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Abstract. In this research, the ecological quality of the lake 
Vēveru (Latvia, Rēzekne district) according to zooplankton 
was investigated. Lake Vēveru has a large sapropel deposit 
with rich reserves of sapropel. Removal of sapropel requires 
organization of spatio-temporal monitoring to control the 
state or disturbance of the existing ecosystems in the long 
term. Zooplankton samples were collected and analyzed 
using standard methods in the open pelagic and littoral zones 
of the lake in different seasons. Quantitative samples of 
zooplankton in each sampling site were collected from the 
surface water layer at the depth of 0.5 m by filtering 100 l of 
water through an Apstein-type plankton net (64 µ). 
Biodiversity of zooplankton taxa in Lake Vēveru shows that 
the food base of juvenile and planktophagous fish is 
sufficient. The Shannon index according to the diversity of 
zooplankton taxa ranges from 0.84 to 1.52 by abundance, 
from 1.52 to 2.21 by biomass. 

Keywords: Lake Vēveru, sapropel, zooplankton, Rotifera, 
Cladocera, Copepoda. 

I. INTRODUCTION 
Lakes are a great national treasure (fresh water source 

can be used for hydroenergy production, recreation, fishery 
etc.). They are important from the natural and economic 
point of view. Yet lakes tend to age, bog up and disappear 
[1].  

Latvia has 2256 lakes with the water surface area over 
1 ha and the total area about 1001 km2, which is 1.5 % of 
the territory of Latvia. A significant part of lakes contains 
sapropel deposits. Sapropels are dark and exceptionally 
organic-rich sediments typically deposited under highly 
anoxic conditions where deep water ventilation is absent 
[2]. Sapropel continues to accumulate, reducing the 
average depth of the lake by 3-5 millimeters every year. In 

such lakes fish feeding and spawning conditions deteriorate 
rapidly. Fish feeding objects – zooplankton and 
zoobenthos – decrease in diversity and biomass resulting in 
suboptimal feeding and growth conditions. The decrease in 
macrophyte diversity and total hard/sandy bottom area lead 
to a loss of spawning substrate for the majority of fish 
species. In addition, fish and wind induced organic 
sediment resuspenison leads to higher oxygen consumption 
and increase in internal phosphorus loading [3]-[4]. 

Sapropel extraction is mentioned as one of the lake 
recovery measures. Restoration of Lakes through Sediment 
Removal has been conducted e.g. in Sweden, Czech 
Republic [1], [5]-[6]. During the period of sapropel 
removal, increase in the water turbidity is noted due to the 
nutrient flow into the water mass, pH increases, the habitat 
of planktonic and benthic organisms is disturbed [7]. 
Turbidity correlated negatively with abundance of 
Cladocera and biomass of Copepoda [8]. Unfortunately, 
very few studies assessing the effectiveness of this 
approach are available, hence there is no comprehensive 
confidence [6]. There are no scientifically based, long term 
studies on the impact of sapropel removal on Latvian lake 
ecosystems. 

Zooplankton is one of the important components of the 
ecosystem. Zooplankton is an important food base for 
juvenile and planktophagous fish [9]-[12], and also serves 
as an ecological monitoring object for water bodies, 
determining the trophic state of the lake. Zooplankton is a 
dynamic system in which species composition can change 
significantly during the season. In the temperate climate 
zone, changes in the zooplankton species composition of 
lakes are influenced by many factors, including 
temperature, food, competition, predation and exposure to 
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anthropogenic factors [9]-[20]. Zooplankton, especially 
Cladocera and Copepoda and macroinvertebrates are the 
organisms with the greatest filter-feeding capacities. Filter-
feeding organisms feed on algae, suspended detritus, and 
other particles in the water column and through this activity 
may substantially affect water clarity, nutrient 
concentrations and sedimentation rates [21]-[22]. 

Aim of research – to evaluate the composition of 
zooplankton community of a shallow lake Vēveru with 
organic-rich sediment as a potential food base for fish. 

II. MATERIALS AND METHODS 
Compared to other regions of Latvia, the largest total 

area of lakes is in Latgale – 331.5 km2, and the total amount 
of sapropel identified in Latgale is  
404 822.1 thousand m3 [23]. 

Lake Vēveru (Vieveru) is located in the Feimaņi hills 
of the Latgale highlands. The lake belongs to the Daugava 
catchment region, its catchment area is 80 ha. No ditch or 
river flows into Vēveru Lake, but on the East side a ditch 
flows into the neighboring Kovališku Lake. According to 
the typology of Latvian lakes, Vēveru lake corresponds to 
very shallow (average depth less than 2 m) clear water 
(water color less than 80 Pt-Co) lakes with high water 
hardness (water electrical conductivity greater than 165). 
According to the 2018 data of The Latvian Geospatial 
Information Agency, the area of water surface of Lake 
Vēveru is 7.82 ha. The largest length of the lake is 460 m, 
the largest width is 226 m and the length of the coastline is 
1366 m. The greatest depth of the lake is 3.1 m, the average 
depth is 1.9 m. The water volume of Lake Vēveru is 
approximately 0.15 millions m3 [24]. After Lake Vēveru 
Mineral Passport (2020) a sapropel deposit of 5.994 ha in 
Lake Vēveru with total sapropel reserves of 30300 tons 
(sapropel layer thickness 1.00-8.57 m, average 5.04 m). 

