
ISSN 1062-3590, Biology Bulletin, 2022, Vol. 49, No. 7, pp. 763–783. © Pleiades Publishing, Inc., 2022.
Russian Text © The Author(s), 2021, published in Zoologicheskii Zhurnal, 2021, Vol. 100, No. 7, pp. 723–744.
The Fauna and Ecology of Rotifers in the Urals: 
Family Trichocercidae (Rotifera, Eurotatoria, Ploima),

Genera Ascomorphella and Trichocerca
A. G. Rogozin*

South Urals Federal Research Center of Mineralogy and Geoecology, Ural Branch, Russian Academy of Sciences,
Miass, Chelyabinsk oblast, 456317 Russia

*e-mail: rogozin57@gmail.com
Received May 15, 2020; revised July 16, 2020; accepted July 24, 2020

Abstract—Information on the fauna and distribution of the rotifers of the family Trichocercidae in the Urals
is summarized based both on the author’s original research and an analysis of literature sources. Data on their
localities, biology, morphology, quantitative development, and indicative properties in the Urals’ water bod-
ies are presented.

Keywords: Rotifera, Eurotatoria, Ploima, Trichocercidae, rotifers, the Urals, fauna, distribution, species
biology
DOI: 10.1134/S1062359022070172

This work is a further summary of the material on
rotifers of the order Ploima in the Urals. It summarizes
the data accumulated over a century on the fauna and
ecology of the Rotifera of the Urals based on materials
published in the period from 1910 to the present, as
well as the author’s own research conducted in the
water bodies of the Southern Urals and the Trans-
Urals from 1986 to 2019. Previous works (Rogozin,
2018, 2019, 2020) considered the family Brachionidae.
This article is dedicated to another large family,
Trichocercidae Harring 1913. For the species with
enough quantitative data, the individual indicator sig-
nificance and indicator weight have been calculated
(the latter can also be considered as an indicator of
stenobiontness/eurybiontness, Rogozin, 2018b). They
characterize the specific features of the species biology
(relation to water temperature (Rogozin et al., 2015),
saprobity (Rogozin, 2018a), and trophic type of reser-
voir (Rogozin, 2018b)). Obtained on local material,
these data are most objective in the regional geograph-
ical conditions. In the absence of such information, we
use literature data, the application of which, of course,
is more limited.

The family Trichocercidae currently includes three
genera: Ascomorphella Wiszniewski 1953, Trichocerca
Lamarck 1801, and Elosa Lord 1891 (Kutikova, 1970;
Shiel and Koste, 1992). Representatives of the first
two genera are found in water bodies of the Urals.

Genus Ascomorphella Wiszniewski 1953. A mono-
typic genus with a single representative, A. volvocilola
(Plate 1886).

Ascomorphella volvocilola (Plate 1886)

The only single specimen of the species was found
by Oparina (1923) in Peschanoe Lake in the coast
region of the Kama River (near Perm). It was found in
the colonial algae Volvox globator L. 1758. The total
length of the specimen was 138 μm.

It is one of the few parasitic rotifer species; it inhab-
its the volvox. The specifics of the habitat may explain
the exceptional rarity of A. volvocilola finds in the
region. As was noted by Kirk (1998), the successful
introduction and reproduction of rotifers in an algae
colony (in oospores developing in spring) require a
high abundance of volvox in a particular water body
for a very long time. This, as a rule, is not realized in
the Ural reservoirs, although volvox is widespread
here, it is not abundant and even quite rare. The vege-
tative season is too short to contribute to A. volvocilola
success. In more southern regions, this rotifer can sig-
nificantly affect Volvox populations (Ganf et al.,
1983).

Sládeček (1983) assigned the species to beta-
mesosaprobes (individual saprobic index 1.5).

A. volvocilola is distributed in all zoogeographic
zones, except for the Antarctic and the Pacific. In
Russia, it is known from many, mainly western,
regions.

Genus Trichocerca Lamarck 1801. This extensive
genus includes more than a hundred species, 25 of
them are found in the Urals. Two of them, T. gracilis
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764 ROGOZIN
(Tessin 1890) and T. sejunctipes (Gosse 1886), are cur-
rently considered as species inquirenda (Segers, 2007).

Trichocerca bicristata (Gosse 1887)
Two finds in the Urals were from Peschanoe Lake

and the Kur’ya River in the coastal region of the Kama
(Oparina, 1923) and in the f loodplain lakes of the
Kama (Vershinin, 1953). The abundance of the spe-
cies was given verbally: “a few” and “single speci-
mens.” The representatives of the species were found
in July and August. According to the measurements
made by Oparina, the length of the body is 289 μm, the
width is 120 μm, and the length of the left toe is
240 μm. So, the size corresponds to the average values
for the species.

The species inhabits thickets of aquatic vegetation,
detritus, and sand and occasionally was found in
plankton (Kutikova, 1970). According to other data, it
is a pelagic species (Morales-Baquero et al., 1989). In
small, overgrown water bodies, it can reach a high
abundance and may dominate (Green, 2001). Appar-
ently eurythermal, it occurs at temperatures from 8 to
24.5°С (Shiel and Koste, 1992). This is also evidenced
by the finds of the species at the latitude of the Polar
Urals on the Yamal Peninsula (Bogdanov et al., 1997).
According to some reports (Xue et al., 2014), it prefers
eutrophic waters rich in nutrients. According to
Sládeček (1983), it is an oligosaprobe (1.0) with a high
indicator weight.

The species is distributed throughout Russia. It
occurs in all zoogeographic regions, except for Ant-
arctica.

Trichocerca bidens (Lucks 1912)
This species was repeatedly recorded in the lakes of

the Ilmenskaya group in the Southern Urals in the
foothills of the Ilmenskii Range (Argayash, Bolshoi
Kisegach, Bolshoye Miassovo, Sirikkul, etc.) by the
expeditions of A.O. Towson and N.V. Bondarenko;
these data refer to the end of the 1930s and have not
been published. Kutikova (1970) mentioned this spe-
cies for Chelyabinsk oblast; however, it is impossible
to specify the published source she used. In published
materials, this species is indicated for the Middle Cis-
Urals (the Kama River and floodplain lakes, (Tauson,
1946, 1947; Vershinin, 1953)). In all cases, only single
individuals were found. Our only find of T. bidens was
made in Bolshoe Miassovo Lake. The size: body
length 180–186 μm, length of toes 52–55 μm. The
species occurred in the pelagic zone in July, in the
upper water layer (0–10 m) warmed up to 22°С. The
population density is 600–800 ind./m3.

The species inhabits peat bogs and shallow over-
grown and swampy water bodies (Kutikova, 1970). It
can be confined to the sapropel zone in small lakes up
to 11 m deep (Jersabek, 1995) or to f luvial silt deposits
with loam and macrophyte detritus in shallow water
(Ermolaeva, 2015). Apparently, it is a eurythermal
species, since it is found in large numbers both in rel-
atively cold waters (8–12°С) and in those heated
above 30°С (Chittapun et al., 2007). It is an eurybiont
species also in relation to the oxygen concentration
and pH of the water (Jersabek and Bolortsetseg, 2010).
Studies of high-mountain water bodies of Mexico
have shown that the species is indifferent to the nutri-
ent content and turbidity (Muñoz-Colmenares and
Sarma, 2017). Sládeček (1983) classified it as an oligo-
beta-mesosaprobe species (1.3) with a good indicator
weight.

In Russia, it is widespread throughout the territory.
It occurs in all zoogeographic regions, except for Ant-
arctica.

