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Abstract—In August 2016, the pelagic zooplankton (Cladocera, Copepoda, and Rotifera) and meroplankton
(veligers of mollusks of g. Dreissena) were studied in four reservoirs of the Kama River (Kama, Votkinsk, and
Nizhnekamsk reservoirs, and the Kama Reach of the Kuibyshev Reservoir). A total of 108 species were found;
14 species were new for the Kama River, including five crustaceans introduced from the Caspian Sea. Three
of them (Heterocope caspia, Eurytemora caspica, and Cercopagis pengoi) spread northwards to the Kama Res-
ervoir; two species (Cornigerius maeoticus and Calanipeda aquaedulcis) reached the upstream part of the
Kuibyshev Reservoir’s Kama Reach. It is revealed that five southern species (Heterocope caspia, Diaphano-
soma orghidani, Pompholyx sulcata, Conochiloides coenobasis and Asplanchna henrietta) first recorded in the
Kama River in 2016, locally form high abundance. The summer zooplankton biomass averages 1.8 g/m3 in
the Kama Reservoir, 1.3 g/m3 in the Niznekamsk Reservoir, 1.0 g/m3 in the Votkinsk Reservoir, and 0.5 g/m3

in the Kuibyshev Reservoir; its values are similar to those recorded in the 2000s. The changes in species com-
position, biological invasions, patterns of spatial distribution, and long-term changes in the zooplankton bio-
mass are discussed.
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INTRODUCTION

The Kama River is the left-bank, largest, and most
water-rich tributary of the Volga River. Before dam-
ming, the length of the river was >2000 km; the aver-
age long-term water discharge in the lower reaches is
>4000 m3/s (Volga …, 1978). The cascade of reservoirs
of the Kama River was created in the period 1954–
1979 (Edelshtein, 1998). The great influence of the
Kama zooplankton on the composition and structure
of the Volga River communities downstream its con-
fluence with the Kama was noted as early as in the
1970s (Volga …, 1978).

To date, the zooplankton of the upstream Kama
and Votkinsk reservoirs (Aleksevnina and Presnova,
2017; Kortunova, 1983; Kortunova and Galanova,
1988; Kuznetsova, 2015; Poskryakova, 1977; Presnova
and Khulapova, 2015; and Seletkova, 2015) is best
studied; the communities of the Nizhnekamsk Reser-
voir and of the Kuibyshev Reservoir’s Kama Reach
(Kuibyshevskoye …, 1983, 2008; Poskryakova, 1977)
are studied much more poorly. In August 1975, as part
of the IBIW RAS expedition, the reservoirs of the
Kama River from its confluence with the Volga River
to the mouth of the Vishera River was studied; the

zooplankton of all four reservoirs is described by
Poskryakova (1977).

Despite the large number of publications on zoo-
plankton of the two upper Kama reservoirs, there is
still no analysis of the long-term dynamics of its com-
position and structure. In most published papers, only
the state of the community at the time of the study was
ascertained. At the same time, in the Volga reservoirs
and other waterbodies, a significant change in charac-
teristics such as biological invasions, change of domi-
nants, an increase in the proportion of cladocerans
and copepods, and community productivity resulting
from the transformation of ecosystems due to climate
warming (Lazareva et al., 2018a, 2018b; Fefilova et al.,
2014; Adrian et al., 2006; Lazareva and Sokolova,
2015) took place. The fast northward advance of
Ponto-Caspian crustaceans, some of which became
very abundant in the Kuibyshev Reservoir and the
Kama waterbodies, along the Volga River was revealed
(Lazareva et al., 2018a, 2018b; Timokhina, 2000; Laz-
areva, 2019).

The goal of this paper is to analyze the dynamics of
composition and structure of pelagic zooplankton of
the Kama River reservoirs for more than 40 years;
original and published data are used for the analysis.
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Study region. The dammed part of   the Kama River
is located downstream the mouth of the Vishera River
and includes three reservoirs (Kama, Votkinsk, and
Nizhnekamsk); a scheme of their locations is given by
Belyaeva et al. (2018). The vast mouth region of the
Kama, after impounding of the Kuibyshev Reservoir
with the Volga waters, formed two of its eight reaches
(Kamsky and Volgo-Kamsky) (Dzyuban, 1960). The
trophic status of all Kama reservoirs in the summer
low water of 2016 as assessed by the chlorophyll a con-
tent in plankton was classified as eutrophic. By the
sum of chlorophyll and pheopigment contents in bot-
tom sediments, the Kama Reservoir was classified as
eutrophic; the Votkinsk and Nizhnekamsk reservoirs
were classified as mesotrophic (Belyaeva et al., 2018).

The Kama (Perm, Verkhnekamsk) reservoir is an
upstream manmade lake in the Kama River system
impounded in 1954. Its area is 1915 km2, average depth
is 6.4 m (maximum 30 m), and the conditional water
turnover coefficient value is 4.4 year-1 (Edelshtein,
1998). Downstream the river, between the cities of
Perm and Tchaikovsky, there is the Votkinsk Reser-
voir, impounded in 1966. Its area is 1120 km2, average
depth 8.4 m (maximum 28 m), and the conditional
water turnover coefficient value is 5.7 year–1 (Edelshtein,
1998). In 1979, between the cities of Tchaikovsky and
Naberezhnye Chelny, the Nizhnekamsk Reservoir was
created; it has not yet been filled to the planned level
and transits the Kama River water discharge into the
Kuibyshev Reservoir. The reservoir area is 1000 km2,
the average depth is 8.0 m (maximum 14 m), and the
conditional water turnover coefficient value is
6.6 year–1 (Edelstein, 1998). The Kuibyshev Reservoir
is one of the largest valley reservoirs in the Middle
Volga basin, impounded in 1957. Its surface area is
5900 km2, average depth is 8.9 m (maximum >40 m),
and the conditional water turnover coefficient value is
4.2 year-1 (Edelshtein, 1998).

The combined expedition run by the Papanin
Institute for Biology of Inland Waters, Russian Acad-
emy of Sciences (IBIW RAS) in August 2016 actually
repeated the route of the previous one (1975). In the
second half of the month along the f looded riverbed of
the Kama River, the Volga–Kama and Kama reaches
of the Kuibyshev Reservoir, as well as the Nizh-
nekamsk, Votkinsk, and Kama reservoirs, were stud-
ied. Samples were collected at 6–8 sampling stations
in the pelagic zone of each reservoir in the region of
greatest depths. The southernmost sampling point was
located at the confluence of the Kama River with the
Volga River against the Kamskoye Ust’ye Village
(55°14.776′ N, 49°16.355′ E) in the Volga–Kama
Reach of the Kuibyshev Reservoir; the northernmost
point was in the upper part of the Kama Reservoir near
the town of Usolye (59°26.242′ N, 56°41.322′ E).
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Crustaceans and rotifers were studied in total zoo-
plankton samples, which were collected using a Juday
net with an inlet diameter of 12 cm and a sieve with
105 μm mesh diagonal. The samples were preserved
with 4% formalin and examined in the laboratory
under a StereoDiscovery-12 stereo microscope (Carl
Zeiss, Jena). The abundance and biomass of each
detected species were determined in the samples, and
the total values   of these indices were calculated for
four large taxonomic groups (Cladocera, Cyclopoida,
Calanoida, and Rotifera) and the entire community.
The species with an abundance of ≥10% of the total
number of crustaceans or rotifers were considered
dominants.