The hydroecological studies of Lake Vēveru were 
carried out in July and September 2021 and in February and 
May 2022. The sampling of zooplankton were performed 
in July, September (2021) and May (2022). 

The sampling of zooplankton were performed in the 
littoral/ inshore (at four to five sites) and the open water (at 
two sites) parts of the lake (see Fig.1-2). Sampling sites 
were characterised by abundant stands of charophyta 
Nitellopsis obtusa in the deepest parts and mostly by 
Nuphar lutea, Potamogeton sp., Phragmites australis, 
Typha sp., by slough habitats in the shallow or inshore parts 
and by soft substrate (mud, detritus). 

Quantitative samples of zooplankton in each sampling 
site were collected from the surface water layer at the depth 
of 0.5 m by filtering 100 l of water through an Apstein-type 
plankton net (64 µ). The samples were preserved in ethanol 
(at least 70% solution) APHA Plankton 10200, 2005 [25]). 
The analysis of zooplankton samples was conducted using 
ZEISS Axiovert 40C microscope (100-400 x magnification). 
The zooplankton 1 ml subsamples were analysed 6x 
repeatedly using gridded Sedgewick Rafter counting 
chambers, in total 6 ml sample’s subvolume was examined 
APHA Plankton 10200 (2005) [25]. Specimens of 

zooplankton were determined by species, genus or family 
applying relevant identification guides - [27], [29]-[43]. 
The individual biomass of zooplankton taxa was obtained 
from information available in literature sources [38], [44]. 

 
Fig. 1. Location of the study site. 

 
Fig. 2. Sampling sites in the Lake Veveru. 

III. RESULTS AND DISCUSSION 
The biological diversity of zooplankton taxa in Lake 

Vēveru, according to the obtained data, shows that the food 
base of juvenile and planktophagous fish is sufficient, as 
zooplankton taxa were found in the lake, which feed on 
both juvenile and planktophagous fish. For example, taxa 
of the Rotifera group, such as Brachionus angularis, 
Polyarthra vulgaris, Keratella cochlearis, Rotifera sp., are 
more important in the growth process for juvenile fish. For 
example, having analysed results in more details of 
experimental data with juvenile fish (carps) feeding, which 
taxons have been eaten up, it can be seen that after the 
experiment, the number of Rotifera group taxons 
Brachionus angularis, Polyarthra vulgaris, Rotifera sp has 
decreased. The number of Cladocera group taxa, as well as 
the number of adult Copepodita and Nauplii, is also slightly 
reduced. In the control samples, the most common taxa 
have been Keratella cochlearis, Polyarthra vulgaris, 
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Synchaeta sp., Pompholux sulcata, Bosmina longirostris, 
Bosmina longispina, Copepodits and Nauplii. In this case, 
the results of the experiment also confirm that juvenile fish 
mainly use smaller zooplankton organisms as feed [45]-
[46]. While for adult fishes food base are more important 
taxa of the Cladocera such as Daphnia cucullata, Bosmina 
longirostris, Diaphanosoma brachyurum etc. taxa and 
Copepoda such as Cyclops, Eudiaptomus graciloides etc. 
group taxa [45], [47]-[51]. 

According to the obtained data of Lake Vēveru in 
percentage terms of the summer, autumn and spring in 
2022, by the number of taxa/occurrence between the 
sampling sites, the Rotifera group was the most widely 
represented, followed by the Copepoda and Copepoda 
groups (Fig. 3-5). In the summer samples of 2021, the 
Rotifera group was from 76.8% (place No. 5) to 43.2% 
(place No. 1), followed by the Copepoda group from 48.6% 
(place No. 3) to 20.8% (place No. 5) and Cladocera group 
from 2.3 % (place No. 5) to 11.3 % (place No. 1). On the 
other hand, the Rotifera group was from 85.2% (place No. 
6) to 81.7% (place No. 4) in the autumn samples of 2021, 
followed by the Copepoda group from 14.6% (place No. 3) 
to 11.3% (place No. 1) and Cladocera group from 6% 
(place No. 1) to 1.8% (place No. 6). It should be noted that 
the Copepoda group had a large number of immature 
specimens - Nauplii and Copepodita, in terms of the 
number of taxa/occurrence, which was also the basis for the 
higher obtained percentage result. In the spring samples of 
2022 in Lake Vēveru, the percentage distribution of the 
number of taxa/occurrence between the sampling sites was 
similar to the distribution of the summer and autumn of 

2021, i.e. the Rotifera group was the most widely 
represented from 94.3% (place No. 5) to 81.6% (place No. 
4), followed by the Copepoda group from 18.2% (place No. 
4) to 5.7% (place No. 5) and the Cladocera group from 0.2 % 
(places No. 3 and No. 4) to 0.1 % (places No. 1 and No. 5). 
The Copepoda group had a large number of immature 
specimens - Nauplii and Copepodita, in terms of the 
number of taxa/occurrence also in spring, which was also 
the basis for the higher obtained percentage result. 