Trichocerca brachyura (Gosse 1851)
The first find in the Urals was recorded in the shal-

low overgrown Chernen’koe Lake in the foothills of
the Ilmenskii Range in the Southern Urals (unpub-
lished data by A.O. Tauson, 1937). Later it was
encountered in the Cis-Urals in the Kama River (Tau-
son, 1946, 1947) and in the Middle Urals in Shartash
Lake (Balabanova, 1949).

It inhabits small overgrown reservoirs, bogs, and
psammon (Kutikova, 1970). It may be a dominant in
rotifer communities in eutrophic water bodies with
low transparency (Geng et al., 2005). Nevertheless,
Sládeček (1983) classified it as an oligosaprobe species
(1.1) with a high indicator weight, which may result
from its association with bog waters. Flow seems to
have a negative effect on the development of
T. brachyura (Czerniawski and Domagała, 2010).

Widespread in Russia. It occurs in all zoogeo-
graphic regions of the Earth.

Trichocerca capucina (Wierzejski et Zacharias 1893)
(Fig. 1a)

The first and very numerous finds of the species in
the South Ural lakes of the Kasli and Ilmen groups
(Akakul, Alabuga, Argayash, Bolshie Kasli, Bolshoe
Miassovo, Maloye Miassovo, Kirety, Sungul, Uvildy,
etc.) date back to the beginning of the last century
(Furman and Tiebo, 1910). These findings were sub-
sequently repeatedly confirmed (Maslennikova, 1941;
Podlesny and Troitskaya, 1941; Rogozin, 2009). The
species is also found in water bodies of the forest–
steppe Trans-Urals (Makartseva, 1978; Ogorod-
nikova, 1977). The southernmost finds in the Urals
were recorded in the Ural River, in the steppe regions
of Orenburg oblast (Muraveisky, 1923; Akatova,
1954). Quite a lot of finds are known from the Middle
Urals and the Cis-Urals, especially in the Kama River
and the lakes of its basin (Balabanova, 1949; Kras-
novskaya, 1949; Tauson, 1934, 1946; etc.).
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
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Fig. 1. Trichocercidae from the South Ural water bodies: (a) Trichocerca capucina (Wierzejski et Zacharias, 1893) from Elovoe
Lake; (b) T. dixonnuttalli (Jennings, 1903) from Malyi Terenkul Lake. 

100 µm 50 µm

(a) (b)
According to our data, the body length is 370–
398 μm; left toe, 110–115 μm; right toe, 33–37 μm.
Oparina (1923) provided a body length of 260 μm and
the left toe length of 80 μm.

It is a planktonic species found in the pelagial and
phytal zones (Kutikova, 1970). Our data confirms this:
although the rotifer was also found in small overgrown
water bodies, the main habitat in the Urals is the pela-
gial zone of large lakes. Over the entire data array
(more than 560 samples), the occurrence of
T. capucina is 10%, including more than 80% in the
pelagic zone. It is a termophilic species, like most
Trichocerca species (Segers, 2003), which is con-
firmed by our data on Ural water bodies (Rogozin
et al., 2015). Trichocerca capucina is a thermobiont
(2.4), extremely rare in cold waters (with a tempera-
ture not lower than 8°С). Therefore, both in the Urals
and in other regions of the Earth with a temperate cli-
mate, it is a “summer” species (Herzig, 1987). In very
cold and slowly warming water bodies, it can reach its
maximum development in autumn (Makarov et al.,
2019). In the lakes of the Southern Urals, T. capucina
in the vast majority of cases was found in July and
August, during the period of maximum water heating,
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
and only occasionally in June and September. In the
deep lakes (over 20 m), T. capucina was concentrated
mainly in the upper warmest water layers (0–10 m)
and never descends below a depth of 15 m. Similar
results were obtained in warmer regions of the planet
(Baloch et al., 1998). This confirms the rotifer as an
epilimnic species (Matveeva, 1986) and corresponds
to the properties of a thermobiont inhabiting temper-
ate climate ecosystems. As for other properties of the
species, T. capucina is a stenobiont halophobe avoid-
ing mineralization above 200 mg/dm3 (Bielańska-
Grajner and Cudak, 2014).

The highest population density, 14500 ind./m3

with a biomass of 0.103 g/m3, was recorded in Bolshoe
Miassovo Lake in the eastern foothills of the Ilmenskii
Range in the Southern Urals in August. The average
abundance of T. capucina is small, amounts to 1930 ±
872 ind./m3, and often does not exceed 1000 ind./m3.
Most Ural authors estimate the abundance of
T. capucina according to the visual scale as “not abun-
dant” or “single” (Maslennikova, 1941; Makartseva,
1978; etc.), sometimes mass reproduction is noted at
the end of summer (Argayash Lake, Makartseva,
1978). The low abundance can be explained by various
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reasons. First, it is a predatory rotifer (feeds by sucking
out the eggs of other planktonic rotifers, Schmidt-
Rhaesa, 2014) and, due to such specifics of feeding, it
does not reach a high abundance. Second, stenobionty
with a pronounced preference for well-warmed waters
greatly shortens the duration of vegetation in cold Ural
water bodies and does not allow T. capucina to reach a
high abundance. Third, the species is pelagic, prefer-
ring relatively large water bodies; while in the Ural cli-
mate, the pelagial waters warm up especially slowly.
The first reason is obviously the main one, because a
consistently low abundance of T. capucina has also
been recorded even in year-round warm waters
(Ramírez García et al., 2002).

According to our data, T. capucina is a mesotrophic
species (individual index 1.3) with a fairly high steno-
biont index (3.62). This data differs from the materials
of a number of authors who consider the genus Tricho-
cerca, including T. capucina, to be confined to eutro-
phic waters (Ruttner-Kolisko, 1974; Bērziņš and
Pejler, 1989; Geng et al., 2005). Such a contradiction
can be associated both with a more accurate method of
quantitative determination of indicator properties
(Rogozin et al., 2015; Rogozin, 2018b) in relation to
the trophic state of the reservoir and with differences
in these properties in different natural and geographi-
cal zones. Despite the thermophilicity and, conse-
quently, the occurrence in the period of the highest
productivity of water bodies, in the conditions of the
Urals, the species is consistently confined to oligo-
and mesotrophic lakes. The revealed saprobic proper-
ties of T. capucina are fundamentally different from
Sládeček’s data for Europe. Sládeček (1983) classified
the species as an oligosaprobe (1.2) with a high indica-
tor weight; in the Urals, it seems to be a beta–alpha–
mesosaprobe species (2.1), tending to moderately
muddy waters. There is no particular contradiction
here with the mesotrophicity of the species, since sap-
robity is not a complete analogue of trophicity,
although these concepts are sometimes used as syn-
onyms (Shitikov et al., 2003). The contradiction with
Sládeček’s data on saprobity is quite typical for data on
the water bodies of the Urals and has already been dis-
cussed by us in a separate paper (Rogozin, 2018a).

The species is known throughout Russia. It occurs
in all zoogeographic regions, except for the Pacific
and Antarctic.

Trichocerca cavia (Gosse 1886)
This species was mentioned by Kutikova (1970) as

occurring in Chelyabinsk oblast (Southern Urals);
however, it is impossible to find the original source of
this information; the authorship, site, and time of that
find are still unknown. The second and so far the last
find of T. cavia in the Urals was made by us in the over-
grown shallow Bolshoi Tatkul Lake (eastern foothills
of the Ilmenskii Range in the Southern Urals) in the
coastal zone among Ceratophyllum, water milfoil, and
elodea. According to our data, the body length is 90–
117 μm and the length of the toes is 30–35 μm. There
are no data on the quantitative development, as only
single individuals were encountered.