The concentration of dissolved oxygen, tempera-
ture, and water electric conductivity were measured
using a YSI ProODO (YSI Inc., United States) hand-
held probe with anoptical gauge.

RESULTS

Hydrophysical conditions. The depth at the sam-
pling points on the Kama River bed varied from 8 to
23 m; its average values in all reservoirs were similar
(11–16 m). The white-disc water transparency was
90–170 cm. The color was low, 25°–45° Cr–Co; the
highest values are noted in the Votkinsk Reservoir.
The water pH level in all reservoirs varied within 7.8–
8.6 limits.

The water electrical conductivity in the Kama
River in August, reflecting the level of its mineraliza-
tion, increased stepwise upstream from the Volga–Kama
Reach of the Kuybyshev Reservoir (275–360 μS/cm)1 to
the upstream part of the Kama Reservoir (730–
860 μS/cm). In some of sections of the latter (near the
cities of Berezniki and Usolye, downstream from the
confluence of the In’va and Kos’va rivers) in the near-
bottom layer, it reached 3480–4870 μS/cm. This
relates to the discharge into the Kama River channel of
natural brines widespread along the left bank of the
Kama River near the city of Solikamsk, as well as to
water pollution from wastes of industrial enterprises
producing potassium salts (Pecherkin et al., 1980). The
minimal water-conductivity values   (175–250 μS/cm)
were recorded in the Nizhnekamsk Reservoir
upstream the Belaya River mouth and in the Votkinsk
Reservoir from the dam of the Votkinsk hydroelectric
power station to the Tulva River mouth.

During the study period in August 2016, the water
temperature was very high (>24°С), which is 6–6.4°С
higher than normal. The norm for August is 18°С in
the Kama and Votkinsk reservoirs and 19°С in the
Nizhnekamsk and Kama part of the Kuibyshev Reser-
voirs (Long-term …, 1988). The highest temperature
(to 25.5°C) of the surface layer was observed in the
Kuibyshev Reservoir. Because of this phenomenon, a

1 All electrical conductivity values are given at temperature 18°C.
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rise in water temperature near large cities (+1°С near
Tchaikovsky and downstream of Perm) and the zone
of discharge of heated water (+0.3°С at Perm electric
power station) was weakly expressed. At the bottom of
waterbodies in the largest part of the f looded Kama
River channel, the temperature was 0.1–1.1°С lower
than at the surface. The maximum difference between
the surface and bottom water temperatures (3–7°С)
was recorded in the conditions of direct stratification
in deepwater (13–24 m) areas near the dam of the
hydroelectric power station in the Kama and Votkinsk
reservoirs. The minimum water temperature at the
bottom was 18–24°С.

In the trophogenic layer (0–3 m) of all the exam-
ined waterbodies during the day, a supersaturation (up
to 165%) of water with dissolved oxygen (O2) was
observed as determined by the massive development of
algae. In the mouth area of   the Kama River (Kuiby-
shev Reservoir) and upstream in the Nizhnekamsk
Reservoir, the O2 content in the entire water column
exceeded 8 mg/L (>80% saturation). Significant O2
deficiency was observed along the Kama River chan-
nel in the Votkinsk and Kama reservoirs at a depth of
>8 m. Oxygen content of <1.5 mg/L (<20% satura-
tion) in a layer 1–6 m above the bottom was observed
in the downstream part of the Votkinsk Reservoir from
the dam to the Tulva River mouth. The same was also
recorded almost along the entire Kama River channel
within the Kama Reservoir, in the near-dam part of
which between the cities of Perm and Dobryanka, the
anoxic layer (O2 < 1 mg/L) reached 5–14 m above the
bottom.

Composition and structure of zooplankton. In the
zooplankton of the Kama River reservoir, 180 species
are known with the base built by rotifers and (48%)
and cladocerans (33%) (Table 1). In the summer of
2016, 108 species were found in the pelagial (Cladoc-
era 33, Copepoda 22, and Rotifera 53), 92 of which
were recorded in the Kuibyshev Reservoir, 61 in the
Nizhnekamsk, 75 in the Votkinsk, and 72 in the Kama
reservoirs. Most often (>80% of the samples), 7 spe-
cies were found in the Kuibyshev Reservoir, 13 in the
Nizhnekamsk, 21 in the Votkinsk, and 20 in the Kama
reservoirs (Table 1). The following species were com-
mon in all the Kama reservoirs: cladocerans Limno-
sida frontosa, Diaphanosoma orghidani, Daphnia gale-
ata, and Bosmina longirostris; copepods Mesocyclops
leuckarti, Thermocyclops oithonoides, T. crassus, and
Heterocope caspia; rotifers Polyarthra luminosa,
P. major, and two subspecies of Euchlanis dilatata. In
addition, in the Kama and Votkinsk reservoirs located
to north, crustaceans Daphnia cristata, Bosmina cras-
sicornis, B. coregoni, Сyclops vicinus, and Eurytemora
caspica and rotifers Trichocerca similis, Polyarthra lon-
giremis, Asplanchna priodonta, A. herriсki, Brachionus
angularis, Keratella cochlearis, K. quadrata, Kellicottia
longispina, Conochilus unicornis, and Pompholyx sul-
cata often occurred.
A comparative analysis of new data and lists of zoo-
plankton published based on the materials of the
1970s–2000s (Kortunova and Galanova, 1988; Selet-
kova, 2015; Timokhina, 2000) revealed that the com-
position of the species has changed significantly. In
each waterbody, from 20 to >30 species (mainly roti-
fers) were identified that were not previously recorded
(Table 1). Most of them (40–65%) are common for
modern zooplankton of the Volga reservoirs (Laza-
reva, 2007; Lazareva et al., 2018a; Ecological …, 2001),
as well as other reservoirs in the forest belt of European
Russia (Borutsky et al., 1991; Pidgayko, 1984). The
remaining species new to the Kama River could be
divided into three groups: southern freshwater forms,
which expand their range northward due to climate
warming; Ponto-Caspian invasive crustaceans that
established in the Kama River advancing via the Volga
River from the Caspian Sea; and invasive species that
entered the Volga basin from other continents.