According to the obtained taxon biomass data in the 
summer of 2021, autumn and spring of 2022 (Fig. 3-5), it 
can be seen that the percentage of biomass is made up by 
the taxa of the Copepoda and Cladocera groups, as they are 
significantly larger and heavier compared to the taxa of the 
Rotifera group. In the summer of 2021, the percentage 
distribution of Copepoda by biomass was from 61.4 % 
(place No. 2) to 46.5 % (place No. 1; No. 6), followed by 
the Cladocera group from 50.6 % (place No. 1) to 33 % 
(place No. 4) and Rotifera group from 12.1 % (place No. 5) 
to 2.8 % (place No. 1). In the autumn of 2021, the 
percentage distribution of Copepoda by biomass was from 
67.2 % (place No. 6) to 38.5 % (place No. 5), followed by 
the Cladocera group from 45.3 % (place No. 5) to 18 % 
(place No. 6) and Rotifera group from 16.2% (place No. 5) 
to 9.9% (place No. 4). But in the spring of 2022 the 
percentage distribution of Copepoda by biomass was from 
16% (place No. 1) to 5.9% (place No. 5), followed by the 
Cladocera group from 0.5% (places No. 1 and No. 4) to 0.1% 
(place No 5) and the Rotifera group from 94% (place No. 
5) to 83.6% (place No. 1). 

 
Fig. 3. The percentage of taxa (a) and biomass (b) of the Rotifera, Cladocera & Copepoda groups in summer 2021 (sampling sites No. 1-6). 

 
Fig. 4. The percentage of taxa (a) and biomass (b) of Rotifera, Cladocera & Copepoda groups in autumn 2021 (sampling sites No. 1, 3, 4-6). 
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Fig. 5. The percentage of taxa (a) and biomass (b) of Rotifera, Cladocera & Copepoda groups in spring 2022 (sampling sites No. 1, 3-5). 

Shannon's biodiversity index [52]-[54] according to the 
diversity of zooplankton taxa ranged from 0.84 to 1.52 in 
summer, from 1.07 to 1.52 in autumn, and from 1.55 to 1.96 
in spring. Accordingly, the Shannon Biodiversity Index, 
according to biomass, ranged from 1.52 to 1.88 in summer, 
from 1.46 to 2.21 in autumn, and from 0.56 to 1.23 in spring.  

Analyzed the diversity of zooplankton taxa from the 
obtained data in summer, autumn and spring by sampling 
sites covering the entire lake (Table 1), can be concluded 
that the Rotifera group was the most numerically 
represented, i.e. from 10 to 14 taxa in summer, where at all 
sampling sites have 6 in common, from 12 to 20 taxa in 
autumn and from 10 to 12 taxa in spring. All sampling sites 
have 8 taxa in autumn, and 10 in spring. The second largest 
group in terms of taxon diversity in summer and autumn 
was Cladocera, i.e. 5 to 8 taxa in summer, with only one 
taxon in common, and 3 to 9 taxa in autumn, with 2 taxa in 
common. In spring, the second largest group in terms of 
taxon diversity is Copepoda, i.e. from 1 to 4 taxa, where 1 
taxon is common. On the other hand, in both summer and 
autumn, Copepoda was third with 3 taxa, while in spring 
Cladocera was third with 2 to 3 taxa, with 1 taxon in 
common. It should be added here that a large number of 

juveniles (Nauplii and Copepodites) were found in all 
samples, which are also used as food by both 
planktophagous fish and juvenile fish. In general, a similar 
percentage distribution of zooplankton groups in terms of 
number and biomass can also be observed in other lakes of 
Eastern Latvia [55]-[61]. Accordingly, the obtained data 
confirm that, at the given moment, the fish food base in 
Vēveru lake is favorable for the development of both 
juvenile fish and planktophagous fish. 

CONCLUSIONS 
According to the data obtained from our research, the 

quantitative and qualitative composition of zooplankton in 
the Lake Vēveru is not homogeneous. The distinguishing 
feature of the zooplankton species is seasonality, for 
example, some species are found only during a particular 
season or, in turn, occur throughout the season, but reach 
their peak in a given season. The obtained data confirm that, 
at the given moment, the fish food base in Vēveru lake is 
favorable for the development of both juvenile fish and 
planktophagous fish, because zooplankton taxa were found 
in the lake, which feed on both juvenile and 
planktophagous fish.