Published data on the biology of T. cavia are scarce.
Like many other species of the genus, it lives mainly in
overgrown, swampy water bodies, often among sub-
merged mosses. Sometimes it can be found in plank-
ton and can be very numerous in thickets (Ejsmont-
Karabin, 1995). According to Sladeček (1983), it is a
good indicator of oligo-beta-mesosaprobity.

The species is known in many regions of Russia
from the Center to Eastern Siberia. It occurs in all
zoogeographic regions, except for the Pacific and Ant-
arctic.

Trichocerca collaris (Rousselet 1896)
The only mention of a find of this species in the

Urals was found in the handwritten report of a student
of Moscow State University, N.V. Bondarenko (1938),
who worked on Lake Ilmenskoe (foothills of the
Ilmenskii Range in the Southern Urals, vicinity of the
city of Miass). A reference to this record is given in my
monograph (Rogozin, 1995). Trichocerca collaris is
known in many reservoirs of Central Russia, in the
Volga region, and in the Far North. Like the previous
one, this species is an inhabitant of overgrown reser-
voirs and swamps, where it occurs among microalgal
mats and mosses (Riccia and Sphagnum). Apparently,
it is eurythermal (range from 8 to 28°С) and occurs,
for example, both in the lower reaches of the Yenisei
River (Grese, 1957) and in the upper reaches of the
Nile (Iskaros et al., 2008). It is usually confined to
acidic waters (with pH up to 3.7) (Pejler and Bērziņš,
1993; Jersabek and Bolortsetseg, 2010). Like many
other “swamp” species, it is oligo-beta-mesosaprobe
species (Sládeček, 1983).

The species is known in many regions of Russia
from the Center to Eastern Siberia. It is found in all
zoogeographic regions except for the Pacific and Ant-
arctic.

Trichocerca cylindrica (Imhof 1891)
The first finds of this species in the South Ural

lakes of the Kasli group (Argayash, Bolshiye Kasli, and
Kirety) date back to the beginning of the last century
(Furman and Tiebo, 1910). Subsequently, this species
was also found in other lakes of the eastern foothills of
the Southern Urals: Arakul and Bolshoe and Maloe
Miassovo (Drabkova and Sorokin, 1979; Lyubimova,
1981; Makartseva, 1978; Rogozin, 1995), as well as in
many other reservoirs of the Ilmenskaya group of lakes
(manuscripts by A.O. Tauson, N.V. Bondarenko, and
others). It is also found in the lakes of the forest–
steppe Trans-Urals—Kundravinskoe Lake (Kozlova,
1966), Smolino Lake (Rechkalov and Marushkina,
2005), Argazinskoe Reservoir on the Miass River
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
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(Kozlova and Shilkova, 1966), and in steppe water
bodies (Lubimova, 1975). The southernmost records
for the Urals were for the Ural River in the steppe
regions of Orenburg oblast (Akatova, 1954). Quite a lot
of finds were recorded for the Middle Urals and the
Cis-Urals, especially in the Kama River and the lakes
of its basin (Tauson, 1934, 1935, 1946; Vershinin,
1953). The northernmost finds of T. cylindrica in the
Urals were in the tributaries of the Lower Ob River
(Bogdanov et al., 2005). According to our data, the
body length is 300–320 μm; left toe, 250–262 μm; and
right toe, 18–22 μm.

It is a planktonic species that also inhabits the phy-
tal zone (Kutikova, 1970). The occurrence throughout
our samples in the lakes of the Southern Urals is less
than 1.5% and that of them in the pelagial of lakes,
75%. The biology of the species is similar to that of
T. capucina considered above. It is a thermobiont
(2.4), confined to the period of maximum water heat-
ing (August–early September); it stays in the epilim-
nion, not diving down below 10 m, or in shallow bays.
An inverse dependence of the average daily abundance
of T. cylindrica on water temperature was noted
(Ermolaeva et al., 2016). Despite the pronounced
thermophilicity of T. cylindrica, it is now generally
accepted that its twin-species, T. chattoni (de Beau-
champ 1907), inhabits subtropical and tropical
regions, while T. cylindrica is a “cold-water species”
(cit. ex. Segers, 2003), although it is more correct to
consider T. cylindrica a warm-water species, but con-
fined to water bodies of a temperate climate.

Mäemets (1983) considered T. cylindrica as an
indicator eutrophic species for Estonian lakes, and
Andronikova (1996) followed him, considering the lit-
erature data. According to our data, T. cylindrica is a
typical mesotrophic species with an individual trophic
index of 1.0 and the highest indicator significance
(5.0); it is a stenobiont. Although the overwhelming
majority of works do not provide quantitative data on
T. cylindrica, only one of the T. cylindrica records
(including unpublished materials) made for the Urals
refers to eutrophic water bodies, the other recorded
findings were made in meso- and oligomesotrophic
water bodies. Consequently, in the Urals, T. cylindrica
can be considered not only an eutrophy-indicator spe-
cies, but in general a species that prefers eutrophic
conditions. The controversy of the eutrophic indicator
status of T. cylindrica was also discussed earlier (Pejler
and Bērziņš, 1993).

According to our data, the individual saprobic
index of T. cylindrica is 1.4 (with an indicator signifi-
cance of 3.62). This is consistent with those given by
Sládeček (1983) of 1.2 and 4, respectively.

According to our data, the highest abundance of
T. cylindrica is 1600 ind./m3, and the average for the
season is 1200 ± 210 ind./m3. The species was found
only in August and September when the water warmed
up the most. The summer–autumn maximum in the
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
development of the species (with similar quantitative
indicators) was also noted in the lakes of North Amer-
ica (Stemberger et al., 1979) and in northern India
(Irfan et al., 2013).

It feeds on algae, mainly on chrysophytes (Barra-
bin, 2000), and on eggs of other planktonic rotifers
(Schmidt-Rhaesa, 2014).

In the lakes of the Southern Urals, T. cylindrica
sometimes may be one of the main plankton species.
Lyubimova (1981) reports a 60% level of occurrence of
the species in the oligotrophic lake Arakul (eastern
foothills of the Southern Urals) with an average bio-
mass for the season of 0.003 g/m3. According to her
data (Lyubimova, 1975), T. cylindrica is one of the
mass species in the ponds of the Chesmenskii fish
farm in the forest–steppe zone in the southern part of
Chelyabinsk oblast. According to the data of Lenin-
grad hydrobiologists (Makartseva, 1978; Drabkova
and Sorokin, 1979), Trichocerca cylindrica is one of
the leading forms of plankton in Argayash Lake (for-
est–steppe of the Trans-Urals). In general, the species
is not abundant (600–900 ind./m3) and reaches its
maximum development in the Ural lakes only at the
end of summer (Kozlova, 1966; Kozlova and Shilkova,
1966). However, T. cylindrica is often characterized by
a very high occurrence at a low abundance, which was
also noted by foreign researchers (Stanachkova et al.,
2017).

The species is known in many regions of Russia
from Karelia to the Far East. It occurs in all zoogeo-
graphic regions, except for the Pacific and Antarctic.

Trichocerca dixonnuttalli (Jennings 1903)
(Fig. 1b)

This species was first recorded in the Ilmenskoe
and Maloye Miassovo lakes of the eastern foothills of
the Southern Urals in the mid-1930s by members of
the expedition of A.O. Tauson (as Diurella inermis;
unpublished data), and then in the lower reaches of
the Ural River (Akatova, 1954). In fact, it is already
outside the Urals, even in its broadest sense. We
recorded this species in the plankton of Bolshoe
Miassovo (Rogozin, 1995, mentioned as T. inermis)
and Malyi Terenkul (Rogozin, 2009a) lakes in the
foothills of the Ilmenskii Range. According to our
data, the body length is 89–113 μm; left toe, 38–
48 μm; and right toe, 23–27 μm.