The first group includes crustaceans Diaphano-
soma orghidani and Acanthocyclops americanus and
rotifers Asplanchna henrietta, Brachionus diversicornis,
B. budapestinensis, Keratella tropica, Pompholyx sul-
cata, and Conochiloides coenobasis. These species
reached the Upper Volga (Lazareva, 2007; Ecological …,
2001) as early as in the last century and are now found
in the Kama reservoirs (Table 2). The first finding in
the Kama River opposite the Izh River mouth (Nizh-
nekamsk reservoir, 56° N) of Diaphanosoma mongolia-
num (>300 ind./m3) together with the more numerous
D. orghidani (2000 ind./m3) may be attributed to the
same group. Diaphanosoma mongolianum is distrib-
uted in the Palearctic up to 57° N, but is more com-
mon in its southern part (Korovchinsky, 1987). It
should be noted that a number of southern species in
the Kama reservoirs form numerous populations
(crustaceans 5–20 and rotifers 10–125 thousand
ind./m3) and are locally included in the dominant
groups of zooplankton (Table 2).

The second group includes Caspian copepods Het-
erocope caspia, Eurytemora capsica, and Mediterra-
nean Calanipeda aquaedulcis, along with predatory
Caspian cladocerans Cornigerius maeoticus and Cerco-
pagis pengoi. Calanipeda aquaedulcis and Cornigerius
maeoticus were found only in the Kama part of the
Kuibyshev Reservoir (to 55° N); Cercopagis pengoi was
also noted in the upstream part of the Votkinsk Reser-
voir and the near-dam area of the Kama Reservoir (to
58° N); Heterocope caspia and Eurytemora caspica
established over all Kama reservoirs to 59° N (Table 2).
Among these species, copepod Heterocope caspia is
numerous, dominating in the Kuibyshev Reservoir
and locally in the Votkinsk Reservoir (Lazareva et al.,
2018b; Lazareva, 2019). Other species are relatively
innumerous (<5000 ind./m3).

The third group includes one species: American
rotifer Kellicottia bostoniensis, introduced in the Volga
basin from Western Europe and rapidly spreading
INLAND WATER BIOLOGY  Vol. 13  No. 2  2020
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Table 1. Species composition of the Kama River zooplankton

Taxon

Reservoir

Kama Votkinsk Nizhnekamsk Kuibyshev

1 4 2 4 4 3 4

CRUSTACEA
Fam. Sididae

Sida crystallina (O.F. Müller, 1776) + + ++ + – + –
Limnosida frontosa Sars, 1862 + +++ ++ +++ +++ + ++
Diaphanosoma gr. brachyurum (Lievin, 1848) ++ ++ ++ ++ ++ + +
D. orghidani Negrea, 1982* – ++ – +++ +++ – +++
D. mongolianum Ueno, 1938* – – – – ++ – –
Latona setifera (O.F. Müller, 1776) + – + – – – –

Fam. Daphniidae
Daphnia (Daphnia) cristata Sars, 1862 + +++ ++ ++ + + +
D. (D.) longiremis Sars, 1862 – – ++ – – – –
D. (D.) galeata Sars, 1864 ++ +++ +++ +++ +++ + +++
D. (D.) cucullata Sars, 1862 ++ ++ +++ ++ ++ + ++
Ceriodaphnia quadrangula (O.F. Müller, 1785) + – ++ + + + +
C. cf. dubia Richard, 1894 + – + – – + –
C. pulchella Sars, 1862 – + + – – + +
C. reticulata (Jurine, 1820) – – + – – – –
C. laticaudata P.E. Müller, 1867 – – + – – – –
C. rotunda Sars, 1862 + – – – – – –
Simocephalus vetulus (O.F. Müller, 1776) + – + – – + –
Scapholeberis mucronata (O.F. Müller, 1776) + – + – – – –

Fam. Moinidae
Moina micrura Kurz, 1874 + + – ++ ++ + ++
M. macrocopa (Straus, 1820) + – – – – + –

Fam. Macrothricidae
Macrothrix laticornis (Jurine, 1820) + – – – – + –
M. hirsuticornis Norman et Brady, 1867 + – + – – – –

Fam. Ilyocryptidae
Ilyocriptus agilis Kurz, 1874 – – – – – + –
I. acutifrons Sars, 1862 + – + – – – +
I. sordidus (Lievin, 1848) + – + – – – –

Fam. Eurycercidae
Eurycercus (s.str) lamellatus (O.F. Müller, 1776) + – + – – – –

Fam. Сhydoridae
Pleuroxus trigonellus (O.F. Müller, 1785) – – + – – – –
P. adunctus (Jurine, 1820) + – ++ + – – –
P. truncatus (O.F. Müller, 1785) – – + – – – –
P. uncinatus Baird, 1850 + – ++ – – – –
Alonella exigua (Lilljeborg, 1901) – – + – – – –
A. excisa (Fischer, 1854) – – + – – – –
Rhynchotalona falcata (Sars, 1862) + + – – – – +
Disparalona rostrata (Koch, 1841) + – ++ + – + +
INLAND WATER BIOLOGY  Vol. 13  No. 2  2020
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Chydorus sphaericus (O.F. Müller, 1785) ++ +++ +++ ++ + + ++
C. gibbus Sars, 1891 + + – + – – +
C. ovalis Kurz, 1874 + – + – – + –
Alona quadrangularis (O.F. Müller, 1785) + – ++ – – + –
A. affinis (Leydig, 1860) + – + ++ ++ – +
A. intermedia (Sars, 1862) + – – – – + –
A. costata Sars, 1862 – – + – – – –
A. guttata Sars, 1862 – – + – – – –
Coronatella rectangula (Sars, 1862) + – + + – + +
Acroperus harpae (Baird, 1834) + – + – – – +
Alonopsis elongatus Sars, 1862 + – – – – – –
Camptocercus rectirostris Sars, 1862 + – + – – – –
Leydigia leydigii (Schoedler, 1863) + + + + – + +
Graptoleberis testudinaria (Fisсher, 1851) + – + – – – –
Monospilus dispar Sars, 1862 + – + ++ + + +

Fam. Вosminidae
Bosmina (s.str) longirostris (O.F. Müller, 1785) ++ ++ +++ +++ ++ + +++
B. (Eubosmina) cf. coregoni Baird, 1857 ++ +++ ++ ++ ++ + +
B. (E.) cf. kessleri Uljanin, 1864 + – – – + + +
B. (E.) cf. longispina Leydig, 1860 + + +++ ++ + + +
B. (E.) cf. crassicornis (Lilljeborg, 1887) + ++ – +++ +++ + +
Bosminopsis deitersi Richard, 1895 + + – – – + +

Fam. Рolyphemidae
Polyphemus pediculus (Linnaeus, 1761) + – ++ + – + +

Fam. Podonidae
Cornigerius maeoticus (Pengo, 1879)* – – – – – + +

Fam. Сercopagidae
Bythotrephes brevimanus × B. cederströmii + ++ ++ ++ + + ++
Bythotrephes lilljeborgi (Korovchinsky, 2018)* – – – – + – –
Cercopagis (s.str.) pengoi (Ostroumov, 1891)* – ++ – + – + +