TABLE 1 COMPOSITION OF ZOOPLANKTON TAXA IN LAKE VĒVERU 

Species (taxon) Site 
ROTIFERA Date No. 1 No. 2 No. 3  No. 4  No. 5 No. 6 

Dicranophorus sp. Nitzsch, 1827 

02.07.21.             
17.09.21.        + + 
09.05.22.             

Cephalodella gibba (Ehrenberg, 1832) 
02.07.21.             
17.09.21.           + 
09.05.22.             

Cephalodella sp. Bory de St.Vincent, 
1826 

02.07.21.             
17.09.21.      +  
09.05.22.             

Trichocerca capucina (Wierzejski & 
Zacharias, 1893) 

02.07.21.       + + + 
17.09.21. +   + + + + 
09.05.22. +           

Trichocerca cylindrica (Imhof, 1891) 
02.07.21. + + +   +   
17.09.21.     + + + + 
09.05.22.             

Trichocerca longiseta (Schrank, 1802) 
02.07.21.             
17.09.21.             
09.05.22.             

Trichocerca similis (Wierzejski, 1893) 02.07.21. + + + + + + 
17.09.21. +  + + + + 
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Species (taxon) Site 
09.05.22.             

Trichocerca sp. Lamarck, 1801 
02.07.21.             
17.09.21.           + 
09.05.22.             

Gastropus stylifer (Imhof, 1891) 
02.07.21. +   + + + + 
17.09.21.     + + + + 
09.05.22.             

Ascomorpha ecaudis Perty, 1850 
02.07.21.             
17.09.21.             
09.05.22. +   + + +   

Polyarthra sp. Ehrenberg, 1834 
02.07.21. + + + + + + 
17.09.21. +   + + + + 
09.05.22. +   + + +   

Ploesoma hudsoni (Imhof, 1891) 
02.07.21.             
17.09.21. +   + +     
09.05.22.             

Synchaeta sp. Ehrenberg, 1832 
02.07.21. + + + + + + 
17.09.21. +  + + + + 
09.05.22. +  + + +  

Asplanchna priodonta Gosse, 1850 
02.07.21. +  + +  + 
17.09.21. +  + +   
09.05.22. +  + + +  

Lecane luna (Müller, 1776) 
02.07.21.       
17.09.21.     + + 
09.05.22.       

Lecane lunaris (Ehrenberg, 1832) 
02.07.21.       
17.09.21.   +  + + 
09.05.22.       

Lecane flexilis (Gosse, 1886) 
02.07.21.       
17.09.21.   +    
09.05.22.       

Lecane sp. Nitzsch, 1827 
02.07.21.       
17.09.21.     +  
09.05.22.       

Lepadella ovalis (O.F. Müller, 1786) 
02.07.21.  +   +  
17.09.21. +    + + 
09.05.22. +    +  

Lepadella patella (Müller, 1773) 
02.07.21. +      
17.09.21.       
09.05.22.       

Squatinella sp. Bory de St. Vincent, 
1826 

02.07.21.             
17.09.21.       + +   
09.05.22.             

Euchlanis dilatata Ehrenberg, 1832 
02.07.21.             
17.09.21.         + + 
09.05.22.             

Brachionus angularis Gosse, 1851 
02.07.21.         +   
17.09.21.             
09.05.22. +   + + +   

Brachionus calyciflorus Pallas, 1766 
02.07.21.             
17.09.21.             
09.05.22. +   + + +   

Keratella cochlearis Gosse, 1851 
02.07.21. + + + + + + 
17.09.21. +   + + + + 
09.05.22. +   + + +   

Keratella quadrata Müller, 1786 
02.07.21. + + + + + + 
17.09.21. +   + + + + 
09.05.22. +   + + +   

Kellicottia longispina Kellicott, 1879 
02.07.21. +   + +   + 
17.09.21.             
09.05.22. +   + + +   

Notholca acuminata (Ehrenberg, 1832) 
02.07.21.             
17.09.21.             
09.05.22.         +   

Conochilus sp. Ehrenberg, 1834 
02.07.21. + + + + + + 
17.09.21.     + + 
09.05.22.       

Collotheca sp. Harring, 1913 
02.07.21.  +  +   
17.09.21.       
09.05.22.       
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Species (taxon) Site 

Pompholyx sulcata Hudson, 1885 
02.07.21. +      
17.09.21.       
09.05.22.     +  

Filinia longiseta (Ehrenberg, 1834) 
02.07.21.       
17.09.21. +  + + + + 
09.05.22. +  + + +  

Testudinella patina (Hermann, 1783) 
02.07.21. +    +  
17.09.21.     + + 
09.05.22.       

Bdelloid sp. Hudson, 1884 
02.07.21. + +     
17.09.21. +      
09.05.22.       

Rotifera sp. Scopoli, 1777 
02.07.21.    +   
17.09.21.    +  + 
09.05.22.       