The scarce data only for two lakes do not allow us
to conclude anything about the biology of the species.
It was found only in the summer months or in early
autumn (from June to early September). The abun-
dance varied from 300 to 24000 ind./m3 and was max-
imum in July in the littoral zone. Taking into account
the season of occurrence and trophic types of lakes, we
can assume the thermophilic properties of T. dixon-
nuttalli and its confinement to mesoeutrophic waters.
Based on the available data, we can classify T. dixon-
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Fig. 2. Trichocercidae from the South Ural water bodies: (a) Trichocerca elongata (Gosse, 1886) from Bolshoi Elanchik Lake;
(b) T. longiseta (Schrank 1802) from Minyar Pond on the Sim River. 

100 µm 100 µm

(a) (b)
nuttalli as a beta-mesosaprobe, while according to
Sládeček (1983) it is a well-pronounced oligosaprobe.
According to the literature data, it occurs in reservoirs
ranging from ultraoligotrophic to eutrophic, both
among vegetation and in the pelagic zone (Jersabek
and Bolortsetseg, 2010), as well as in psammon and
moss (Kutikova, 1970; Naberezhny, 1984).

The species is widely distributed in the European
part of Russia and the North Caucasus. Apparently it
is absent or rare to the east of the Urals. It occurs in all
zoogeographic regions, except for the Pacific and Ant-
arctic.

Trichocerca elongata (Gosse 1886)
(Fig. 2a)

The first finds were recorded in the Middle Urals
near Perm (Oborinskii pond, Oparina, 1923). Later it
was found in the Kama River (Tauson, 1946) and lakes
of its f loodplain (Vershinin, 1953), in Bolshoi
Kisegach, Sirikkul, and Chernenkoe lakes (data of
A.O. Tauson and N.V. Bondarenko of the late 1930s,
not published) and in Bolshoe Miassovo, Maloe
Miassovo, and Bolshoi Elanchik lakes (author’s data)
of the eastern foothills of the Southern Urals. It was
also found in the Ural River (Akatova, 1954) and the
Miass River (Shershnevskoe Reservoir, author’s data).
The northernmost records are from the tributaries of
the Lower Ob River (Bogdanov et al., 2004). Accord-
ing to our data, the body length is 357–395 μm; left
toe, 280–300 μm; and right toe, 55–59 μm. Oparina
(1923) provided a body length of 340 μm and the left
toe length of 272 μm.

The species inhabits coastal water bodies, predom-
inantly phytals and is often found among filamentous
algae, aquatic mosses, and semi-submerged macro-
phytes (Kutikova, 1970; Jersabek and Bolortsetseg,
2010). According to our data, it is a stenobiont ther-
mophilic species (2.1), found in warm waters during
the warm season (from July to September). An inverse
dependence of the average daily abundance of T. elon-
gata on water temperature was noted (Ermolaeva
et al., 2016). As Mexican researchers have shown, the
temperature regime affects T. elongata cumulatively
with the concentration of dissolved oxygen and chlo-
rophyll a (Contreras et al., 2009). In addition to the
water temperature, the pH value (pH) is also essential
for T. elongata, however, only for the representatives
inhabiting the littoral zone. In the pelagial, the con-
centrations of nitrates and phosphates are significant
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
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for the species (Vázquez-Sánchez et al., 2014). This
agrees with the data of Chinese researchers who noted
the preference of T. elongata for nutrient-rich lakes
(Xue et al., 2014). Apparently, it is an euryhaline spe-
cies, as it occurs not only in fresh and even ultrafresh
waters (the lakes of the Urals), but also in saline ones
(Saygi et al., 2011). It feeds on filamentous green algae
(Oedogoniales), and possibly it is a monophagous
species (Pourriot, 1970).

According to our data, T. elongata belongs to stenobi-
ont mesotrophic species (individual trophic index 1.0).
In relation to organic water pollution, it is a beta-
mesosaprobe species (1.8). Here is a significant differ-
ence from the data for Central Europe (Sládeček, 1983),
where the rotifer acts as an oligosaprobe species (1.0).

The highest abundance of the T. elongata popula-
tion was recorded in September in the mesotrophic
Lake Bolshoi Elanchik, 12000 ind./m3. In general,
this indicator varies between 400 and 2000 ind./m3.
Like other species of the genus, this one is usually not
numerous, apparently due to the rather narrow eco-
logical range and its specific feeding habits. In warmer
climates, this rotifer can be one of the dominant
plankton species, especially in eutrophic waters (Xue
et al., 2014), where it demonstrates good resistance to
predation by planktivorous fish (Yoshida et al., 2003).

The species is known throughout Russia. It occurs
in all zoogeographic regions, except for the Pacific
and Antarctic.

Trichocerca gracilis (Tessin 1890)
Two finds are known in the Urals: in the Kama

River (Tauson, 1946) and in the lakes of its f loodplain
(Vershinin, 1953). Currently, most researchers have
recognized T. gracilis as a species inquirenda due to an
unsatisfactory description (Segers, 2007). Unfortu-
nately, it is not possible to determine which of the valid
species was mentioned by A.O. Towson and
N.V. Vershinin. However, we mention T. gracilis
because future research will sooner or later answer this
question.

Trichocerca iernis (Gosse 1887)
Two finds of this species are known in the Urals, in

the Cis-Urals in the Kama River (Tauson, 1947) and
in the Middle Urals, in Shartash Lake in Yekaterin-
burg (Balabanova, 1949). Data on the quantitative
development have not been provided.

The species inhabits aquatic vegetation (Kutikova,
1970), in particular, Ceratophyllum (Green et al.,
1984) and Utricularia (Jersabek and Bolortsetseg,
2010). In summer, it can reach a significant abun-
dance, more than 300000 ind./m3 (Gürbüzer et al.,
2017). Although the species is recognized as euryther-
mal (Jersabek and Bolortsetseg, 2010), the distribu-
tion and development of T. iernis populations are pos-
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itively affected by the water temperature, as well as the
relatively high mineralization and alkaline conditions
(pH up to 8.76, Jersabek and Bolortsetseg, 2010). At
the same time it avoids nutrient-rich waters
(Adamczuk et al., 2015). According to other data, this
rotifer prefers shallow water bodies rich in dissolved
organic matter (Arimoro and Oganah, 2010) like Oli-
gosaprobe species (Sládeček, 1983).

The species is cosmopolitan, and is not found only
in Antarctica. In Russia, it is known mainly to the west
of the Urals. The rarity of its finds in the Urals could
most likely be explained by the poor knowledge of the
phytal zone of the majority of even well-studied water
bodies.

Trichocerca longiseta (Schrank 1802)
(Fig. 2b)

The first records of the species were made as early
as 1923 in the Ural region in Istochnoe, Osinovoe, and
Peschanoe lakes and in the Yurchim River in Perm
krai (Oparina, 1923). Then it was discovered in the
Kama River (Tauson, 1947) and floodplain lakes of its
middle part (Vershinin, 1953). In the southern Ural
region, it can be found the Ural River (Akatova, 1954).
In the Southern Urals, it was found in the lakes of the
eastern foothills (Bolshoe Miassovo, Rogozin, 1995;
Bolshoi Ishkul and Turgoyak, unpublished data of the
author), and in the western foothills, in Minyarskii
pond on the Sim River (Rogozin, 2007). Its range
spreads up to the Polar Urals (lakes of the eastern mac-
roslope and tributaries of the Lower Ob River, Bog-
danov et al., 2004, 2005). According to our data, its
body length is 221–355 μm; anterior spines are 13–
18 μm and 46–49 μm; left toe, 112–186 μm; and right
toe, 22–26 μm. Oparina (1923) reports the length of
the body as 306 μm, the length of the left toe as
170 μm, and the largest anterior spine as 51 μm.

