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Abstract—Information on the distribution of three genera of rotifers, Anuraeopsis, Brachionus, and Notholca
of the family Brachionidae in the Ural region is summarized based on the author’s research and the analysis
of published sources. Data on their localities, biology, and quantitative development in water bodies of the

Ural region are presented.
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The fauna and ecology of rotifers have been poorly
studied in most regions of Russia despite their import-
ant role in the plankton of water bodies. The main
information is provided in a few works of hydrobiolo-
gists and are, mainly, related to fishery problems and
are of applied character. Many of them were published
in the middle of the past century of even earlier. To
date, there is no generalized work on the fauna and
ecology of the vast Ural region (except for the author’s
work on a part of the Southern Ural region, Rogozin,
1995) and available publications are little-known and
difficult to access. There is one more problem con-
cerning the application of the methods of bioindica-
tion and interpretation of the results of hydrobiologi-
cal studies. The information on the biology of some
species is fragmentary in numerous publications, and
available indicator data were obtained, as a rule, in
completely different landscape and climatic condi-
tions compared to those in the Ural region. In my
opinion, now is the moment to generalize the accu-
mulated data on the fauna and ecology of rotifers in
the region based on the materials published from 1910
up to the present and my own data obtained in water
bodies of the Southern Ural region.

We consider the Ural region in the broadest sense,
including the Cis-Ural and Trans-Ural regions
because the fauna in water bodies is a unified complex
and belongs to the basins of the large Kama, Pechora,
Tobol, Ob, and Ural rivers.

The individual indicator valency characterizing the
features of the species biology with respect to the water
temperature (Rogozin et al., 2015), saprobity, and the
trophic type of a water body is presented for the species

on which there was a sufficient amount of data for cal-
culations. Obtained from local material, they best
characterize the species biology namely in local geo-
graphical conditions. In cases when such information
was absent, the literature data the application of which
is certainly limited under these conditions was used.

Genus Anuraeopsis Lauterborn 1900. To date, a
single representative of the genus is known from a sin-
gle habitat in the Ural region.

Anuraeopsis fissa Gosse 1851. The first finding was
recorded in Bolshoe Miassovo Lake in the foothills of
the Ilmen Mountains (Southern Urals, environs of the
city of Miass) in July 1991 (Rogozin, 1995). Later, the
species was found in different bays in the littoral zone
of the lake at depths from 0 to 2 m in 2003. The sizes
were typical; the lorica length, 90—128 um, and the
width, 46—55 um. The peak of abundance, up to
270000 ind./m?3 was recorded in August upon maxi-
mum water heating. As has been demonstrated in the
course of laboratory studies, the density of the popu-
lation of Anuraeopsis fissa is linearly dependent on the
density of consumed algae and may reach extremely
high values above two billion ind./m? (Dumont et al.,
1995). The species is typical of eutrophic water bodies
(Teoreticheskie voprosy..., 1993; etc.); it is abundant in
natural waters under hypertrophic conditions at high
water blooms when the species switches to bacterial
feeding and becomes dominant in zooplankton (Som-
maruga, 1995; Hwang and Heath, 1999). The species
is a thermobiont (3.0), which coincides with the data
of other researchers (e.g., Jersabek and Bolortsetseg,
2010), B-mesosaprobe (1.9). It has a cosmopolitan
distribution. Based on the species biology, its broader
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Fig. 1. Map of distribution of species of the genus Brachio-
nus in the Ural region. The state boundary with Kazakh-
stan is marked by a dashed line.

distribution in water bodies of the Ural region may be
expected; however, the species has not been recorded
yet in the eutrophic and hypertrophic lakes studied in
the region.

Genus Brachionus Pallas 1776. The locations of
findings of the most widespread species of the genus in
the Urals are shown in Fig. 1.