CLADOCERA Date Site No. 1 Site No. 2 Site No. 3 Site No. 4 Site No. 5 Site No. 6 

Diaphanosoma brachyurum (Liévin, 
1848) 

02.07.21. + +  + + + 
17.09.21. +  + + +  
09.05.22.       

Sida crystallina (O. F. Müller, 1776) 
02.07.21.       
17.09.21.     +  
09.05.22.       

Daphnia (Daphnia) cucullata Sars, 
1862 

02.07.21.   + +   
17.09.21.    +   
09.05.22.       

Ceriodaphnia sp. Dana, 1853 
02.07.21.  + + + + + 
17.09.21. +  + + + + 
09.05.22. +  + +   

Scapholeberis mucronata (O. F. 
Müller, 1776) 

02.07.21.  + +  +  
17.09.21.       
09.05.22.       

Graptoleberis testudinaria (Fischer, 
1851) 

02.07.21.   + +  + 
17.09.21.       
09.05.22.       

Acroperus harpae (Baird, 1835) 
02.07.21. + +   +  
17.09.21.   +  + + 
09.05.22.       

Alonella nana (Baird, 1843) 
02.07.21.  +     
17.09.21.   + +  + 
09.05.22.       

Alona sp. Baird, 1843 
02.07.21.       
17.09.21.   +  +  
09.05.22.       

Chydorus ovalis (Kurz, 1875) 
02.07.21. + + +   + 
17.09.21.     +  
09.05.22.   +  +  

Bosmina (Bosmina) longirostris (O. F. 
Müller, 1776) 

02.07.21. + + + +  + 
17.09.21. +  + + + + 
09.05.22. +  + + +  

Eurycercus (Eurycercus) lamellatus (O. 
F. Müller, 1776) 

02.07.21.       
17.09.21.   +   + 
09.05.22.       

Pleuroxus (Peracantha) truncatus (O. 
F. Müller, 1785) 

02.07.21.       
17.09.21.     + + 
09.05.22.       

Polyphemus pediculus (Linnaeus, 1758) 
02.07.21.  +  + +  
17.09.21.     +  
09.05.22.       

COPEPODA Date Site No. 1 Site No. 2 Site No. 3 Site No. 4 Site No. 5 Site No. 6 

Acanthocyclops sp. Kiefer, 1927 
02.07.21. + + + +  + 
17.09.21. +     + 
09.05.22. +  + + +  

Cyclops sp. Müller, 1785 
02.07.21.       
17.09.21.       
09.05.22.       

Mesocyclops sp. Kiefer, 1927 
02.07.21.       
17.09.21.       
09.05.22. +  + +   

Thermocyclops oithonoides (G.O.Sars, 
1863) 

02.07.21.  + + +  + 
17.09.21.       
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Species (taxon) Site 
09.05.22.       

Eudiaptomus graciloides (G.O. Sars, 
1863) 

02.07.21. + + + + + + 
17.09.21. +  + +  + 
09.05.22.   + +   

Copepodite 
02.07.21. + + + + + + 
17.09.21. +  + + + + 
09.05.22. +  + + +  

Nauplii 
02.07.21. + + + + + + 
17.09.21. +  + + + + 
09.05.22. +      

 

REFERENCES 
[1] R. Liužinas, K. Jankevičius and M. Šalkauskas, “Improvement of 

lake sapropel quality: a new method,” Geografijos metraštis, vol. 
38, no. 2, 2005. 

[2] H. D. Holland and K. K. Turekian, Treatise on Geochemistry, 2nd 
ed., Oxford: Elsevier, 2014. 

[3] M. Søndergaard, J. P. Jensen and E. Jeppesen, “Role of sediment 
and internal loading of phosphorus in shallow lakes,” 
Hydrobiologia, vol. 506, pp. 135–145, November 2003. 

[4] M. Scheffer, Ecology of Shallow Lakes, 1st ed., Dordrecht, The 
Netherlands: Springer Dordrecht, 2004. 

[5] M.Eiseltová, Restoration of lakes, streams, floodplains, and bogs 
in Europe: principles and case studies, 1st ed., NY: Springer, 2010. 

[6] G. Phillips, H. Bennion, M.R. Perrow, C.D. Sayer, B.M. Spears and 
N. Willby, “A review of lake restoration practices and their 
performance in the Broads National Park 1980-2013,” Broads 
Authority, UK, 2015. [Online] Available: https://www.broads-
authority.gov.uk/__data/assets/pdf_file/0025/205855/Broads-
Lake-Review.pdf [Accessed: March 1, 2023] 

[7] V.P. Romanov, Z.K. Kartashevich and V.M. Samoilenko, 
“Recultivation of shallow lakes by the method of sapropel 
extraction.” presented at the Environment. Technology. Resorces., 
Rezekne, Latvia, Jun 25-27, 1999, pp. 159-166. 

[8] R. Deksne and A. Škute, “The influence of ecohydrological factors 
on the cenosis of the Daugava River zooplankton,” Acta Zoologica 
Lituanica, vol. 21, no. 2, pp.133 – 144, 2011. 