Like most other species of the genus, it inhabits the
phytal zone in the coastal zone of water bodies, psam-
mon, and is less common in plankton (Kutikova,
1970). A number of researchers consider it a periphytic
species; it lives among filamentous green algae, sphag-
num mosses, silt, and coarse-grained detritus in stag-
nant and flowing waters (Jersabek and Bolortsetseg,
2010). According to some studies, T. longiseta retains
an equally high abundance both in the pelagic area
and among macrophytes when the latter invade the
open water zone (Sipaúba-Tavares et al., 2017). It pre-
fers well-heated waters with an alkaline reaction and a
high content of dissolved oxygen (Duggan et al.,
1998).

Single records of the findings of the species do not
allow us to make a conclusion about the ecology of the
species in the Ural region. There are no quantitative
data on it in the works of Ural hydrobiologists.
According to the literature data, T. longiseta is a eury-
thermal, euryhaline species (Jersabek and Bolort-
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Fig. 3. Trichocercidae from the South Ural water bodies: (a) Trichocerca porcellus (Gosse, 1886) from the Argazinskoe Reservoir
on the Miass River; (b) T. rattus f. carinata (Ehrenberg 1830) from Sugoyak Lake; (c) T. similis (Wierzejski, 1893) from Bolshoi
Elanchik Lake; (d) T. tenuior (Gosse 1886) from the Malyi Kizil River. 
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setseg, 2010), which inhabits clear waters (oligosap-
robe, according to Sládeček, 1983). In our samples,
the number of rotifers ranged from 50 to 1100 ind./m3.
The species can reach a high population density and
act as a subdominant in zooplankton communities
(Kim and Joo, 2000).

It is distributed throughout Russia. The relative
rarity of finds in the Urals is associated, as in cases
with other Trichocerca, with poor knowledge of the
inhabited biotopes and the relative low abundance. It
occurs in all zoogeographic regions of the Earth,
except for Antarctica.

Trichocerca porcellus (Gosse 1886)
(Fig. 3a)

The first finds of this species were recorded in the
early 1920s in Dikoe, Istochnoe, and Lasvinskoe lakes
of the Kama River basin (Oparina, 1923). Later it was
discovered in the Kama River and its f loodplain lakes
(Tauson, 1946, 1947; Vershinin, 1953). In the late
1930s thanks to fishery research carried out by hydro-
biologists on the lakes of the Ufaleisk-Kasli and
Kisegach-Miassovo groups in the eastern foothills of
the Southern Urals (Bolshoi Irtyash, Bolshoi Ishkul,
Bolshie Kasli, Kirety, Maloe Miassovo, Silach,
Sinara, Sungul, etc.), numerous finds of this species
were made (Maslennikova, 1941; unpublished materi-
als by N.V. Bondarenko and A.O. Tauson). The latest
detections of the species were made by the author in
Arakul, Bolshoi Elanchik, Itkul, Bolshoe Miassovo,
and Malyi Terenkul lakes of the eastern foothills of the
Southern Urals and in the Argazinskoe Reservoir on
the Miass River recently. According to our data, the
body length is 123–157 μm; left toe, 48–57 μm; and
right toe, 38–42 μm. Oparina (1923) provided a body
length of 140–170 μm and length of toes of 50 μm.
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
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According to the literature data, T. porcellus is an
inhabitant of near-bottom areas and phytals of lakes,
swamps, psammon, and periphyton; it also occurs in
the pelagic zone (Kutikova, 1970). As an euplanktonic
species, it was noted in eutrophic water bodies (Jersa-
bek and Bolortsetseg, 2010); it is consistent with our
own data: in Malui Terenkul Lake the species was
found only in the plankton community. At the same
time, it was noted in the pelagic zone of mesotrophic
and oligotrophic lakes (Arakul, Bolshoi Elanchik, and
Itkul). This is consistent with the data of Matveeva
(Matveeva, 1986) on the mesotrophic Glubokoe Lake
in Moscow oblast, where T. porcellus appeared in the
pelagial zone in the 1980s; in South America, it often
becomes one of the dominant species in oligotrophic
water bodies (Schmid-Araya, 1993). In Bolshoye
Miassovo Lake, it was found both in the psammon of
the coastal zone and in the epilimnion of the pelagic
zone. In general, in the studied lakes of the Urals, it
behaves more like an euplankton species. According to
our data, its body length is 130–144 μm, the left toe is
45–48 μm, and the right toe, 37–40 μm.

In relation to the temperature factor, the rotifer can
be considered an eurythermal species (indicator
weight, essentially meaning stenobiontic type, is very
low, 1.33) with a slight preference for cold waters
(individual thermoindex, 1.3). In the literature it is
also characterized as a eurythermal species (Jersabek
and Bolortsetseg, 2010). In relation to the trophism of
the water body, in the Urals T. porcellus is a mesoeu-
troph (individual indicator value 1.6 with an average
indicator weight of 2.96), which corresponds to the
data on Estonian lakes (Mäemets, 1983). In relation to
organic pollution, it is a beta-mesosaprobe species
(individual indicator significance, 1.7 with a good
indicator weight, 3.98), while in Europe it behaves like
an oligosaprobe (1.2 according to Sládeček, 1983).
According to the data of other researchers, T. porcellus
generally demonstrates the features of a eurybiont with
an indifferent attitude to environmental factors such as
temperature and water transparency, mineralization,
dissolved oxygen content, and concentration of nutri-
ents (Adamczuk et al., 2015). Its resistance to acidic
waters has also been noted (Jersabek and Bolortsetseg,
2010).

Obviously, due to its ecological plasticity, T. porcel-
lus is one of the most abundant and widespread species
of the genus in the Urals. The maximum abundance
recorded by us is 10800 ind./m3 in August, in the upper
section of the Argazinskoe reservoir. The average for the
entire array of samples is 2820 ± 1614 ind./m3. The first
encounters of the species occur in June, and the main
development occurs in the middle of summer, as well
as in late autumn. For example, in the Argazinskoe
Reservoir, the average abundance of the species in
November was over 5500 ind./m3. Such seasonal
dynamics results from the eurythermy of T. porcellus,
which is also reflected in the vertical distribution of the
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
species: it is abundant both in the well-heated epilim-
nion and in colder near-bottom water layers. This also
confirms the data on the eurybiont nature of the spe-
cies in relation to dissolved oxygen. So, in Bolshoe
Miassovo Lake in August, the abundance of T. porcel-
lus in the surface water layer (0–5 m) was 1000 ind./m3

at a temperature of 21.3°C and 105% oxygen satura-
tion, and in the hypolimnion (15–20 m depth), it was
3800 ind./m3 at 8.3°С and 2% oxygen content.

The species is widespread in Russia, from the Arc-
tic to the southern regions. It is distributed in all zoogeo-
graphic regions, except for the Pacific and Antarctic.

Trichocerca pusilla (Lauterborn 1898)

The first find of the species was recorded on the
southern border of the region in the Ural River in
Orenburg (Muraveiskii, 1923). Then it was found in
many lakes of the eastern foothill limnological region
of the Southern Urals: Bolshoi Irtyash, Bolshoi Ish-
kul, Bolshie Kasli, Kirety, Kundravinskoe, Maloe
Miassovo, Silach, Sinara, Sirikkul, Sungul, etc.
(Maslennikova, 1941 and unpublished materials of
A.O. Towson). We found this species in Serebryi and
Tabankul lakes of the South Urals. In the Middle
Urals, it was found in the Kama River and f loodplain
lakes of its middle course (Kerentseva et al., 1946; Tau-
son, 1947; Vershinin, 1953). According to our data, the
length is 65–105 μm and the left toe is 38–48 μm.