Brachionus angularis Gosse 1851 (Fig. 2a). Two
forms of the species, the typical f. angularis Gosse 1851
and f. bidens Plate 1886, are known in the Ural region.
Most researchers in the Ural region did not differenti-
ate them, and all known forms reported in the litera-

ROGOZIN

ture concern f. bidens. The first findings of B. angularis
were recorded in the Southern and Middle Cis-Ural
region in the Ural and Kama rivers, respectively, and
dated from the beginning of the 1920s (Muraveiskii,
1923; Oparina, 1923). Later, the species was found in
many water bodies of Southern Urals from different
sites in the Ural River (Akatova, 1954) to Chelyabinsk
oblast (Kozlova, 1966, 1979; Lyubimova, 1971, 1975;
Kovalkova et al., 1975; Rechkalov and Marushkina, 2005).

There are shallow lakes and reservoirs of the steppe
and forest steppe zones and often mineralized and
freshwater deep lakes in the eastern foothills of the
Ural Mountains. In the Middle Urals species includ-
ing the form Brachionus angularis f. bidens was found
in the Cis-Ural region proper in different parts of the
middle and upper courses of the Kama River (Kerent-
seva et al., 1945; Tauson, 1946, 1947), and in the
Southern Urals, it was found in lakes of the Kisegach-
Miass lake system in the environs of the city of Che-
barkul, Chelyabinsk oblast (my data). A typical form
angularis (at present the only record in the Urals) was
found in these water bodies. The loricae of the speci-
mens had a well-expressed punctate sculpture and
length of 150—153 wm, which was much smaller than
the typical sizes of 168—193 um (Kutikova, 1970).
Researchers from the Ural region often mentioned the
species as a mass species, but the reported density of
the population was usually less than 1000 ind./m?, and
it reached mass development only in fish ponds in the
southern part of Chelyabinsk oblast (Lyubimova,
1971, 1975). In May 2005, we simultaneously recorded
both forms in Malyi Terenkul Lake; the abundance of
the typical form reached 42500 ind./m?, and that of
f. bidens reached 70700 ind./m?; in June the species
disappeared from the plankton. The studies of 2014—
2015 demonstrated that B. angularis reached a high
abundance in the lake already during the ice period
(from 1200 ind./m? in December to 15300 ind./m? in
February). In neighboring Tabankul Lake, the species
(f. bidens) was recorded up to 46500 ind./m> in May
(Rogozin, 2006). Thus, the mass development of
B. angularis occurs in the winter—spring period.
According to our data, the species is cryophilic (0.9);
it prefers weakly and moderately polluted waters,
which agrees with the comparatively high saprobic
valency (2.5). According to our data, it is a typical
eutrophic species. The species belongs to euryhaline
rotifers (Kutikova, 1970). B. angularis is the food
source of many aquatic invertebrates: predatory roti-
fers of the genus Asplanchna, adult and late-stage lar-
vae of copepods, predatory cladocerans, etc. It has
been shown that Asplanchna has a higher grazing pres-
sure on Brachionus than copepods (Kumar and Rao,
2001), and the latter prefer larger B. calyciflorus while
avoiding small B. angularis (Rao and Kumar, 2002).
The experiments have demonstrated that in the
absence of predators in the competition for food
resources B. angularis gradually replaces B. calyciflo-

BIOLOGY BULLETIN  Vol. 46

No.8 2019



MATERIALS ON THE FAUNA AND ECOLOGY OF ROTIFERS IN THE URAL REGION 825

®)

(d)

Fig. 2. Species of the genus Brachionus from water bodies in the Ural region: (a) B. angularis f. bidens Plate 1886 from Tabankul
Lake, (b) B. calyciflorus f. amphiceros Ehrenberg 1838 from Malyi Terenkul Lake, (c) B. calyciflorus f. calyciflorus Pallas 1766 from
Malyi Terenkul Lake, (d) B. diversicornis f. homoceros (Wierzejski 1891) from Malyi Terenkul Lake.
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rus though the latter is not a detritophage but an
algophage (Kumar and Rao, 2001). Despite favorable
nutritional and bioproduction and hydrochemical
conditions in the above-mentioned Tabankul Lake,
B. angularis is second to a typical thermobiont form,
Brachionus calyciflorus (see below) in the competition
when water warms up in the middle of summer despite
the real absence of predators during this period
(Rogozin, 2006). It has been demonstrated in some
studies that a key positive factor for development of
the rotifer population is an increase in the water tem-
perature; the competition for food resources and graz-
ing by predators do not have a considerable effect on
the rotifer (Wen et al., 2011). It should always be borne
in mind that the species biology may differ considerably
in various natural-climatic conditions. Brachionus angu-
laris is distributed in most zoogeographical regions of the
world and is known everywhere in Russia.