[9] P. Cimdiņš, Limnoekoloģija, [Limnoecology] Rīga: Mācību 
apgāds, 2001. 

[10] P.D. Hebert, “Competition in zooplankton communities,” Annales 
Zoologici Fennici, vol. 19, no. 4, pp. 349-356, 1982. 

[11] K.H. Chang and T. Hanazato, “Diel vertical migrations of 
invertebrate predators (Leptodora kindtii, Thermocyclops 
taihokuensis, and Mesocyclops sp.) in a shallow, eutrophic lake,” 
Hydrobiologia, vol. 528, pp. 249–259, October 2004. 

[12] B. Pinel-Alloul, “Spatial heterogeneity as a multiscale 
characteristic of zooplankton community,” Hydrobiologia, vol. 
300, pp. 17-42, March 1995. 

[13] L. De Meester, “Local genetic differentiation and adaptation in 
freshwater zooplankton populations: patterns and processes,” 
Écoscience, vol. 3, no. 4, pp. 385-399, 1996. 

[14] J.L. Elliott, “Seasonal changes in the abundance and distribution of 
planktonic rotifers in Grasmere (English Lake District),” 
Freshwater biology, vol. 7, no. 2, pp. 147- 166, April 1977. 

[15] R. Escribano and P. Hidalgo, “Spatial distribution Spatial 
distribution of copepods in the north of the Humboldt Current 
region off Chile during coastal upwelling,” Journal of the Marine 
Biological Association of the UK, vol. 80, no. 2, pp. 283- 290, 
2000. 

[16] M.J. Fernandez-Rosado and J. Lucena, “Space-time heterogeneities 
of the zooplankton distribution in LaConcepción reservoir (Istán, 
Málaga; Spain),” Hydrobiologia, vol. 455, pp. 157– 170, July 2001. 

[17] K.M. Field and E.E. Prepas, “Increased abundance and depth 
distribution of pelagic crustacean zooplankton during hypolimnetic 
oxygenation in a deep, eutrophic Albert lake,” Canadian Journal of 
Fisheries and Aquatic, vol. 54, no. 9, pp. 2146- 2156, September 
1997. 

[18] J. Figuerola and A.J. Green, “Dispersal of aquatic organisms by 
waterbirds: a review of past research and priorities for future 
studies,” Freshwater Biology, vol. 47, no. 3, pp. 483-494, February 
2002. 

[19] G. Fussmann, “The importance of crustacean zooplankton in 
structuring rotifer and phytoplankton communities: an enclosure 
study,” Journal of Plankton Research, vol. 18, no. 10, pp.1897– 
1915, October 1996. 

[20] R.P. Harris, P.H. Wiebe, J. Lenz, H.R. Skjoldal and M. Huntley, 
ICES Zooplankton Methodology Manual, 1st ed., Academic Press, 
2005. 

[21] M. Schallenberg, M.D. de Winton, P. Verburg, D.J. Kelly, K.D. 
Hamill and D.P. Hamilton, “Ecosystem services of lakes,” in 
Ecosystem services in New Zealand - Conditions and trends, Ed. 
J.R. Dymond, Lincoln, New Zealand: Manaaki Whenua Press, 
pp.203-225, 2013. 

[22] S. Lomartire, J.C. Marques and A.M.M. Gonçalves, “The key role 
of zooplankton in ecosystem services: A perspective of interaction 
between zooplankton and fish recruitment,” Ecological Indicators, 
vol. 129, October 2021. 

[23] K. Stankeviča, Z. Vincēviča-Gaile, M. Nartišs, D. Varakājs, M. 
Kļaviņš and L. Kalniņa, “Sapropeļa resursu sistematizācija un 
izmantošanas potenciāla reģionālais sadalījums Latvijā, 
[Systematization of sappropel resources and regional distribution of 
usage potential in Latvia] in Kūdra un sapropelis – ražošanas, 
zinātnes un vides sinerģija resursu efektīvas izmantošanas 
kontekstā, Ed. M. Kļaviņš, Rīga, Latvia: University of Latvia, pp. 
169-175, 2017. 

[24] Community "Latvijas Ezeri", Vēveru ezers. Available: 
www.ezeri.lv [Accessed: March 1, 2023]. 

[25] Standard Methods Committee of the American Public Health 
Association, American Water Works Association, and Water 
Environment Federation, “10200 Plankton,” in Standard Methods 
For the Examination of Water and Wastewater, 21st ed., A.D. 
Eaton, M. A. H. Franson, L.S. Clesceri, E.W. Rice, A.E. Greenberg, 
Eds. Washington DC: APHA Press, 2005. 

[26] J.A.H. Benzie, “Cladocerans: The Genus Daphnia (Including 
Daphniopsis),” in Guide to the Identification of the 
Microinvertebrates of the Continental Waters of the World, vol. 21. 
H.J.F. Dumont, Ed., Leiden: Backhuys Publishers, 2005.  