It is an euplankton species; however, it can also be
found in potamoplankton among macrophytes
(Kutikova, 1970; Jersabek and Bolortsetseg, 2010).
Most of the finds of T. pusilla in the Urals were made
in pelagic plankton. Unfortunately, the authors did
not indicate the number of rotifers; visual estimates of
abundance in unpublished works are “single” or
“few.” Our own data are insufficient and do not allow
the author to give a quantitative assessment of the eco-
logical properties of the species in the Ural water bod-
ies. Taking into account the summer occurrence (in
most cases, June–August), the species can be assumed
to be thermophilic. We recorded T. pusilla at a water
temperature of at least 18°С. According to the litera-
ture, it is a summer or summer–autumn species (Her-
zig, 1987) and lives at temperatures above 10°C (Jers-
abek and Bolortsetseg, 2010) or even 12°C (May et al.,
2001). There are notes about a temperature optimum
for the development of the species in the range of 25–
29°С (Yin et al., 2018). Fussmann (1993) calls it a
“summer” stenothermic species. The importance of
the temperature factor for T. pusilla has also been
shown by other studies; in addition to warm waters, it
also prefers a high oxygen content (Adamczuk et al.,
2015). Although it is believed that the species is eury-
haline (Jersabek and Bolortsetseg, 2010) and tolerates
mineralization up to 4 g/m3 (Bielańska-Grajner and
Cudak, 2014), in the Urals it has only been found in
fresh waters.
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Trichocerca pusilla was assigned to mesoeutrophic
(Mäemets, 1983) or typically eutrophic species
(Kuczyńska-Kippen and Pronin, 2018; Yin et al.,
2018). Some scientists even refer T. pusilla to an indi-
cator species of eutrophic conditions (Cannon and
Stemberger, 1978). The abundance of the species pos-
itively correlates with the content of nitrates, nitrites,
and phosphates in water (Plangklang et al., 2019).
However, according to other data, T. pusilla avoids a
high content of nitrogen and phosphorus (Adamczuk
et al., 2015). The vast majority of lakes in the Urals in
which it is found belong to the mesotrophic or oligo-
mesotrophic type. However, as already mentioned, it
was found in them singly or in small abundance. Our
findings in the mesoeutrophic Serebryannoe Lake and
in eutrophic Tabankul Lake show the abundance of
the species ranging from 15000 to 38000 ind./m3. In
the mesotrophic Chinese Xianhu Lake with signs of
eutrophy, T. pusilla was recorded in abundance of over
10000 ind./m3, and it was one of the dominant species
(Wen et al., 2017). Obviously, this rotifer prefers eutro-
phic waters, but also lives in other types of water bodies
up to oligomesotrophic ones. Moreover, its indicator
properties correspond to oligosaprobity (1.3, accord-
ing to Sládeček, 1983).

The abundance of representatives of Trichocerca
over 10000 ind./m3 is very significant for the Ural
water bodies; however, T. pusilla may be more abun-
dant. According to May et al. (2001), the species feeds on
colonial diatoms of the genus Aulacoseira, the develop-
ment of which mainly determines the number of rotifers,
which reaches a peak of 1–3 million ind./m3 during the
“blooming” period and falls to 100000 ind./m3 during
the depression of algae. Aulacoseira are widespread
and abundant in the water bodies of the region; how-
ever, such outbreaks of T. pusilla are not observed here.
Perhaps the fact is that the development of these dia-
toms in the lakes of the Urals occurs at a water tem-
perature below the optimum level for T. pusilla.

The species is widespread in Russia. It is distrib-
uted in all zoogeographic regions of the Earth, except
for the Antarctic.

Trichocerca rattus (Müller 1776)
(Fig. 3b)

This species is represented in the Urals by two
forms: in addition to the typical T. rattus f. rattus
(Müller 1776), there is T. rattus f. carinata (Ehrenberg
1830). The first find in the Urals was recorded in
Peschanoe Lake near Perm (Oparina, 1923, typical
form). In the Middle Urals, it was later found in the
Kama River (Kerentseva et al., 1946, typical form;
Tauson, 1946, T. rattus f. carinata). In the Southern
Urals, both forms are also known: in Karmakkul,
Savelkul, and Sirikkul lakes of the foothills of the
Ilmenskii Range and in the forest–steppe Kundra-
vinskoe Lake (unpublished data by A.O. Tauson and
our own data) as a typical fort; in the forest–steppe
Sugoyak Lake in the vicinity of Chelyabinsk, as T. rat-
tus f. carinata (own data). Trichocerca rattus spreads up
to the Polar Urals, where it is found in the reservoirs of
the Kara River basin (Bogdanov, 2003) and in the
lakes of its eastern macroslope (Bogdanov et al.,
2004). According to our data, the typical body length
is 182–187 μm, and that of the left toe, 170–172 μm;
f. carinata body length is 157–168 μm, and its left toe,
142–148 μm. Oparina (1923) gives a body length of
204 μm for a typical form, and 153 μm for its left toe.

It is a periphytic and benthic species, found mainly
in swampy water bodies, rarely in plankton and psam-
mon (Jersabek and Bolortsetseg, 2010). In Savelkul
Lake (foothills of the Ilmenskii Range in the Southern
Urals), it was found by us in sandy peaty soil over-
grown with fontinalis (Fontinalis antipyretica) and
reeds (Phragmites australis) at a depth of 0.2 m. In the
forest–steppe Sugoyak Lake in the vicinity of Chely-
abinsk, it is found in the coastal wetland among reeds,
Eleocharis mamillata, and sedges (Carex spp.).

The lack of data and the absence of literature data
on the quantitative occurrence of the species in the
water bodies of the region do not allow us to assess the
ecological properties of the species in the Urals.
According to published sources, it is a eurythermal
species with some preference for cold waters (Jersabek
and Bolortsetseg, 2010) or even cryophilic species
(Segers, 2003), which is consistent with data on the
distribution of the species up to the Polar Urals (a rare
case for representatives of the genus Trichocerca). It is
one of the few rotifer species found in Antarctica. With
respect to the oxygen content and pH of the water, the
species exhibits features of an eurybiont (Jersabek and
Bolortsetseg, 2010). It feeds on colonial filamentous
algae, breaking the filaments and sucking out the cell
contents (Ecology and General Biology, 2014). Like many
other species confined to marsh habitats, T. rattus is a
pronounced oligosaprobe (1.0–1.1, Sládeček, 1983).

According to our observations, the abundance of
T. rattus varies from 600 to 9000 ind./m3 and it is more
numerous near the surface of the substrate than in open
water. This agrees with the data of Harney et al. (2013): in
one of the Indian ponds, the abundance of the species in
the periphyton reached 8000–9000 ind./m3. According
to visual estimates, the abundance of T. rattus in the
unpublished works of Ural hydrobiologists is defined
as “single,” “very few,” and “not abundant,” while in
Sirikkul Lake it is one of the main species of zooplank-
ton in terms of occurrence.

The species is widespread in Russia. It is distrib-
uted in all zoogeographic regions of the Earth.

Trichocerca rousseleti (Voigt, 1902)
The first find was recorded for Malyi Kisegach

Lake in the eastern foothills of the Southern Urals
(1938, unpublished materials by N.V. Bondarenko). In
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
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the Cis-Urals, it was found in the Kama River and its
floodplain lakes (Tauson, 1946; Vershinin, 1953). The
authors do not provide quantitative data on T. rousseleti.