Brachionus asplanchnoides Charin 1947. This spe-
cies was found in several, mainly mineralized shallow
lakes in the Southern Trans-Ural region in the Tobol-
Miass interfluve (Makartseva, 1978; Drabkova and
Sorokin, 1979; Kozlova, 1988). The authors did not
indicate the degree of its quantitative development,
but Kozlova reported that B. asplanchnoides in Shugo-
nyak Lake dominated in the rotifer plankton and
formed, on average, 4% of the zooplankton produc-
tion in the warm season. According to the published
data, the species is halophilic (Jersabek and Bolort-
setseg, 2010) and is distributed in the eastern Palearc-
tic region; the species is known in the southern regions
of European Russia. It is, probably, distributed in
numerous mineralized lakes in the Southern Ural
region, but this may be suggested only because of
insufficient study of most of them.

Brachionus bennini Leissling 1924. A single find
was recorded in the Ural region in its southeastern
extremity (in a strict sense outside its limits), in the
Ural River and its tributaries (Akatova, 1954). The
species is typical of rivers and water bodies connected
with them (Kutikova, 1970). It is a B-mesosaprobe
(Sladecek, 1983). The species is recorded in different
zoogeographical regions (Afrotropical, Nearctic,
Palearctic); it occurs at relatively low latitudes, which
explains its absence in more northern Ural regions. It
is known everywhere on the territory of Russia.

Brachionus budapestinensis Daday 1885. It was
recorded only once together with the previous species
(Akatova, 1954). It is known as a thermophilic inhab-
itant of small eutrophic water bodies, B-mesosaprobe
(Sladecek, 1983). The species is distributed in Nearc-
tic, Neotropical, and Oriental regions, and like the
previous species, it avoids northern latitudes including
on the territory of Russia.

Brachionus calyciflorus Pallas 1766 (Figs. 2b, 2c) is
mainly distributed in the Southern Urals; to the north
it is known only from the Kama River (Graevskii and
Pogankin, 1937; Tauson, 1947). Both a typical form
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calyciflorus and f. amphiceros Ehrenberg 1838 were
recorded in the Southern Ural region. It was first
found (f. amphiceros) in the Ural River in the environs
of the city of Orenburg in 1923 (Muraveiskii, 1923).
Later, the species was found in ponds in the southern
part of Chelyabinsk oblast (Lyubimova, 1971, 1975), in
Argayash, Maloe Miassovo (Makartseva, 1978; Drab-
kova and Sorokin, 1979), Silach (Kozlova, 1979),
Tabankul (Rogozin, 2006), Malyi Terenkul (Rogozin,
2009), and Bolshoi Kisegach (unpublished data of the
author) lakes in the eastern foothills of the Southern
Urals and in two forest—steppe lakes, Karakulmyak
(Kozlova, 1988) and Sineglazovo (Rechkalov and
Marushkina, 2005) lakes in the Trans-Ural region.
The specimens had the following morphometric char-
acteristics (um): lorica length 330—388, lorica width
186—213, length of dorsal spines 70—83, length of
abdominal spines 60—68, and length of postero-lateral
spines 105—120. In general, Brachionus from eutro-
phic lakes of the Kisegach-Miass system are larger and
bear longer spines then was indicated by Kutikova
(1970). This may be considered as a defense response
to the pressure of Asplanchna, the main invertebrate
predator in the surveyed water bodies; the length of
spines on the lorica is more important for antipredator
defense than the body size (Nandini et al., 2003).