[27] B.H. Dussart and D. Defaye, “Introduction to the Copepoda,” in 
Guides to the identification of the microinvertebrates of the 
continental waters of the world, 2nd ed., vol. 16. H.J.F. Dumont, 
Ed., Leiden: Backhuys Publishers, 2001.  

[28] U. Einsle, “Copepoda: Cyclopoida. Genera Cyclops, Megacyclops, 
Acanthocyclops,” in Guides to the identification of the 
microinvertebrates of the continental waters of the world, vol. 10. 
H.J.F. Dumont, Ed. Amsterdam, The Netherlands: SPB Academic 
Publishing: Amsterdam, pp. 1–82, 1996. 

[29] D. Flössner, Die Haplopoda und Cladocera (ohne Bosminidae) 
Mitteleuropas. [The Haplopoda and Cladocera (excluding 
Bosminidae) of Central Europe] Leiden: Backhuys Publishers. 
2000. 

[30] I. Hudec, Fauna Slovenska. Anomopoda, Ctenopoda, Haplopoda, 
Onychopoda (Crustacea, Brachiopoda). Bratislava: VEDA, 2010.  

[31] L.A. Kutikova, Коловратки фауны СССР [Fauna of Rotifera 
USSR]. Leningrad: Nauka, 1970.  

https://www.broads-authority.gov.uk/__data/assets/pdf_file/0025/205855/Broads-Lake-Review.pdf
https://www.broads-authority.gov.uk/__data/assets/pdf_file/0025/205855/Broads-Lake-Review.pdf
https://www.broads-authority.gov.uk/__data/assets/pdf_file/0025/205855/Broads-Lake-Review.pdf
http://www.ezeri.lv/


Rasma Tretjakova, et al. Characterization of the Zooplankton Community of a Shallow Lake with 
Organic-Rich Sediment 

227 

[32] L.A. Kutikova and Ya.I. Starobogatov, Определитель 
пресноводных беспозвоночных Европейской части СССР [The 
key to freshwater European part of the USSR (plankton and 
benthos)]. Leningrad: Hydrometoizdat, 1977. 

[33] E.F. Manuilova, Ветвистоусые рачки фауны СССР [Fauna of 
Cladocera of the USSR]. Moscow- Leningrad: Nauka, 1964.  

[34] T. Nogrady and H. Segers H, “Rotifera 6: Asplanchnidae, 
Gastropodidae, Lindiidae, Microcodidae, Synchaetidae, 
Trochospohaeridae and Filinia.,” in Guides to the Identification of 
the Microinvertebrates of the Continental Waters of the World 18. 
H.J. Dumont, Ed. Leiden: Backhuys Publishers, 2002.  

[35] J. Paidere and R. Škute, Virpotāji (Rotifera) un to fauna Latvijā 
[Rotifera and their fauna in Latvia], Daugavpils: Daugavpils 
University, 2011.  

[36] R.M. Pontin,  A Key to the Freshwater Planktonic and Semi-
planktonic Rotifera of the British Isles. Freshwater Biological 
Association, United Kingdom: Association Scientific Publication, 
1978. 

[37] I. Bielańska-Grajner, J. Ejsmont- Karabin, S. Radwan, Rotifers 
(Rotifera): Freshwater Fauna of Poland. Łódź: Jagiellonian 
University Press, 2015. 

[38] A.Ruttner-Kolisko, Plankton Rotifers: Biology and Taxonomy. 
Stuttgart: Schweizerbart, 1974.  

[39] D.J. Scourfield and J.P.  Harding, A Key to the British Species of 
Freshwater Cladocera, with Notes on their Ecology. Publication, 
3rd ed., vol. 5 United Kingdom: Freshwater Biological Association 
Scientific, 1994. 

[40] H. Segers, “Rotifera 2. The Lecanidae (Monogononta),” in Guides 
to the Identification of the Microinvertebrates of the Continental 
Waters of the World 6, H.J. Dumont and T. Nogrady, Eds. The 
Netherlands: SPB Academic Publishing, 1995. 

[41] H. Segers, Annotated checklist of the rotifers (Phylum Rotifera) 
with notes on nomenclature, taxonomy and distribution. Zootaxa, 
vol. 1564, no. 1, pp. 1-104. Auckland, New Zealand: Magnolia 
Press, Aug 2007. 

[42] N. Sloka, Latvijas PSR Dzīvnieku noteicējs. Latvijas zarūsaiņu 
(Cladocera) fauna un noteicējs [A Key to Animals of the Latvian 
SSR. Fauna of the Cladocera and a key of Latvia]. P. Stučkas, Ed. 
Rīga: Latvijas valsts universitāte, 1981. 

[43] N.N. Smirnov, Cladocera: the Chydorinae and Sayciinae. 
Amsterdam: Backhuys Publ., 1996.  

