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Abstract 
Anzali International wetland is one of the most important places for various 
organisms such as fishes. Zooplankton are the first consumers in the ecosys-
tem, and they are perfect food for the larvae of fishes. The present study con-
ducted monthly during January 2012 to December 2013 in 9 different stations 
with zooplankton population and chemical characteristics analysis such as 
water temperature ranged from 10˚C - 22˚C, pH determined alkaline nature 
of the wetland ranged from 7.05 to 9.47, dissolved oxygen was recorded in the 
range of 3.36 mg/l to 10.51 mg/l, nitrate was ranged between 0.48 - 4.36 mg/l, 
total phosphates was between 0.15 - 0.67 mg/l, salinity was recorded be-
tween 220 - 692 mg/l, TDS was determined between 246 - 1971 mg/l, BOD 
and COD was also recorded 2 - 36 mg/l and 4 - 74 mg/l respectively. Total 61 
zooplankton species were found belonging to 4 groups: Protozoa (22 sp.), Ro-
tatoria (29 sp.), Copepoda (5 sp.) and Cladocera (4 sp.). Rotatoria were found 
dominating other groups of zooplankton. Kruskal Wallis test showed that 
there was significant difference between density of zooplankton in different 
stations, months and seasons (P ≤ 0.05) and significant differences were found 
between densities of different zooplankton phylum (P ≤ 0.05). The water body 
is continuously receiving domestic discharge leading to large amount of nu-
trient inputs and high amount of phosphate and nitrate in the water body in-
dicates that water is eutrophic in nature. 
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1. Introduction 

Wetlands have played an important role for humankind in all continents. They 
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are characterized by a large number of ecological niches and a significant per-
centage of biological diversity. Wetlands are among the most productive ecosys-
tems in the world comparable to rainforests and coral reefs. Zooplankton com-
munity is cosmopolitan in nature and they inhabit all freshwater habitats of the 
world and their diversity and density refers to variety within the community. 
There are often important links in the transformation of energy from producers 
to consumers due to their large density, drifting nature, high group or species 
diversity and different tolerance to the stress [1]. Zooplankton diversity is one 
the most important ecological parameters as there is the intermediate link be-
tween phytoplankton and fish and plays a key role in cycling of organic materials 
in an aquatic ecosystem.  

Due to their short life span, the zooplankton community often exhibits quick 
and dramatic changes in response to the change in the physicochemical proper-
ties of the aquatic environment. They do not only form an integral part of the 
lentic community but also contribute significantly to the biological productivity 
of the fresh water ecosystem. In the investigation, the data of zooplankton den-
sity and diversity in a moderate ecosystem of Anzali International wetland was 
studied monthly for one year, January 2012-December 2013 at 9 selected sites 
with 3 replicates.  

2. Materials and Methods 
2.1. Study Area 

Present study has been carried out in Anzali wetland (Figure 1). This wetland  
 

 
Figure 1. Sampling stations in Anzali wetland. 
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lies between 49˚55'E and 37˚20'N of Gilan province, North of Iran. Total area of 
the wetland is approximately 15000 ha with maximum depth of about 1.2 meter. 
The water temperature rises up to 23˚C during the month of May and falls below 
10˚C in January. The wetland is a principal source of food and fishing for local 
dependent communities of the rural areas, whilst household sewage and agri-
cultural run-off from surrounding rice fields are discharged into it. 

2.2. Zooplankton Collection, Preservation, Identification and  
Density Analysis 

The samples of zooplankton were collected from each selected study site of this 
wetland for a period of one year (January 2012 to December 2013). The nylon 
Plankton net of conical shape and reducing cone of (30 μ mesh size) were used 
for collection of zooplankton. For a precise collection of zooplankton, the 
plankton net was towed in open water area of each site three times. After trans-
ferring the sample in air tight plastic bottles, it was carefully labeled and pre-
served immediately on site using 5% formaldehyde. Later the collected samples 
were brought to the laboratory for identification of each genus, after that the 
density of zooplankton was calculated as per the lackey drop method [2].  

3. Result and Discussion 

The zooplankton population of Anzali wetland consisted of 61 various species of 
zooplankton (Table 1). The recorded species were categorized into 4 different 
groups as Protozoa, Rotatoria, Copepoda and Cladocera.  

Diversity analysis revealed that Rotatoria dominated the zooplankton assem-
blage of Anzali wetland with 29 species. Protozoa also is dominated with 22 spe-
cies and Copepoda were the third dominant group followed by 5 species and 
Cladocera were the forth group with 4 species. 

Distinct peaks of Protozoa, Rotatoria, Copepoda and Cladocera were observed 
during spring and summer [3]. However, the minimum population of the 
groups was registered during winter (Figures 2-5). 

The net zooplankton abundance increased during summers probably corres-
ponding to the water quality, decaying vegetation increased levels of organic 
matter in the sediment and higher abundance of bacteria in the wetlands during 
this time (Table 2 and Table 3) [4] [5]. Sudden reduction in the zooplankton 
population during the winter as noticed in the present finding could be due to 
sudden fall of temperature and dilution in concentration of minerals and salts in 
wetland water (Figure 6 and Figure 7) [6]. 