As mentioned before, Brachionus calyciflorus is an
algophage, a weaker competitor for food resources
than B. angularis and other species of rotifers (e.g.,
Keratella cochlearis (Kirk, 2002); it is more actively
utilized by Asplanchna. This rotifer responds nega-
tively to blooms of some cyanobacteria despite its sta-
tus as a typically eutrophic species. In particular,
experimental studies on the relationships between
Microcystis aeruginosa and B. calyciflorus have demon-
strated that this alga is not a suitable food resource for
the rotifer and has a toxic effect on it; the average lifespan
of Brachionus in its presence is only 0.58 = 0.05 day
(Nandini, 2000), and they did not survive and repro-
duce even in the presence of only unicellar specimens
of Microcystis (Nandini and Rao, 1997). Brachionus
calyciflorus is resistant to the oxygen deficiency and
prefers neutral waters to alkaline ones. At high tem-
peratures it loses the competition for food resources
with other algophagous rotifers, e.g., the widespread
Synchaeta pectinata (Stelzer, 1998). Thus, the living
conditions for B. calyciflorus in eutrophic lakes in the
Southern Urals (most of which are mineralized with
alkaline water) with the dominance of microcystis are
far from being optimal for most of the year; in spring
there is the pressure of predatory Asplanchna and
cyclops and the competition with a stronger competi-
tor, rotifers, for food resources, and in summer the
competition with cladocerans and the complexity of
coexistence with M. aeruginosa. That is probably why
the typical form calyciflorus and the form amphiceros
differ significantly in ecological properties: the first
species is a thermobiont (2.3) and o-mesosaprobe
(2.9), the second one is a cryophilic (1.1) B-mesosap-
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robic (2.4) organism (both forms are indicators of
eutrophic conditions in a water body). This largely
explains the features of the change of the forms of Bra-
chionus calyciflorus during the season, which can be
illustrated by the strongly eutrophicated Malyi Teren-
kul and Tabankul lakes connected by a channel in
Chelyabinsk oblast, which we studied in 2005—2006.
In May, the mass development of f. amphiceros was
observed after the ice melted in Malyi Terenkul Lake;
its abundance reached 12000—27000 ind./m?3, but
decreased to 4500—7000 ind./m? by the beginning of
July and to 2000—2400 ind./m? by the end of autumn.
The form calyciflorus appeared only in August during
the period of the maximum water heating and biolog-
ical pollution (Rogozin, 2006) and reached the density
of 11000—14000 ind./m?. In the more heated and pol-
luted Tabankul Lake, the form calyciflorus had an
abundance an order of magnitude higher (above
100000 ind./m?) but occurred only in the height of
summer, whereas f. amphiceros occurred in spring with
the abundance of more than 74000 ind./m? and in
summer (9500 ind./m?). Brachionus c. calyciflorus
provides a mass outburst in zooplankton abundance in
Karakulmyak Lake at the end of summer (Kozlova,
1988). Other forms of the species (Tauson, 1947) were
recorded in the Kama River, anuraeformis Brehm
1909 and dorcas Gosse 1851; data on their quantitative
development are absent. Brachionus calyciflorus is
known from many habitats in the Holarctic and in
African, Neotropical, and Oriental regions; it occurs
everywhere in Russia.

Brachionus diversicornis (Daday 1883) (Fig. 2d) is
mainly distributed in the Southern Ural region. To the
north it is known only from the Kama River (Tauson,
1946) and Yanychkovo Lake in its basin (Kras-
novskaya, 1949). Its typical form diversicornis was
mainly recorded, with several findings from the Ural
River (Akatova, 1954) to the piedmont Kaslinsk and
Kisegach-Miass group of lakes in the northern part of
Chelyabinsk oblast (Drabkova and Sorokin, 1979;
Kozlova, 1979; Rogozin, 2009). The form homoceros
(Wierzejski 1891) was found in Kundravinskoe Lake
(pre—forest—steppe Trans-Ural region (Makartseva,
1978)) and Malyi Terenkul Lake (Rogozin, 2009)
(foothills of the Ilmen Mountains). The abundance of
the species in most cases was not reported by the
researchers who found them. According to our data,
the species occurs in autumn (September) with a den-
sity from 300 to nearly 19000 ind./m? (f. diversicornis)
and more than 19000 ind./m? (f. homoceros) in differ-
ent years. Because of the small number of findings of
Brachionus diversicornis, we could not determine its
ecological properties (relation to temperature regime,
saprobity, and trophic state of water bodies); accord-
ing to the literature data, this B-mesosaprobic species
prefers well-heated eutrophic waters (Sladecek, 1983;
Teoreticheskie voprosy..., 1993; Jersabek and Bolort-
setseg, 2010). The species is distributed in the Holarc-
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tic and Oriental regions; it extends in Russia from the
west of the European territory to Eastern Siberia
(Kutikova, 1970).