[44] H.H. Bottrell, A. Duncan, Z.M. Gliwicz, E. Grygierek, A. Herzig, 
A. Hillbricht-Ilkowska, H. Kurasawa, P. Larsson and T. 
Weglenska, “A review of some problems in zooplankton 
production studies,” Norwegian Journal of Zoology, vol. 24, pp. 
419- 456, 1976. 

[45] M. Anton-Pardo and Z. Adamek, “The role of zooplankton as food 
in carp pond farming: a review,” J. Appl. Ichthyol., vol. 31, no. 2, 
pp. 7–14, July 2015. 

[46] A. Brakovska, J., Paidere and A., Škute, “Zooplankton as live feed 
in experimental studies of juvenile fish,” presented at 10th 
International Conference on biodiversity research, Daugavpils, 
Latvia, April 24-26, 2019. 

[47] Z. Adamek, I. Sukop, P.M. Rendon, J. Kouril, “Food competition 
between 2 + tench (Tinca tinca L.), common carp (Cyprinus carpio 

L.) and bigmouth buffalo (Ictiobus cyprinellus Val.),” J. Appl. 
Ichthyol., vol. 19, pp.165–169, June 2003. 

[48] Z. Dulic, M. Stankovic, B. Raskovic, M. Spasic, M. Ciric, M. 
Grubisic, Z. Markovic, “Role and significance of zooplankton in 
semi-intensive carp production,” presented at V International 
conference “aquaculture & fishery”. Belgrade, Serbia: University 
of Belgrade, pp. 66–71, June 1-3, 2011. 

[49] J. Kloskowski, “Differential effects of age-structured common carp 
(Cyprinus carpio) stocks on pond invertebrate communities: 
implications for recreational and wildlife use of farm ponds,” 
Aquacult. Int., vol. 19, pp. 1151–1164, April 2011. 

[50] P. Michel and T. Oberdorff, “Feeding habits of fourteen European 
freshwater fish species,” Cybium: International Journal of 
Ichthyology, vol. 19, pp. 5–46, 1995. 

[51] A.D. Nunn, L.H. Tewson and I.G. Cowx, “The foraging ecology of 
larval and juvenile fishes,” Rev. Fish Biol. Fish., vol. 22, no. 2, pp. 
377–408, 2012. 

[52] J.Ch. Krebs, Ecological Methodology, 2nd ed., Menlo Park, 
California: Addison Wesley Longman, 1999. 

[53] N.V. Lebedeva, N.N. Drozdov and D.A. Krivolutskij, 
Биологическое разнобразие [Biodiversity]. Moscow: Gumanit, 
2004. 

[54] D.R. Margalef, “Information theory in ecology,” International 
Journal of General Systems, vol. 3, pp. 36–71, 1958. 

[55] A. Brakovska, “Daphnia cucullata Sars, 1862 (CRUSTACEA: 
CLADOCERA) distribution and location in composition of 
zooplankton cenosis in Lake Dridzis,” Acta Biologica Universitatis 
Daugavpiliensis, vol. 14, no. 1, pp. 1–19, 2014. 

[56] A. Brakovska and J. Paidere, Composition dynamics of 
zooplankton species in the Lake Svente (Latvia) from 2006 to 2011, 
in the Proceedings of conference International School-Conference 
“Actual problems of the study of Crustacea in Continental Waters”, 
Borok, Russia, November 5-9, 2012, pp. 140-144. 

[57] A. Brakovska, J. Paidere and A. Škute, “Diversity survery of 
samples of Rotifera group in Lakes Svente and Brigene,” Acta 
Biologica Universitatis Daugavpiliensis, vol. 12, no. 2, pp. 113 – 
129, 2012. 

[58] A. Brakovska, J. Paidere, R. Škute, N. Škute and A. Škute, 
“Occurrence of Cladocera and genetic diversity of Daphnia 
cucullata in pelagic zone of the Latvian salmonid lakes,” Estonian 
Journal of Ecology, vol. 62, no. 4, pp. 1- 21, January 2013. 

[59] A. Brakovska, R. Škute and A. Škute, “Heterogeneity of 
distribution and community composition of zooplankton in upper 
layers of Lake Svente,” Zoology and Ecology, vol. 22, no. 3-4, pp. 
172-180, 2012. 

[60] P. Jurevičs, A. Škute, A. Brakovska and M. Stepanova, “Spatio-
temporal distribution of fish in the northern part of Lake Svente,” 
Acta  Biologica Universitatis Daugavpiliensis: Supplement 3, pp. 
50-61, 2012. 

[61] J. Paidere, A. Brakovska, E. Iliško, O. Griņko, I. Brūvere, I., 
Dimante-Deimantoviča, “Applicability of zooplankton community 
study for ecological quality assessment of salmonid water lakes in 
Latvia during summer, 2010”, Acta  Biologica Universitatis 
Daugavpiliensis: Supplement 3, pp. 65-81, 2012. 

 

 


	I. Introduction
	II. Materials and methods
	III. Results and discussion
	Conclusions