Fam. Leptodoridae
Leptodora kindtii (Focke, 1844) + +++ ++ ++ +++ + ++

Fam. Cyclopidae
Halicyclops neglectus Kiefer, 1935* – – – – – – +
Macrocyclops albidus (Jurine, 1820) + – ++ – – + –
Eucyclops serrulatus (Fisсher, 1851) + – + + – – –
E. macruroides (Lilljeborg, 1901) + – – – – – –
E. macrurus (Sars, 1863) + – – – – – –
Paracyclops fimbriatus (Fisсher, 1853) + – + – + + +
Ectocyclops phaleratus (Koch, 1838) + – – – – – –
Сyclops vicinus Uljanin, 1875 + +++ ++ ++ ++ + +
C. kolensis Lilljeborg, 1901 + – – + – + ++

C. strenuus Fischer, 1851 + – ++ – – – –

Taxon

Reservoir

Kama Votkinsk Nizhnekamsk Kuibyshev

1 4 2 4 4 3 4

Table 1. (Contd.)
INLAND WATER BIOLOGY  Vol. 13  No. 2  2020
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C. insignis Claus, 1857* – – – + – – –
Megacyclops viridis (Jurine, 1820) + + ++ + – + +
Acanthocyclops vernalis (Fischer, 1853) + – + – – + +
A. robustus (Sars, 1863) + – – – – – –
A. americanus americanus (Marsh, 1893) – ++ – ++ + + +++
A. a. spinosus Monchenko, 1961 – – – – + – +
Diacyclops languidoides (Lilljeborg, 1901)* – – – – – – +
D. bicuspidatus (Claus, 1857) + – + – + + –
D. bisetosus (Rehberg, 1880) – – + – – – –
Metacyclops minutus (Claus, 1863) + – – – – – –
Mesocyclops leuckarti (Claus, 1857) ++ +++ +++ +++ +++ + +++
Thermocyclops oithonoides (Sars, 1863) ++ +++ +++ +++ +++ + ++
T. crassus (Fisсher, 1853) ++ ++ ++ +++ +++ + +++
T. taihokuensis (Harada, 1931)* – – + – – – –

Fam. Diaptomidae
Eudiaptomus gracilis (Sars, 1863) + + ++ ++ +++ + ++
E. graciloides (Lilljeborg, 1888) + ++ ++ + ++ + +
E. coeruleus (Fischer, 1835) – – – – – + –
E. transylvanicus (Daday, 1890)* – + – – – – –

Fam. Pseudodiaptomidae
Calanipeda aquaedulcis Kritschagin, 1873* – – – – – – ++

Fam. Temoridae
Heterocope appendiculata Sars, 1863 + + ++ – – + +
H. caspia Sars, 1897* – +++ – +++ +++ + +++
Eurytemora velox (Lilljeborg, 1853) + ++ +++ + – + +
E. caspica Sukhikh et Alekseev, 2013* – ++ – +++ ++ – ++
E. affinis (Poppe, 1880) + – – – – + –
E. lacustris (Poppe, 1887) + – + – – + –

ROTIFERA
Fam. Notommatidae

Сephalodella volvocicola (Zawadowsky, 1916)* – – – – – – +
C. gibba (Ehrenberg, 1832) + – – – – – –
C. crassipes (Lord, 1903)* – – – – – – +

Fam. Trichocercidae
Trichocerca (s.str) cylindrica (Imhof, 1891) + ++ – + + + ++
T. (s.str.) capucina (Wierz. et Zachar., 1893) + ++ ++ ++ – + +
T. (s.str.) rattus (O.F. Müller, 1776) + – – – – – +
T. (s.str.) stylata (Gosse, 1851) – – – – – + +
T. (s.str.) mucosa (Stokes, 1896)* – – – – – – +
T. (s.str.) pusilla (Lauterborn, 1898) + + – + – + +
T. (s.str.) elongata (Gosse, 1886) + – – – – – –

Т. (s.str.) longiseta (Schrank, 1802) + – – – – – –
T. (Diurella) porcellus (Gosse, 1886) + + ++ + + + –

Taxon

Reservoir

Kama Votkinsk Nizhnekamsk Kuibyshev

1 4 2 4 4 3 4

Table 1. (Contd.)
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T. (D.) similis (Wierzejski, 1893) + +++ – +++ ++ + ++
T. (D.) rousseleti (Voigt, 1902)* – + – – – – –
T. (D.) brachyura (Gosse, 1851) + – – – – – –
T. (D.) weberi (Jennings, 1903) + – + – – – –
T. (D.) tenuior (Gosse, 1886) + – – – – – –
T. (D.) heterodactyla (Tschugunoff, 1921)* – + – – – – –

Fam. Gastropodidae
Ascomorpha ecaudis Perty, 1850* – + – – – – –
A. ovalis (Bergendal, 1892)* – ++ – – + – –

Fam. Synchaetidae
Synchaeta pectinata Ehrenberg, 1832 + ++ – ++ ++ + ++
S. tremula (O.F. Müller, 1786) – + – ++ ++ + ++
S. grandis Zacharias, 1893 – – ++ – – – –
Polyarthra vulgaris Carlin, 1943 ++ – – + – – +
P. minor Voigt, 1904 – ++ ++ ++ + – +
P. dolichoptera Idelson, 1925 + – ++ – – + –
P. remata Skorikov, 1896 + – ++ – – + –
P. longiremis Carlin, 1943 + ++ – +++ + – ++
P. euryptera Wierzejski, 1891* – ++ – ++ + – +
P. luminosa Kutikova, 1962 + +++ – +++ +++ + ++
P. major Bruckhardt, 1900 +++ +++ +++ +++ +++ + ++
Bipalpus hudsoni (Imhof, 1891) + – ++ – – + +
Ploesoma truncatum (Levander, 1894) + – – – – – +

Fam. Asplanchnidae
Asplanchna priodonta Gosse, 1850 + +++ ++ ++ + – +
A. henrietta Langhaus, 1906* – + – ++ + – ++
A. herriсki Guerne, 1888* – +++ – +++ ++ – –
A. sieboldi (Leydig, 1854) – + – + + + –
A. girodi Guerne, 1888 – – – – – + –
A. brightwelli Gosse, 1850* – + – + – – +

Fam. Lecanidae
Lecane (s.str.) luna (O.F. Müller, 1776) + ++ + – – – –
L. (Monostyla) bulla (Gosse, 1886) + – + – – – –
L. (M.) closterocerca (Schmarda, 1859) – – + – – – –
L. (M.) lunaris (Ehrenberg, 1832) + – + – – – –
L. (M.) copeis (Harring et Myers, 1926) + – – – – – –

Fam. Trichotriidae
Trichotria truncata (Whitelegge, 1889) + – ++ – – – –
T. pocillum (O.F. Müller, 1776) – – ++ – – – –
T. similis (Stenroos, 1898) – – ++ – – – –

T. tetractis (Ehrenberg, 1830) + – ++ – – – –
T. curta (Skorikov, 1914) + – – – – – –

Fam. Mytilinidae

Taxon

Reservoir

Kama Votkinsk Nizhnekamsk Kuibyshev

1 4 2 4 4 3 4

Table 1. (Contd.)
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Mytilina ventralis (Ehrenberg, 1832) + – – + – – –
Fam. Euchlanidae