Brachionus plicatilis Miiller 1786 (Figs. 3a, 3b) was
first found in the Ural region in saline lakes of the for-
est—steppe Transural region in 2017: Bolshoi Shantro-
pai (f. longicornis Fadeev 1925), Podbornoe, Solenoe,
and Sladkoe lakes (the typical form). According to the
literature data, it is a eurythermal (Jersabek and Bol-
ortsetseg, 2010) B-mesosaprobic species (Sladecek,
1983). It is a halobiont but with a very wide range of
tolerance to mineralization (Jersabek and Bolort-
setseg, 2010; Lazareva et al., 2013); therefore, it occurs
in fresh waters. It is distributed in the Holarctic and
Neotropical regions and Oceania. It is known every-
where in Russia.

Brachionus quadridentatus Hermann 1783 (Fig. 3¢)
in the Southern and Middle Ural regions is presented
by several forms except the typical f. quadridentatus:
brevispinus Ehrenberg 1832, cluniorbicularis Skorikov
1894, hyphalmyros Tschugunoff 1921, rhenanus Laut-
erborn 1893, and zernovi Voronkov 1907. The first
findings of Brachionus quadridentatus (f. quadridenta-
tus) were recorded as early as at the beginning of the
20th century (Furman and Tiebo, 1910) in the South
Ural forest—steppe Lakes Kozhakul and Urukul (the
first lake is mineralized to 2350 mg/dm?). A typical
form was found later in southern steppe regions, in the
Ural River (Akatova, 1954) and water bodies in the
environs of the city of Troitsk (Zinoviev, 1931) and in
the pre—forest—steppe Trans-Ural region (Rechkalov
and Marushkina, 2005), in the Middle Urals in the
Kama River and water bodies of its basin (Oparina,
1923; Tauson, 1946, 1947; Krasnovskaya, 1949). The
forms brevispinus and cluniorbicularis were found in
steppe ponds in the Southern Ural region (Lyubi-
mova, 1975), and the first form was found in steppe
saline Yuzhigan Lake in the Southern Urals (my data)
and in the Kama River (Tauson, 1947). We found the
form Ayphalmyros in the mineralized Lakes Atkul and
Selezyan in the Southern Ural region (environs of the
city of Etkul) in 2017. The forms rhenanus and zernowi
were recorded only in the Middle Urals (Peschanoe
Lake near the city of Perm, Oparina, 1923; the Kama
River, Tauson, 1947), we found the latter form in the
piedmont Bolshoe Miassovo Lake (environs of the city
of Miass). We did not determine the ecological properties
of Brachionus quadridentatus because of its few findings;
according to the literature data, it is a f-mesosaprobic
eurythermic euryhaline species (Kutikova, 1970; Jers-
abek and Bolortsetseg, 2010), an indicator of eutro-
phic conditions (Podshivalina and Yakovlev, 2012).
Brachionus quadridentatus is a cosmopolite known in
most zoogeographical regions of the world; it is spread
throughout the entire territory of Russia.