The rarity of finds of this species in the Urals is sur-
prising, since it inhabits the biotope most studied by
hydrobiologists, the plankton of lakes and rivers,
where it is often one of the dominant species (Yoshida
et al., 2000; Haberman and Künapp, 2002). In
35 years of studying the South Ural plankton, we have
not encountered it.

Apparently, it is an eurythermal species. On the
one hand, it belongs to typical summer lakes in the
northern hemisphere (Herzig, 1987) and reaches its
maximum abundance in summer when the water is
warmest, as, for example, in large Estonian lakes
(Haberman and Künapp, 2002), when in August it is
up to 20% of all zooplankton abundance (Haberman,
1995). On the other hand, it is noted as cold-water
(Segers, 2003). The abundance of T. rousseleti can be
regulated by copepods, in particular Eurytemora affinis
(Brandl, 2005).

It was noted as an indicator of eutrophy by Esto-
nian researchers (Haberman and Künapp, 2002;
Haldna and Haberman, 2014), but it occurs in lakes of
all trophic types from eutrophic to ultraoligotrophic
(Jersabek and Bolortsetseg, 2010). Malyi Kisegach
Lake, where the only find of T. rousseleti was recorded
in the Southern Urals, is oligomesotrophic. It is
unlikely that the species can be considered an indica-
tor of eutrophy; at least it could not be an indicator
species outside of Estonia. The oligosaprobe (1.0) sta-
tus of the species with a high indicator weight (5)
(Sládeček, 1983) is also inconsistent with the charac-
terization of an indicator of eutrophy.

It is distributed throughout Russia, as well as in all
zoogeographic regions, except for the Neotropical,
Antarctic, and Pacific regions.

Trichocerca ruttneri Donner 1953
The only record of the species in the Urals was

made by the author in a swampy lacustrine derivative
in the Bolshoe Miassovo Lake basin the eastern foot-
hills of the Ilmenskii Range in the Southern Urals.
Dimensions: body length 120 μm; left toe, 51 μm; right
toe, 22 μm. It mainly inhabits the plankton of lakes
(Kutikova, 1970), where it can be one of the numerous
and dominant species (Dagne et al., 2008; Dorak,
2013). In the above-mentioned work by Dagne et al.,
T. ruttneri reaches its maximum abundance (up to
200000 ind./m3) in June, and this occurs in the sub-
equatorial climate. As a summer species, the abun-
dance of which significantly depends on the water
temperature, T. ruttneri is also mentioned in the last
cited work devoted to water bodies of the subtropics.
Segers (2003) considers it as a warm water species. In
Estonian water bodies, it was found only in June and
July (Viro and Haberman, 2005). Obviously, the spe-
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cies is a thermobiont found at temperatures of 13.5°C
and above (Jersabek and Bolortsetseg, 2010). Possibly,
the warm-loving nature of the species, with its affinity
for areas of subtropical, tropical, and subequatorial
climate, explains the rarity of its finds both in the
Urals and on the territory of Russia. Nevertheless,
T. ruttneri is a globally distributed species, unknown
only in the Pacific and Antarctic.

Trichocerca sejunctipes (Gosse 1886)
The only find in the Urals was recorded in the east-

ern foothills of the Ilmenskii Range in the Southern
Urals in Maloe Terenkul Lake (Rogozin, 2009a). The
species was designated as species inquirenda by Segers
(2007). Accurate identification of the species requires
further study.

Trichocerca similis (Wierzejski 1893)
(Fig. 3c)

All the findings of this species were made only in
the Southern Urals in the lakes of the eastern foothills
and the adjacent forest–steppe. The first reports date
back to the mid-1970s, when T. similis was discovered
by an expedition of Leningrad hydrobiologists in
Argayash, Maloe Miassovo, and Kundravinskoe lakes
(Makartseva, 1978; Drabkova and Sorokin, 1979).
Later it was found in other lakes of this area: in Bol-
shoe Miassovo (Rogozin, 2000), Tabankul (Rogozin,
2006), Uvildy (Rogozin, 2009), Bolshoi Elanchik,
Elovoe, Itkul, Bolshoi Ishkul, Bolshoi Kisegach,
Malyi Terenkul, and Turgoyak lakes, and also in the
Argazinskoe and Shershnevskii reservoirs on the
Miass river (own data).

According to our data, the body length is 128–
154 μm; the length of the left toe, 39–49 μm; and the
length of the right toe, 24–32 μm. The length of the
anterior spines is 24–30 μm.

It is a euplankton species of freshwater lakes and
ponds, including waterlogged ones (Jersabek and Bol-
ortsetseg, 2010). According to some reports, it prefers
polyhumic water bodies (Mäemets, 1983; Pejler and
Bērziņš, 1993) and can even be considered an indica-
tor of such waters (Steinberg, 2003). Often found
among aquatic vegetation, in potamoplankton
(Kutikova, 1970; Jersabek and Bolortsetseg, 2010). All
our finds of the species in the Urals belong to the
pelagic and, more rarely, littoral areas of rather large
lakes and, as a rule, are not associated with either veg-
etation or swampy waters. This is one of the most
common planktonic rotifers from Trichocercida, the
second in frequency of occurrence after T. capucina
(7.6% of the entire array of samples).

In relation to the temperature factor, according to
our studies, this rotifer is a thermobiont (the species
thermal index is 2.8 with a stenobiont index 4.03). It
can be found in summer from July to September
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Fig. 4. Population dynamics of Trichocerca similis in Bolshoe Miassovo Lake (Southern Urals): (a) vertical distribution (1, abun-
dance; 2, temperature); (b) seasonal dynamics of T. similis and Cladocera. 
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(extremely rarely in June and October), and mainly in
August, when the water in the Ural lakes reaches its
maximum heating. As a rule, in August the species has
not only the highest occurrence level, but also is the
most numerous. In a less severe climate, the seasonal
development of T. similis is much longer, but even
there, T. similis is characterized by a summer–autumn
peak in abundance, when the species can be one of the
dominant zooplankton species (Eckert and Walz,
1998; Ramírez-Garćia et al., 2002), including in
strongly heated (over 30°С) water bodies (Plangklang
et al., 2019). At the same time, there is evidence that
the species is eurythermal (Jersabek and Bolortsetseg,
2010), and even that the abundance of T. similis
decreases with increasing water temperature (Nandini
et al., 2005). Nevertheless, under the conditions of the
Urals, T. similis manifests itself as a pronounced thermo-
biont. This is confirmed not only by the seasonal dynam-
ics, but also by the vertical distribution of T. similis in the
water column, which we studied in Bolshoe Miassovo
Lake (foothills of the Ilmenskii Range in the vicinity
of Miass). The vertical distribution is obviously deter-
mined by the thermobiont nature of the species: the
highest abundance was recorded in the epilimnion
(Fig. 4a); below the thermocline, the abundance of
the species sharply decreases and becomes minimal in
the bottom, coldest layers. Similar results were
obtained in studies of water bodies in Mexico (Nand-
ini et al., 2008). In general, as shown by Devetter
(1998), the temperature factor is one of the most sig-
nificant for T. similis.