Euchlanis dilatata dilatata Ehrenberg, 1832 + ++ +++ ++ – + ++
E. d. lucksiana (Hauer, 1939) + ++ – +++ +++ – ++
E. triquetra Ehrenberg, 1838 + – + – – – –
Dipleuchlanis propatula (Gosse, 1886) – – – – – – +

Fam. Brachionidae
Brachionus calyciflorus Pallas, 1776 + + +++ ++ – + ++
B. angularis Gosse, 1851 + ++ ++ +++ ++ + ++
B. quadridentatus Hermann, 1783 + – ++ – – + +
B. diversicornis (Daday, 1883) + ++ – ++ ++ + ++
B. budapestinensis Daday, 1885 + + – ++ + – +
B. variabilis Hempel, 1896 + – – – – – –
B. leydigii Cohn, 1862 – – + – – + –
B. urceus (Linnaeus, 1758) + – + – – + –
B. bennini Lessling, 1924 + – + – – – +
B. nilsoni Ahlstrom, 1940 + – + – – – –
B. rubens Ehrenberg, 1838 + – – – – – –
Platias quadricornis (Ehrenberg, 1838) – – + – – – –
P. polyacanthus (Ehrenberg, 1834)* – – – – – – +
Keratella cochlearis (Gosse, 1851) ++ +++ + +++ ++ + ++
K. irregularis (Lauterborn, 1898)* – – – + ++ – –
K. quadrata (O.F. Müller, 1786) + +++ +++ +++ + + ++
K. valga (Ehrenberg, 1834) + – + – – + –
K. testudo (Ehrenberg, 1832) + – – – – – –
K. tropica (Apstein, 1907)* – – – – – – +
Kellicottia longispina (Kellicott, 1879) ++ +++ +++ +++ ++ + –
K. bostoniensis (Rousselet, 1908)* ++ – – – – – –

Fam. Conochilidae
Conochilus hippocrepis (Schrank, 1803) – + – + ++ – +
C. unicornis Rousselet, 1892 – ++ – +++ + + +
Conochiloides coenobasis Skorikov, 1914* – + – ++ ++ – ++

Fam. Testudinellidae
Testudinella patina (Hermann, 1783) + – + – – – –
T. parva (Ternetz, 1892)* – – – – – – +
Pompholyx sulcata Hudson, 1885* – +++ – +++ ++ – +
P. complanata Gosse, 1851 + – – – – – –

Fam. Filiniidae
Filinia longiseta (Ehrenberg, 1834) ++ ++ ++ ++ ++ – +

F. terminalis (Plate, 1886) – – – – – + –
Fam. Hexarthridae

Hexarthra mira (Hudson, 1871) + ++ – + + – ++
Fam. Collothecidae

Taxon

Reservoir

Kama Votkinsk Nizhnekamsk Kuibyshev

1 4 2 4 4 3 4

Table 1. (Contd.)
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Table 2. Occurrence (O, % samples number) and maximal number (Nmax, ind./m3) of some invaders in the Kama River
reservoirs in summer 2016

* Here and in Tables 3–4, the data on the Volga–Kama and Kama reaches of the reservoir are given; a dash indicates that the species is
absent from samples.
** the species is included in the dominant group.

Taxon

Reservoir

Kuibyshev* Nizhnekamsk Votkinsk Kama

Nmax O Nmax O Nmax O Nmax O

Crustacea
Heterocope caspia** 19‒33 100 2‒3 80 11‒19 100 3‒5 90
Acanthocyclops americanus 3‒6 100 0.06 30 1‒2 60 0.1 40
Calanipeda aquaedulcis 1‒5 70 ‒ ‒ ‒ ‒ ‒ ‒
Eurytemora caspica 0.2‒0.5 80 0.2 70 3 100 0.8 75
Diaphanosoma orghidani** 2‒5 100 1‒2 80 1 100 7‒21 60
Cornigerius maeoticus 0.1‒0.3 50 ‒ ‒ ‒ ‒ ‒ ‒
Cercopagis pengoi 0.02 30 ‒ ‒ 0.02 15 0.05 40

Rotifera
Brachionus diversicornis 2 50 0.1 30 1‒9 40 0.8 40
Brachionus budapestiensis 0.08 15 0.07 15 1 40 0.8 25
Keratella tropica 0.8 50 ‒ ‒ ‒ ‒ ‒ ‒
Pompholyx sulcata** 0.3 15 89‒125 70 1‒5 100 2‒4 90
Conochiloides coenobasis** 24 70 17‒22 70 9‒10 70 21 25
Asplanchna henrietta** 1 70 0.08 15 6‒14 60 1.6 25
eastwards (Zhdanova et al., 2016). By 2012 it was
established all over the Kama Reservoir, but in August
2016 this species was absent from the plankton
(Krainev et al., 2018).

In addition to the above species, a group (ten spe-
cies) of new but rare forms that are either innumerous
or only found as a single specimen (Table 1) was regis-
tered. The rotifer Collotheca pelagica was found among
them most often in all reservoirs, especially in the
Kama. This species is also common in the Upper and
Middle Volga (Lazareva et al., 2018a). The first find-
ing of copepod Eudiaptomus transylvanicus
(20 ind./m3) in the near-dam area of   the Kama Reser-
voir is worth noting. This species is widespread in the
waterbodies of the forest belt (Borutsky et al., 1991),
but was not previously found in the reservoirs of the
Volga and Kama rivers (The Volga …, 1978; Lazareva,
2007; Lazareva et al., 2018a).

In our own samples in the Nizhnekamsk Reservoir,
a new species of g. Bythotrephes, B. lilljeborgi Kor-
ovchinsky, 2018 (Korovchinsky, 2018), was found,
while other representatives of this genus dwelling in
the Kama and Volga rivers are classified as hybrids of
Bythotrephes brevimanus × B. cederströmii (Kor-
ovchinsky, 2019). They were described earlier as Byth-
otrephes longimanus (Leydig, 1860).
(1) 2002–2013 (Kraynev et al., 2018; Kuznetsova, 2015; Seletkova, 2015), (2) 1979–2014 (Kortunova and Galanova, 1988; Kuznetsova,
2015; Presnova and Khulapova, 2015; Sidorovskii et al., 2018), (3) 1990–2002 sans indication of occurrence frequency (Timokhina,
2000), and (4) our own data. +++ indicates species found in the majority of samples (>80%), ++ are common (30–79% of samples),
+ are rare (<30% of samples), and a dash indicates not found.
*Recorded in the Kama Reservoirs for the first time.

Collotheca pelagica (Rousselet, 1893)* – +++ – ++ ++ – ++
Total 121 72 95 75 61 80 92

Taxon

Reservoir

Kama Votkinsk Nizhnekamsk Kuibyshev

1 4 2 4 4 3 4

Table 1. (Contd.)
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Table 3. Number (N, thousand ind./m3) and biomass (В, mg/m3) of the Kama Reservoir zooplankton in summer 2016

Mean and error of mean are on top; min–max are on the bottom.