Brachionus rubens Ehrenberg 1838. The first find-
ings of the species in the Ural region were recorded in
the upper and middle courses of the Kama River in the
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Fig. 3. Species of the genus Brachionus from water bodies in the Ural region: (a) B. plicatilis f. longicornis Fadeev 1925 from Bol-
shoi Shantropai Lake, (b) B. plicatilis f. plicatilis Miiller 1786 from Sladkoe Lake, (c) B. quadridentatus f. zernovi Voronkov 1907
from Tabankul Lake, (d) B. quadridentatus t. hyphalmyros Tschugunoft 1921 from Atkul Lake.
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middle of the 20th century (Kerentseva et al., 1946;
Tauson, 1946, 1947). In the Southern Urals, the spe-
cies was first recorded in Bolshoi Kisegach and Bol-
shoi Ishkul lakes located in the eastern foothills of the
Ilmen Mountains, but the data were not confirmed
and published. Despite the fact that sampling of the
material in the lakes was performed repeatedly, we
never found B. rubens. The first official record was
made in the forest—steppe lake Sineglazovo Lake on
the southern edge of the city of Chelyabinsk (Rechka-
lov and Marushkina, 2005). The authors did not indi-
cate the degree of the quantitative development of the
species populations. It occurs in highly eutrophic
water bodies (Kutikova, 1970) where it associates with
crustaceans as a commensal and may suppress to a
certain degree their development (Nandini and Rao,
1993), often being itself suppressed by filamentous colo-
nies of cyanobacteria (Rothaupt, 1991). It is an euryther-
mic euryhaline (Jersabek and Bolortsetseg, 2010) o-
mesosaprobe (Sladecek, 1983). Brachionus rubens is
distributed throughout the Holarctic; in Russia it is
spread in temperate and southern latitudes.

Brachionus sericus Rousselet 1907. The first and
the only finding of the species was recorded in the
Urals in the Kama River in the area of the city of Perm
(Tauson, 1947). Quantitative data are not presented.
According to the ecological properties, the species is
an oligosaprobe inhabiting warm fresh waters (Jersa-
bek and Bolortsetseg, 2010). It is distributed in the
Palearctic, Afrotropical, and Australasian regions. In
Russia it is known in the European territory and in the
Caucasus.

Brachionus urceolaris Miiller 1773. The first find-
ings were recorded in the Southern and Middle Ural
regions in the Ural and Kama rivers, respectively, and
dated from 1923 (Muraveiskii, 1923; Oparina, 1923).
One more finding in the steppe zone of the Southern
Urals was recorded in 1970 (Lyubimova, 1971).
B. urceolaris was repeatedly found in the Middle Ural
region, in the Kama River and water bodies of its basin
(Graevskii and Pogankin, 1937; Tauson, 1946, 1947,
Krasnovskaya, 1949) and in the Polar Urals (Bog-
danov et al., 2004). The degree of the quantitative
development of the species populations is not
reported. According to the literature data, it is a
[B-mesosaprobic eurythermic euryhaline species living
mainly in periphyton (Jersabek and Bolortsetseg,
2010). It is spread in the Holarctic and Neotropical
regions.

The data indicate that despite its wide distribution
the genus Brachionus is represented in the Ural region
by only a few findings and its representatives seldom
reach a high quantitative development. Brachionus
species occur, mainly in the Southern Ural regions
and in shallow, often mineralized eutrophic lakes,
which is determined by the features of the biology of
many species of the genus. Namely, these water bodies
in the Ural region have been insufficiently studied
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and, taking into account the general invasion of the
southern fauna to northern latitudes, a considerable
broadening of the list of species and forms of the genus
Brachionus in the Ural region may be expected after its
thorough study.

Genus Notholca Gosse 1886. The known sites of
findings of the most widespread species of the genus in
the Ural region are shown in Fig. 4.