Qualitative dominance of Rotatoria over other zooplankton assemblages has 
been observed in Anzali wetland. Similar observations have been obtained [7] 
[8]. Summer peak obtained for Rotatoria members in the Anzali wetland was 
observed may be due to optimal nutrient and temperature conditions and lower 
DO contents in this season. Low Rotatoria density during the cold season can be 
attributed to turbulence generated by the excess water flow during the season  
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Table 1. Identified zooplankton species in Anzali wetland. 

Species Number Species Number 

Philodina erythrophthalma 31 Arcella arenaria 1 

Filinia longiseta 32 Arcella costata 2 

Monostyla cornuta 33 Tintinnopsis sinensis 3 

Monostyla hamata 34 Tintinnopsis conicus 4 

Lepadella patella 35 Tintinnopsis cratera 5 

Lepadella ovalis 36 Tintinnopsis lacustris 6 

Lecane curvicornis 37 Tintinnidium entzii 7 

Lecane lodwigii 38 Tintinnidium wangi 8 

Epiphanes brachionus 39 Difflugia acuminate 9 

Synchaeta pectinata 40 Difflugia oblonga 10 

Synchaeta vorax 41 Difflugia oviformis 11 

Synchaeta stylata 42 Difflugia lebes 12 

Synchaeta oblonga 43 Euglypha alveolata 13 

Trichocera pussilla 44 Euglypha tuberculata 14 

Trichocera porcellus 45 Actinosphaerium eichhornii 15 

Coulrella adriatica 46 Centropyxis aculeata 16 

Euchalanis diltata 47 Cyphoderia alveolata 17 

Lophocharis oxysternon 48 Paramecium caudatum 18 

Dissotrocha aculeata 49 Amoeba polypodia 19 

Trichotria tetractis 50 Marituja pelagica 20 

Trichotria pocillum 51 Trinemalineare 21 

Testudinella patina 52 Vorticella campanula 22 

Naplious copepoda 53 Polyarthra dolichoptera 23 

Nematoda 54 Polyarthra vulgaris 24 

Cyclops vicinus 55 Brachionus calyciflorus 25 

Cyclops scutifer 56 Brachionus angularis 26 

Thermocyclops dybwskii 57 Brachionus variabilis 27 

Alona rectangular 58 Brachionus rubens 28 

Alona costata 59 Keratella quadrata 29 

Bosmina coregoni 60 Cephalodella gibba 30 

Bosmina longirostris 61  

 
[9]. Dominance of Copepoda among zooplankton peak was found during sum-
mer might be due to optimal thermal and nutritional conditions and lower con-
centration of oxygen [10]. Effect of rains may explain low records of Cladocera 
from November to March. Copepods developed better in warm periods as no-
ticed in the present study. Lesser abundance of copepods as recorded in the 
present study had also been observed [11] [12]. The low abundances of copepods 
in Anzali wetland appear to be due to mainly predation pressure from fishes 
[13].  
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Table 2. Significant difference of zooplankton densities in different seasons. 

Group Number 

1) Chi-Square 
df 

Asymp.Sig. 

599.322 
11 

0.000 

2) Chi-Square 
df 

Asymp.Sig. 

541.913 
11 

0.000 

3) Chi-Square 
df 

Asymp.Sig. 

240.503 
11 

0.000 

4) Chi-Square 
df 

Asymp.Sig. 

82.222 
9 

0.000 

 
Table 3. Significant difference of zooplankton densities in different stations. 

Group Number 

1) Chi-Square 
df 

Asymp.Sig. 

51.671 
8 

0.000 

2) Chi-Square 
df 

Asymp.Sig. 

43.727 
8 

0.000 

3) Chi-Square 
df 

Asymp.Sig. 

28.456 
8 

0.000 

4) Chi-Square 
df 

Asymp.Sig. 

13.972 
7 

0.000 

 

 
Figure 2. Seasonal average of all groups in spring. 

 
In general, it can be concluded that in Anzali wetland like other similar eco-

systems in the world, zooplankton society has mainly contained Rotatoria, Pro-
tozoa, Copepoda and Cladocera, among them, Rotatoria and Protozoa have been 
observed more than other groups [14] [15]. The dominant group of zooplankton 
communities of Anzali wetland is Rotatoria. The result of the survey by  
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Figure 3. Seasonal average of all groups in summer. 

 

 
Figure 4. Seasonal average of all groups in autumn. 

 

 
Figure 5. Seasonal average of all seasons in winter. 

 

 
Figure 6. Time variation of species density. 
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Figure 7. Spatial variation of species density. 

 
Consultant Engineering group showed that Rotatoria, Protozoa and Copepoda 
were the dominant groups of Anzali wetland which has been approved by other 
researches [16]. Finally, it was confirmed that although the rate of changes in 
abundance and diversity of zooplankton groups are nearly close in different sta-
tions and season but east and central part of the wetland have less population 
and diversity due to increasing amount of pollution in these areas. 
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