Taxon

Reservoir

Kuibyshev Nizhnekamsk Votkinsk Kama

N В N В N В N В

Cladocera

Cyclopoida

Calanoida

Rotifera

Total zooplank-
ton

Meroplankton
(Dreissena veligers)

6 2
0.5–19

± 200 50
14–20

± 13 5
1–30

± 830 310
40–1810

± 6 2
2–16

± 260 100
10–640

± 24 9
2–76

± 990 260
110–1800

±

32 8
4–80

± 130 50
10–370

± 52 13
10–99

± 375 130
60–890

± 106 24
35–228

± 480 110
85–875

± 114 23
36–229

± 500 76
170–780

±

9 4
0.3–36

± 170 90
2–870

± 1 0.5
0.1–3
± 40 20

4–130
± 6 3

0.3–20
± 70 28

14–200
± 2 0.8

0.1–6
±

<
80 35
0.1–310

±
<

16 6
0.5–73

± 25 10
0.1–100

± 141 88
0.2–447

± 60 30
0.1–200

± 56 14
14–123

± 170 60
30–490

± 66 36
6–313

± 240 160
20–1320

±

63 7
28–99

± 530 120
130–1010

± 207 102
14–539

± 1310 460
105–2910

± 173 29
105–325

± 980 180
410–1770

± 208 60
87–619

± 1810 360
720–3840

±

21 5
0–44

± 15 7
0.2–71

± 13 9
0.6–59

± 22 16
0.5–106

± 6 3
0.6–26

± 12 5
1–47

± 0.6 0.3
0–2

± 0.9 0.3
0–2.4

±

The most numerous zooplankton of each reservoir
were 3–6 species of crustaceans and 2–4 species of
rotifers. In August, the base (60–90%) of the crusta-
cean number (Ncr) in all reservoirs was formed by
copepods; Mesocyclops leuckarti (on average 20–
60 thousand ind./m3 or 40–60% Ncr) and Thermocy-
clops crassus (7–30 thousand ind./m3 or 10–20% Ncr)
dominated. T. oithonoides is also abundant in the
northern Votkinsk and Kama reservoirs (24–30 thou-
sand ind./m3, or 17–25% Ncr); in the southern Kuiby-
shev Reservoir, it is invasive Heterocope caspia
(8 thousand ind./m3 or 18% Ncr).

Locally, most often at the mouth areas of the large
Kama tributaries, high numbers were formed by cla-
docerans. For instance, in the Kondas River mouth
(Kama Reservoir), 16% of Ncr was formed by small
(0.3–0.8 mm) Diaphanosoma orghidani (21000 ind./m3)
and Chydorus sphaericus (28000 ind./m3), while large
(up to 1.8 mm) Daphnia galeata was especially abun-
dant (15–26 thousand ind./m3 or 15–20% Ncr) near
the Obva and In’va river mouths in the Kama, the
Tulva River in the Votkinsk, and Siva and Izh rivers in
the Nizhnekamsk reservoirs.

High abundance (10–220 thousand ind./m3) was a
characteristic of 11 rotifer species: Brachionus angu-
laris, Pompholyx sulcata, Keratella cochlearis,
K. quadrata, Conochilus hippocrepis, Euchlanis dilatata
lucksiana, Conochiloides coenobasis, Polyarthra lumi-
nosa, P. major, Synchaeta pectinata, and Asplanchna
henrietta.

Their abundance in the reservoir pelagial zoo-
plankton was distributed extremely unevenly (coeffi-
INLAND WATER BIOLOGY  Vol. 13  No. 2  2020
cient of variation value ranged 150–430), most species
dominated locally in certain parts of the reservoirs.
The maximal (>300000 ind./m3) number of rotifers
(Nrot) was recorded in the Kama Reservoir near the
mouth of the Kondas River (dominated by Brachionus
angularis: 220000 ind./m3 or >70% Nrot) and the upper
river section of the Nizhnekamsk Reservoir from the
dam of the Votkinsk hydroelectric power station to the
city of Sarapul (Table 3). In the latter, a large group of
rotifers was numerous, in which Pompholyx sulcata
(90–125 thousand ind./m3, 26% Nrot), Keratella
cochlearis (100–119 thousand ind./m3, 26% Nrot),
Conochilus hippocrepis (100–113 thousand ind./m3,
26% Nrot), and Euchlanis dilatata lucksiana (33–
39 thousand ind./m3, 9% Nrot) prevailed.

In the upstream section of the Kama reservoir near
the city of Berezniki, with a rotifer number of
95000 ind./m3, Conochiloides coenobasis (21000 ind./m3,
22% Nrot) and Brachionus angularis (16000 ind./m3,
17% Nrot) dominated. In the section from the conflu-
ence of the In’va and Kos’va rivers to the dam of the
Kama hydroelectric power station, upon a relatively
small total number of the group (6–52 thousand
ind./m3), the dominance was weakly expressed; Kera-
tella cochlearis (<25% Nrot) and Polyarthra major
(<17% Nrot) prevailed.

Between the mouth of the Nytva and Tulva rivers in
the midstream part of the Votkinsk Reservoir, at 60–
120 thousand ind./m3 rotifers, Polyarthra luminosa
(reaching 18000 ind./m3, an average of 17% Nrot) and
Synchaeta pectinata (reaching 36000 ind./ m3, 11% Nrot)
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dominated. Near the mouth of the Ocher River, along
with these species, Asplanchna henrietta was relatively
numerous (14000 ind./m3, 11% Nrot). From the bay
near the village of Elovo to the dam of the Votkinsk
hydroelectric power station, the number of rotifers
reached 15–60 thousand ind./m3; Keratella cochlearis
(<20000 ind./m3, 18% Nrot) and K. quadrata
(<13000 ind./m3, 9% Nrot) prevailed and, in the near-
dam area, Conochilus hippocrepis formed about 80% of
Nrot (13000 ind./m3).

At the downstream part of the Nizhnekamsk Res-
ervoir, the number of rotifers was very small
(<10000 ind./m3); only the number of Conochilus hip-
pocrepis at the mouth of the Belaya River reached
5000 ind./m3. The number of rotifers in the Kama and
Volga–Kama reaches of the Kuibyshev Reservoir was
just as low; only at the mouth of the Vyatka River it
increased to >70000 ind./m3 (Fig. 1a). Brachionus
angularis (31000 ind./m3, 42% Nrot) and Conochiloides
coenobasis (24000 ind./m3, 33% Nrot) dominated
there. In the rest of the Kama River, within the borders
of this reservoir, along with the two species indicated
above, a small number (1–1.5 thousand ind./m3) was
formed by Polyarthra luminosa, P. major, Brachionus
calyciflorus, and Asplanchna henrietta.