Notholca acuminata (Ehrenberg 1832) was first
recorded in the Middle Urals in the Danilikha River, a
tributary of the Kama River in the city of Perm (Opa-
rina, 1923) and, later, in the Kama River (Graevskii
and Pogankin, 1937). Later, the species was found in
lakes in the eastern foothills of the Southern Urals
(Bolshoi Kisegach, Makartseva, 1978; Bolshoe
Miassovo, Rogozin, 1995; Turgoyak, Rogozin, 1998;
Uvildy, Rogozin, 2009), in lakes of the forest—steppe
Trans-Ural region (Sineglazovo, Rechkalov and
Marushkina, 2005; Smolino, unpublished data of the
author), and in an unnamed lake in the Baidaratay-
akha River basin on the eastern macroslope of the
Polar Urals (Bogdanov et al., 2004). Other findings of
N. acuminata at polar latitudes but outside the Ural
region are known. The specimens found had the fol-
lowing sizes of the lorica: length 230—280 um, width
90—118 um, anterior dorsal spines 27—38 um, inter-
mediate spines 6—12 um, and lateral spines 30—35 um.
The researchers who recorded N. acuminata did not
report the data on the quantitative development of the
species. According to our data, the species reached an
abundance of 500 ind./m? in Smolino Lake in May
2006 but later the species was not found; the species
was found in Bolshoe Miassovo Lake in September,
where its abundance was 172 ind./m3. The only find-
ing in Uvildy Lake was recorded in November, where
the abundance was 150 ind./m3. N. acuminata is a
cryobiont (0.3) and oligosaprobe (1.0) with respect to
its ecological properties. The water mineralization is,
apparently, of low importance because this rotifer was
found in both mineralized and freshwater bodies. This
coincides with the other data on the species biology,
which characterize it as a cold-water stenothermic and
euryhaline organism (Jersabek and Bolortsetseg,
2010). It has a Holarctic distribution mainly in north-
ern latitudes that follows from the features of its biol-
ogy; in Russia it is known throughout the entire terri-
tory. As can be seen from the above data, the species is
rather rare and not numerous in the Ural region.
Unfortunately, the absence of retrospective data on
the abundance of N. acuminata does not make it pos-
sible to trace the long-term dynamics; however, warm-
ing of water bodies in general (Rogozin and
Gavrilkina, 2015) probably negatively affects the state
of the population of this cryobiont because a tempera-
ture above 22°C is critical for it (Galkovskaja, 1987).

Notholca bipalium (Miiller 1786). This species was
recorded only once in the Ural River in the environs of
the city of Orenburg (Muraveiskii, 1923). According to
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Fig. 4. Map of the distribution of species of the genus Noz-
holca in the Ural region. The state boundary with Kazakh-
stan is marked by a dashed line.

the literature data, it inhabits mineralized continental
and marine waters and is distributed throughout the
entire Holarctic region. Based on this, it may be sug-
gested that new records of the species will be made
when studying numerous mineralized lakes in the
Southern Urals.

Notholca caudata Carlin 1943. The only locality of
this species is in the Polar Ural region in Khadata-
Yugan-Lor and Bolshoe Shchuchie lakes, in small
piedmont lakes on the eastern macroslope, and in the
channels of the river on the northern macroslope
(Bogdanov et al., 2004). Quantitative development is
not reported. It is considered to be a cold-water steno-
thermic species (Pejler and Berzins, 1989) that does
not usually spread in the Holarctic below 58° N
(Kutikova, 1998). There is information that reproduc-
tion of the population stops at water temperatures
above 10°C (Walz et al., 1989). The species biology
and modern climatic trends make findings of the spe-
cies highly unlikely in the Middle and especially in the
Northern Ural regions.

Notholca foliacea (Ehrenberg 1832) (Fig. 5) was
first recorded in tributaries of the Tobol River, the
Sinturka and Pelym rivers, in 1936 (Tauson, 1936)
and, later, in the Kama River (Tauson, 1946). In the
Southern Urals, it was recorded in the piedmont Lakes
Bolshoe Miassovo and Turgoyak of the Ilmen Moun-
tains. The specimens found had the following sizes of
the lorica: length 170—175 um, width 60—70 um,
length of anterior dorsal spines 22—26 um, length of
intermediate spines 18—20 um, and length of the lat-
eral spines 20—22 um. The abundance varies from
1000 (Bolshoe Miassovo) to 80—230 ind./m? (Tur-
goyak). The species occurs in May after the beginning
of ice drift and probably inhabits the lakes in the ice
period as well. It was mentioned as a spring species by
many researchers (e.g., Kuczynska-Kippen and
Basinska, 2008; Shumka, 2014). It is a cryobiont (0.3)
and oligosaprobe (1.3) with respect to the ecological
properties. According to the literature data, it is a
euryhaline (Jersabek and Bolortsetseg, 2010) and
euryionic species (Gillard, 1948). It has a cosmopolite
distribution but has not been yet found in the Asian
region, Antarctica, or Oceania. It is known through-
out the entire territory of Russia, mainly in northern
and temperate latitudes.

