn. Penilia avirostris, attaining 
very high numbers from June to August (max 3130 ind. m·3), was mainly responsible for 
the cladoceran peak in late June (Fig. 1). Evadne tergestina, the second most abundant 
cladoceran, occurred in a pattern similar to that of P. avirostris (DELLA CROCE & 
ANGELINO, 1987). Podon polyphemoides showed a significant presence in spring and 
early summer and Evadne spinifera from late spring to early autumn (Fig. I). Finally, 
Evadne nordmanni and Padon intennedius occurred for short periods in mid-late spring 
and winter, respectively (Fig. I). Rapid increases due to parthenogenetic reproduction 
should be responsible for the sharp t1uctuations in abundance of all six species. The 
circular mapping of the samples in the MDS plot (Fig. 2) reflects a complete annual 
cycle with three main groups representing three main assemblages: (a) a winter 
assemblage (I: I, 2, 3, 5, 42) due to the occurrence of P. imermedius, (b) a spring 
assemblage (II: 6 to 13) due to the occurence of P. polyphemoides and £. nordmalllli and 
(c) a summer-autumn assemblage (III) characterised by the remaining species. Taking 
into account that temperature varies from I 3°C (February) to 25°C (August). P. 
avirosrris and E. tergestina can be characterized as thermophilic, P. intermedius and E. 
nordrnanni as stenothermic but occurring in different seasons. whereas P. 
po(rphemoides and E. spin!fera as more eurythetmic species (Fig. I). 

Peni/ia avirosrris predominated the cladoceran community; this could be related with 
the generally low algal biomass available in the area (CHRISTOU & VERRJOPOULOS, 
1993) taking into account the organism's capability for adaptation in low levels of 
resources (PAFFENHOFER & ORCUTT, 1986). MORAITOU-APOSTOLOPOULOU 
AND KIORTSIS (1973) suggested that salinity may affect cladoceran populations. In the 
study area salinity exhibits very weak annual variations within a range of about I %0. As 
well, cladocerans are provided with a salt gland (the nuchal organ) and can sustain a wide 
range of salinities (MEURJCE & GOFFINET, 1982). Knowledge of feeding habits of 
marine cladocerans is still poor. Penilia avirostris has been found to feed on small 
particles including bacteria (e.g. PAFFENHOFER & ORCUTT, 1986). Evadne spp. and 
Padon spp. seem to feed largely on discrete particles and perhaps detritus (Kll\1 et al., 
!989), whereas Podon imermedius has been reported as a raptorially-feeding herbivore 
(JAGGER et al., 1988). Finally, gut content examination of five species of marine 
cladocerans revealed that feeding was largely limited to centric diatoms and a few 
exceptions of pennate diatoms and dinoflagellates, all smaller than 35µm in size (KIM et 
al., l 989). In the present study temperature and food resourses can be considered as the 
major regulators of cladocerao annual cycle. Taking into account : (a) the effect of 
temperature, (b) that food in terms of chlorophyll may act as a limiting factor for 
zooplankton in the area (CHRISTOU & VERRJOPOULOS, 1993), and (c) the 
implications of cladocerans with the microbial food web, future study on the effect of the 
various food resources available in the area may reveal mechanisms controlling the 
seasonality and succession of cladocerans. 
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Fig. 2. MDS plot of cladoceran species 
abundances, Saronikos Gulf, 1989. Dates of 
the 42 samples are: 1=30/1. 2:::::20/2. 3=7i3, 
4=2013, 5=27/3, 6=314, 7=1114, 8=17/4, 
9=2414, 10--2/5, 11=8/5, 12=15/5, 13=22/5, 
14=2915, 15=516, 16=1216, 17=2016, 
18=2616, 19=317, 20=1017, 21=1717, 
22=2417, 23=3117, 24=1018, 25=16/8, 
26=22/B. 27=28/8. 28=6!9, 29=1319, 
3Q;:c23:'9 33=: Si 1 0 
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ZOOPLANKTON SEASONAL VARIATIONS DURING A YEAR 
STUDY IN THE MAJORCAN SHELF 

BALEARES, SPAIN (39° 28'59 N; 2° 25'63 E) 

M.L. FERNANDEZ de P!JELLESI, B. AMENGUALI, C. GOMIS 2• D. GRAS2, 
J. JANSAI, A. MORILLASI and L. VICENTEI 
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Between April I 993 and April 1994 physical, chemical and planktonic samples 
were collected every IO days, from a station 75 m depth, located in open area 5 miles 
off the south Majorca Island. The hydrographic and phytoplankton samples were 
taken by 3L Niskin bottles at 0, 15, 25, 50 and 75 m depth and the zooplankton 
samples by Bongo plankton nets, oblique hauls, with a 250 µm and I 00 µm mesh, 
into whiche, a flowmeters General Oceanic 2030 was placed. The main goal of this 
paper was to describe the seasonal variation of the zooplankton communities. 
mesozooplankton (250 µm) and microzooplankton (> JOO µm), nevertheless other 
oceanographic parameters were studied and related, as temperature, salinity, 
nutrients, chlorophyll "a" pigment and phytoplankton cells. 

During the year studied. the surface temperature varied from 26. 7°C in August to 
l3.5°C in February, with a strong thermocline, between 20 to 40 m depth, from May to 
November. Salinity values ranged from 36.5%0 in September to 38%0 in February, the 
lower values during the summer indicating the presence of waters from Atlantic origin. 
Excepting the bottom layer where we found higher values of nitrates all year around, it 
was during spring and autumn that higher concentrations appeared in the water 
column, in relation to higher numbers of phytoplankton cells. In average. very low 
concentrations were found (<20 cells/mJ) with higher values always close to the bottom 
(50 cells/ml). Diatoms were the most abundant (80%); beside them, dinoflagellates 
were also important. Although, a single maximum of chlorophyll "a" was seen in 
January with 1.11 mg/m3, other lower peaks were observed related to the 
microzooplankton community studied. Copepods nauplii ( 19% of numbers) and smal I 
copepods as well as copepodites (70%) mostly contributed to the microzooplankton 
(3.18 mg D.W/m3) with 3884 ind/m3, which appeared to control the pytoplankton 
biomass that, except in December and January, was smaller than 20 µm. The 
mesozooplankton was also important (7.19 mg D.W/m3) with 1842 ind/m3. The 
copepods contributed with 62% to the total numbers (Paracalanus parvus. 
Clausoca/anus spp., Acartia clausi, Oithona spp .. Temora stylifera and Centropages 
typicus mainly), showing a maximum in early summer, and related to the highest value 
of biomass (Fig.I). Nevertheless, other smaller biomassic peaks were irregularly 
observed and not related to the abundance of copepods, indicating that some other 
zooplanktonic groups (cladocera, appendicularia, etc) were more important in the area. 
Although, the summer maximum is not very common in open areas, it has been 
observed some times, in other zones of the Mediterranean (GAUDY, 1970; 
MARGALEF, 1989; RAZOULS and KOUWENBERG, 1993). The microzooplankton 
(abundance and biomass) temporal variation can be observed in Fig. 2. 
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Fig. 1 : Seasonal variation of the mesozooplankton (Ap.1993 - Ap. 1994) 
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Fig 2 : Seasona. vs.ria:.or: of '.il8 r:-:icrozoooiank-'.or iAp. 1993 - Ap. 1994_\ 
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