Number and biomass. The total abundance of zoo-
plankton in the Kama part of the Kuibyshev Reservoir
was on average three times lower, while the amount of
meroplankton (veligers of the mollusk Dreissena) was
much higher than in the other three reservoirs (Table 3).
Rotifers (25–68% of the total number) and cyclopoid
copepods (25–61%) prevailed everywhere. The abun-
dance of the community, especially of rotifers and cla-
docerans, was much (2–10 times) lower in the mid-
stream part of the Nizhnekamsk Reservoir and
remained low over all distance to the Kama River
mouth (Fig. 1a). The contribution of meroplankton to
the total abundance of zooplankton reached 25% in
the Kuibyshev Reservoir; in the other reservoirs it did
not exceed 6%.

The largest zooplankton biomass was recorded in
the Kama and Nizhnekamsk reservoirs; the fewest
were in the Kuibyshev Reservoir (Table 3). In the
Kama Reservoir, it exceeded 1 g/m3 over almost the
entire Kama River channel and reached a maximum
(~4 g/m3) at the Kondas Rriver mouth (Fig. 1b). In
the Votkinsk Reservoir, its high values   (1.1–1.8 g/m3)
were noted at the Tulva River mouth and in the area
from Votkinsk to the dam of the hydroelectric power
station. In the Nizhnekamsk Reservoir, very large bio-
mass variations (to a magnitude of 30 times) were
observed with maxima (1.7‒2.9 g/m3) in the upper
section from the Siva River mouth to the city of Sara-
pul and at the Izh River mouth. In the Kuibyshev Res-
ervoir, the zooplankton biomass reached 1 g/m3 only
in the upper Kama Reach below the town of Elabuga.
The base of biomass was formed by cladocerans
(27–63% of the total biomass) and cyclopoid cope-
pods (25–49% Вsum) everywhere, dominated by Meso-
cyclops leuckarti (22–29%) and Daphnia galeata (15–
43%). In the Kuibyshev Reservoir, together with the
above species, a significant proportion of the biomass
(32%) was formed by Calanoida, mainly Heterocope
caspia (24%). The contribution of this invader to the
zooplankton biomass was also high (20%) in the Nizh-
nekamsk Reservoir; in the northern Votkinsk and
Kama it was only 7–8%.

DISCUSSION

In the summer of 2016, the IBIW RAS expedition
turned out to be the first time in 40 years in which the
zooplankton of all Kama River reservoirs was
researched in a single week. As a result, new habitats of
many, mainly southern, species have been identified.
A review of the spread of Ponto-Caspian brackish-
water crustaceans in the reservoirs of the Volga–Kama
cascade is given in (Lazareva et al., 2018b; Lazareva,
2019). Here we only note that until 2016 the invaders
from the Caspian and Azov seas were not found
upstream the dam of the Nizhnekamsk hydroelectric
power station in the Kama River (Istomina et al., 2016;
Kortunova and Galanova, 1988; Kuibyshevskoye …,
1983; Presnova and Khulapova, 2015; Seletkova, 2015;
Timokhina, 2000; Popov, 2011). In 2016, it was found
that three (Heterocope caspia, Eurytemora caspica, and
Cercopagis pengoi) of the five invaders of this group
spread northward along the river to the Kama Reser-
voir. The other two species, Cornigerius maeoticus and
Calanipeda aquaedulcis, had penetrated only to the
Kama River headwaters of the Kama reach in the
Kuibyshev Reservoir by 2016.

In 2015–2016 Eurytemora gr. affinis, inhabiting the
reservoirs of the Volga and Kama rivers, was identified
as E. caspica (Lazareva et al., 2018a, 2018b; Lazareva,
2019), which is confirmed by molecular genetic stud-
ies (Sukhikh et al., 2020). E. caspica is a new species
recently described using materials from the Volga
River delta and Northern Caspian (Sukhikh and Alek-
seev, 2013). The typical Eurytemora affinis (Poppe,
1880) was not found in any sample.

Among the southern species expanding their
ranges northward, in the second half of the 2000s, two
species of rotifers of g. Brachionus (B. diversicornis and
B. budapestinensis) (Podshivalina and Yakovlev, 2012)
were indicated. In the same paper, the findings of Ker-
atella tropica in the Kama River and its left-bank trib-
utaries south of the city of Naberezhnye Chelny are
noted. I found this species in the same section of the
river (Volga–Kama and Kama reaches of the Kuiby-
shev Reservoir), while Brachionus diversicornis and
B. budapestinensis were common in all Kama River
reservoirs (Table 2).
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Fig. 1. Distribution of abundance (thousand ind./m3) of the main groups of zooplankton (a) and total biomass (g/m3) (b) along
the longitudinal profile of the Kama River from the Kama Reservoir headwaters near the town of Usolye to the confluence with
the Volga River in the Kuibyshev Reservoir near the village of Atabaevo. (1) Cladocera, (2) Copepoda, and (3) Rotifera. Abscissa,
sampling stations in the reservoirs: 1–8 Kama, 9–15 Votkinsk, 16–21 Nizhnekamsk, and 22–27 Kuibyshev.
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The information appeared about findings (not
indicating the date) of the East Asian copepod Ther-
mocyclops taihokuensis (Harada, 1931) (syn. T. asiati-
cus) in the lower part of the Votkinsk Reservoir and in
the Izh River mouth in the downstream zone of the
INLAND WATER BIOLOGY  Vol. 13  No. 2  2020
Nizhnekamsk Reservoir (Sidorovsky et al., 2018). In
2016, this species was absent in our samples from the
Kama reservoirs, but in 2017 it was found in the Volga
River downstream the city of Volgograd (Lazareva
et al., 2018b) and in 2018 it was found in the Sura River
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Table 4. Long-term changes in the structure and abundance of summer (July–August) zooplankton of the Kama River res-
ervoirs

(I) Cladocera, (II) Copepoda, and (III) Rotifera; (Nsum) number of zooplankton and (Bsum) biomass. 
* Section of the river before impounding of the reservoir. References: the 1970s (Kortunova, 1983; Poskryakova, 1977); 1980s (Kortun-
ova and Galanova, 1988; Kuibyshevskoye …, 1983; Mahotina, 1985; Timokhina, 2000); 1990s (Kuibyshevskoye …, 2008); 2000s (Isto-
mina et al., 2016; Kuznetsova, 2015; Kuibyshevskoye …, 2008; Presnova and Khulapova, 2015; Seletkova, 2015; Shkirova et al., 2013);
and, for 2016, our own data.

Reservoir
Nsum, 

thousand ind./m3
Вsum, g/m3

Share of the group, % Вsum

I II III

Kama:

1970s 50–300 0.9–2.3 48 49 3

2000s 90–100 0.4–1.6 66 24 10

2016s 208 1.8 55 32 13

Votkinsk:     

1970s 40 1–1.8 90 8 2

1980s 400 1.5–4.4 47 33 20

2000s 115–225 0.6–2.1 80 20 <1

2016s 170 1.0 30 56 17

Nizhnekamsk:     

1970s 16 0.3 70 15 15

1980s 178–253 1.5–2.2 22 27 51

2006–2011 51–87 0.5–1.1 53 37 10

2016 207 1.3 63 32 5

Kuibyshevskoye:     

1970s 60–96 0.4–0.9 50 20 30

1980s 50–260 0.9–2.5 70 25 5

1990s 36–160 0.7–2.1 50 30 20

2000s 2–75 0.02–0.5 14 77 9

2016s 63 0.01–0.07 38 57 5
mouth area (Cheboksary Reservoir) (Zhikharev et al.,
2019). It is highly probable that thermophilic species
penetrate into reservoirs from tributaries in particular.