Notholca labis Gosse 1887 is found throughout the
Ural region from the Ural River near the city of Oren-
burg (Muraveiskii, 1923) to the polar lakes (Bogdanov,
2004). In the Southern Ural region, it is known from
Turgoyak (Podlesny, 1927) and Uvildy (Rogozin,
2009) lakes in the foothills of the Ilmen Mountains
(Podlesny, 1927); in the Middle Ural region it is
known from Russkoe Lake in the environs of the city
of Perm (Tauson, 1936). The specimens had the fol-
lowing sizes of the lorica: length 180—195 um, width
90—110 wm, length of anterior dorsal spines 28 um,
length of intermediate spines 4—5 um, and length of
lateral spines 20—22 um. The degree of the quantita-
tive development of the species is not indicated in the
literature; we found N. labis with an abundance of
357 ind./m? in May soon after ice melting. According
to the literature data, the species is similar to the pre-
vious species in biology; our own data are insufficient
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for more accurate characterization of it in the Ural
region. The species is distributed in northern latitudes,
mainly in the Palearctic (Kutikova, 1970; Jersabek and
Bolortsetseg, 2010). In Russia, it is predominantly
widespread in northern latitudes.

Notholca squamula (Miiller 1786). The first finding
of this species in the Ural region was recorded in rivers
of the eastern macroslope of the Polar Urals only at
the beginning of the 2000s (Bogdanov, 2004). Later,
the species was found in the Southern Ural region in
piedmont Lakes Turgoyak (my own data) and Uvildy
(Rogozin, 2009) and the forest—steppe brackish Smo-
lino Lake in the environs of the city of Chelyabinsk
(author’s data). Only a typical form squamula was
found. The specimens had the following sizes of the
lorica: length 140—187 um, width 95—115 um, length
of anterior dorsal spines 19—29 um, length of interme-
diate spines 8—12 um, and length of lateral spines 14—
15 um. According to our data, the abundance is low,
100—600 ind./m?, and the species occurs mainly at the
beginning of spring including under the ice. It was
recorded in Uvildy Lake in August as well. It is a well-
expressed cryobiont (0.1) and oligosaprobe (0.7); the
species is euryhaline according to our findings and the
literature data (May 1980; Ramdani et al., 2001; Jers-
abek and Bolortsetseg, 2010). According to the data of
May (1980), the development of N. squamula is deter-
mined by the water temperature (the optimum is
below 10°C); when water is warmed up to higher tem-
peratures, the species develops in deeper layers near
the bottom layers (Stemberger et al., 1979). Therefore,
it is generally typical of the winter period (Barrabin,
2000). For example, in Chudskoe Lake N. squamula
reached high abundance in the littoral zone from
December and in the more slowly cooling pelagic part
from January to April (Virro, 2001). At the same time,
N. squamula was indicated as one of the main species
of zooplankton in brackish shallow lakes in the Nile
delta with the maximum development in summer at
temperatures above 22°C (Ramdani et al., 2001),
which, apparently, confirms the existence of a specific
summer race of this species (Virro, 2001). The abun-
dance of N. squamula is greatly determined by the
abundance of consumed diatoms Asterionella formosa,
whereas other microalgae (Chlorella, Microcystis, etc.)
are rejected (May, 1980). Notholca squamula is one of
the pioneer species of zooplankton in glacial lakes
formed as a result of climate warming (Kammerlander
et al., 2016). Notholca squamula is distributed in all
geographical regions of the world except Oceania, but
mainly in northern and temperate latitudes of the Hol-
arctic. It is distributed all over Russia.

Like Brachionus, the genus Notholca is not wide-
spread and is comparatively rare in the regions of the
Urals studied; its representatives never reach high
abundance. They are mainly cryobionts with respect
to the biological properties and prefer oligotrophic
waters, and their development occurs during the ice
period and in early spring. Because most hydrobiolog-
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Fig. 5. Notholca foliacea (Ehrenberg 1832) from Turgoyak
Lake.

ical studies were performed in other periods, the data
on the genus Notholca may be scarce for this reason as
well.
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