As earlier (Kortunova, 1983; Kortunova and Gala-
nova, 1988; Poskryakova, 1977; Presnova and Khul-
apova, 2015; Seletkova, 2015), in 2016, the main num-
ber of crustacean plankton in the Kama River reser-
voirs was formed by cyclopoid copepods Mesocylops
leuckarti, Thermocyclops oithonoides, and T. crassus
common for the taiga zone, as well as by cladoceran
Daphnia galeata, which in old papers was identified as
D. longispina (OF Müller). In the Volga reservoirs, as
a result of warming, an increase in the abundance of
cyclopoid copepods of gg. Mesocylops and Thermocy-
clops, especially T. crassus (Lazareva et al., 2018a,
2018b; Lazareva and Sokolova, 2015), was noted. The
same was also registered in the reservoirs of Western
Europe (Adrian et al., 2006). A possibly similar phe-
nomenon also occurs in the Kama River reservoirs,
but we were not able to confirm this, since the data
from a short-term survey in August 2016 are difficult to
compare with the results of earlier studies carried out
at other periods of the vegetation season. However, a
tendency towards an increase in the share of copepods
in the biomass of zooplankton and a decrease in the
contribution of cladocerans (Table 4) was revealed,
which is especially noticeable in the Kuibyshev Reser-
voir, starting from the 2000s. This is mainly due to the
spread and rise in the number of large invasive cope-
pod Heterocope caspia.

Until the mid-2000s, in the Kama Reservoir, Bos-
mina coregoni (common for the second half of the
summer) were numerous (Poskryakova, 1977; Selet-
kova, 2015) and, for the Votkinsk Reservoir, B. longi-
rostris and Eurytemora velox (Kortunova and Gala-
nova, 1988; Presnova and Khulapova, 2015). In
August 2016, all three species were innumerous. How-
ever, a relatively high number of invasive Heterocope
caspia and Diaphanosoma orghidani was revealed. In
August of the next 2017, in the Nizhnekamsk Reser-
voir, Mesocylops leuckarti, Daphnia galeata, and Bos-
mina coregoni (Melnikova et al., 2019) were noted as
common crustacean species, as was also found in the
original samples.
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In 2016, 11 numerous rotifers were recorded, the
peak of development of which falls on the period May
to September. However, previously only five (Syn-
chaeta pectinata, Polyarthra major, Keratella cochle-
aris, K. quadrata, and Euchlanis dilatata), or <50% of
them, were earlier attributed to mass species (Kortun-
ova, 1983; Kortunova and Galanova, 1988), which is
also true about the relatively recent materials (2011–
2015) (Istomina et al., 2016; Kuznetsova, 2015; Selet-
kova, 2015). In part, this indicates a rapid change in
the abundance of short-cycle Rotifera species in the
reservoir zooplankton. This change is confirmed by a
relatively high (30%) proportion of new species of
southern origin among the dominants of this group for
the Kama River (Pompholyx sulcata, Conochiloides
coenobasis and Asplanchna henrietta). However, it
should be recognized as important that in the fishery-
related papers small rotifers (Polyarthra, Conochilus,
and Synchaeta) with a low contribution to the biomass
of the communities are often identified only to the
genus level.

In the 1970s, the composition of the zooplankton
of the Kuibyshev Reservoir Kama section was almost
the same as in its Volzhsky Reach (Kuibyshevskoye …,
1983). Now in the Kama and, especially, in the Volga–
Kama reaches, it is far from that observed in the Volga
Reach and is close to the composition of the commu-
nity in the southern part of the reservoir (Lazareva
et al., 2018a). The reason for this was the wide spread
and high number of the Caspian invaders, most of
which have not yet entered the Volzhsky Reach (Laz-
areva et al., 2018a, 2018b; Lazareva, 2019).

The abundance of zooplankton of all Kama reser-
voirs largely f luctuates from year to year (Aleksevnina
and Presnova, 2017; Istomina et al., 2016; Kortunova,
1983; Kortunova and Galanova, 1988; Kuibyshevskoe …,
2008; Mahotina, 1985; Seletkova, 2015). In 2016, the
biomass of the community of most of the reservoirs
was close to that observed in the 2000s, and the abun-
dance was approaching the maximum for this period
(Table 4). In the Votkinsk and Kama reservoirs, the
highest biomass was recorded in the 1970–1980s and,
in the Kama reaches of the Kuibyshevsky Reservoir,
up to the mid-1990s.

In the 1980–1990s, a peak in biomass was also
observed in the Rybinsk Reservoir (Upper Volga)
(Lazareva and Sokolova, 2015). Original data (Table 4)
on the amount of zooplankton in the Nizhnekamsk
Reservoir are close to those recorded in the first years
after the reservoir’s impoundment (Mahotina, 1985),
while the community structure is similar to that
recorded in the second half of the 2000s (Shakirova
et al., 2013). A considerably lower abundance of the

community (an average of 32000 ind./m3 and

0.16 g/m3) was observed in August 2017 (Melnikova
et al., 2019), which once again confirms its large f luc-
tuations from year to year.
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In 2016, 108 zooplankton species were found in the
of Kama reservoirs pelagial, from 61 to 92 species in
each of the four water bodies studied; rotifers prevailed
(50% of the species list). Fourteen invasive species
new to Kama River were identified, represented by
three groups: southern freshwater forms (eight species)
expanding their range northwards due to climate
warming, Ponto-Caspian brackish-water crustaceans
(five species) that penetrated the Kama River via the
Volga River, and invaders from other continents (one
species). The largest abundance of zooplankton in
each reservoir is formed by a small set of species:
three–six of crustaceans and two–four of rotifers.

Dominant groups are most diverse near the mouth
areas of large tributaries to the Kama River and in the
upstream sections of all four reservoirs studied. Four
southern species (Diaphanosoma orghidani, Pompho-
lyx sulcata, Conochiloides coenobasis, and Asplanchna
henrietta), first discovered in the Kama River in 2016,
as well as one alien from the Caspian (Heterocope cas-
pia) locally form a high abundance in the Kama River
zooplankton, including northern Kama and Votkinsk
reservoirs. The zooplankton biomass was maximal in

August (>1 g/m3) in the Kama and Nizhnekamsk res-

ervoirs and minimal (0.5 g/m3) in the Kuibyshev Res-
ervoir. In 2016, the zooplankton biomass of the Kama
and Votkinsk reservoirs and Kama Reach of the Kuib-
yshev Reservoir was close to that in the 2000s; the
abundance was similar to the largest for this period. In
the Nizhnekamsk Reservoir, the biomass of the com-
munity was high and similar to that noted in the 1980s.
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