The abundance of the species also correlates posi-
tively with the concentration of dissolved oxygen
(Plangklang et al., 2019). This rotifer prefers fresh
waters, although it can also be found in brackish
waters (Bielańska-Grajner and Cudak, 2014). We
found T. similis only in fresh and even ultra-fresh lakes
of the Southern Urals. Among other abiotic environ-
mental factors, T. similis is favorably affected by an
increased content of phosphates and ammonium, and
this rotifer apparently avoids water bodies with high
transparency (Adamczuk et al., 2015, Czerniawski
et al., 2013). The latter is not surprising, since T. simi-
lis, according to the literature data, is confined to
eutrophic conditions (Frutos et al., 2009), and can
even occur in hypertrophic water bodies (Mäemets,
1983). However, in the Urals, the rotifer manifests
itself as a mesoeutroph (individual indicator value 1.5
with indicator weight 3.55). This also corresponds to
the fact that it is an alpha-mesosaprobe under the con-
ditions of the Urals (indicator significance 3.0, indica-
tor weight 4.92). According to Sládeček (1983),
T. similis is an oligosaprobe species in water bodies of
Europe (indicator significance 1.3, indicator weight 4).
Oligosaprobity does not associate well with confine-
ment to eutrophic and hypertrophic waters and, in this
case, is most likely associated with the habitation of
T. similis in the humified water bodies of Europe.
Obviously, the biology of the species differs in differ-
ent landscape–geographical zones of the Earth.

Like other species of the genus, T. similis is an algal
feeder with a wide range of consumed algae; in poly-
humous water bodies it feeds on golden algae (Chrys-
ophyta) (Pejler and Bērziņš, 1993), which are abun-
dant in such waters.

According to many researchers, being one of the
usual components of zooplankton, T. similis is usually
not numerous and its abundance is usually 1000–
1200 ind./m3 (Ramírez-Garćia et al., 2002; Güher,
2019; Nandini et al., 2008). Over the entire array of
our samples, the average abundance of the species was
10836 ± 9302 and the maximum abundance was
206400 ind./m3 (hypereutrophic Tabankul Lake in
the eastern foothills of the Ilmenskii Range), which
significantly exceeds the value usually indicated for
T. similis.

If we consider the seasonal dynamics of the species,
we can once again note the summer (July–August)
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
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population peak, which is atypical for most planktonic
rotifers (Fig. 4b). Usually during this period there is a
competitive exclusion of rotifers by cladocera, which
reach the greatest abundance in the middle of summer.
In this case, as we see (Fig. 4b), there is no competi-
tion for food resources, but on the contrary, the syn-
chronous dynamics of T. similis and Cladocera is
observed, which is apparently determined by a similar
response to the temperature factor. According to the
available data, T. similis does not experience competi-
tive displacement typical of rotifers from small cladoc-
era (Eckert and Walz, 1998) and daphnia (Gilbert,
1989), which is confirmed by our observations. It is
known that predatory cladocera and larvae of Cha-
boorus significantly affect the population of T. similis
(Devetter, 1998; Wallace and Starkweather, 1983);
however, the summer abundance of adult copepods
and coretra in the studied lakes is very low. The ques-
tion of how T. similis avoids competitive exclusion by
cladocera requires additional research.

It is a widespread species known throughout the
European territory of Russia, and some finds were
recorded in the Urals, Siberia, and the Far East. It is
found in all zoogeographic regions of the Earth,
except Antarctica.

Trichocerca stylata (Gosse 1851)

The first finds of the species in the Urals were made
at the beginning of the 20th century (Furman and
Tiebo, 1910) in Bolshoy Irtyash, Kazhakul, Bolshie
Kasli, Kirety, and other lakes of the eastern foothills of
the Southern Urals. Later it was found in almost all the
lakes of this region studied belonging to the Kasli and
Kisegach-Miassovo lake systems (Maslennikova,
1941; unpublished materials by N.V. Bondarenko,
A.O. Tauson, and our own data). It was recorded in
the forest–steppe Trans-Urals (Kundravinskoe Lake,
Makartseva, 1978). It was also found in more southern
regions: in the basins of the Ural and Sakmara rivers in
Orenburg oblast (Muraveisky, 1923). In the Cis-Urals,
it is registered in the Kama River and the lakes of its
basin (Oparina, 1923; Tauson, 1934; Kerentseva et al.,
1946; Vershinin, 1953); in the Middle Urals, it was
found in Bolshoi Shartash Lake in the vicinity of
Yekaterinburg (Balabanova, 1949).

The sizes of the studied individuals from Bolshoi
Kisegach Lake are body length 131–152 μm, the
length of the left toe is 43–47 μm, and the right toe is
rudimentary. Oparina (1923) provided the length of the
body as 130 μm, the length of the left toe as 35–43 μm,
and the length of the anterior spine as 17 μm.

It is a euplankton species in fresh lakes and rivers,
less common in potamoplankton, in marshy and
brackish waters, according to some data, halophobe
species (Kutikova, 1970; Jersabek and Bolortsetseg,
2010).
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In all works on the Urals in which T. stylata is men-
tioned, its abundance is not indicated; our data are
insufficient to determine the autoecological charac-
teristics of the species. According to the literature data,
this, like most Trichocerca, is a summer stenother-
mic–warm water species (Herzig, 1987; Bērziņš and
Pejler, 1989). There are also data on the spring maxi-
mum development of T. stylata (May and O’Hare,
2005). In the Ural lakes and rivers, it was found mainly
in July and August during the period of maximum
water heating. It has also been noted that it is confined
to neutral and weakly alkaline waters (Bērziņš and
Pejler, 1987), which, by the way, are characteristic of
the foothill water bodies of the Urals.

Some authors consider T. stylata an indicator of
hypertrophic conditions (Rosińska et al., 2019),
although the species is characterized by a negative
reaction to a high nitrate content in water (Mantovano
et al., 2019); and according to Sladeček (Sládeček,
1983), T. stylata is an oligosaprobe species (indicator
significance 1.3, indicator weight 4). All finds in the
Southern Urals were made in lakes of the mesotrophic
or oligotrophic type, and it has never been found in
eutrophic or even more hypertrophic lakes.

The only finding of T. stylata with quantitative data
was made by us in the oligotrophic Bolshoi Kisegach
Lake in the eastern foothills of the Ilmenskii Range in
the Southern Urals in August in the littoral zone
(abundance 8400 ind./m3, biomass 0.0075 g/m3). In
most of the lakes of the Southern Urals, according to
the authors’ estimates, the abundance of T. stylata is
characterized as “single” or “rare.” One of the main
forms of zooplankton in terms of occurrence in the
amount of “many,” the species was found only in
Kundravinskoe (forest–steppe, with increased miner-
alization) and Bolshoi Ishkul lakes (ultrafresh foothill)
(Rogozin, 1995). As one of the dominant species, it was
noted by many authors in water bodies of different nat-
ural and geographical zones (May and O’Hare, 2005;
Frutos et al., 2009; Mantovano et al., 2019; etc.).

In Russia, it is ubiquitous. It is found in all zoogeo-
graphic regions of the Earth, except Antarctica.

Trichocerca sulcata (Jennings 1894)
This species was found in the eastern foothills of

the Ilmenskii Range in the Southern Urals in Argayash
and Ilmenskoe lakes (unpublished data from
A.O. Tauson) and in the Kama River (Towson, 1946).

An inhabitant of the coastal zone of water bodies
among aquatic vegetation (Kutikova, 1970), it can be
considered as a quiescent plankton (Miracle et al.,
1995). It is classified as an oligosaprobe species (1.1)
with a high indicator weight (5) (Sládeček, 1983).

It is rarely found in Russia, but is known at least
from European territory to Altai. It is distributed in the
Holarctic, Neotropical, and Australo-Polynesian
zoogeographic regions.
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Trichocerca tenuior (Gosse 1886)
(Fig. 3d)

The first findings of this species in the Urals in the
reservoirs of the Kama basin and in the Kama River
itself date to the early 1920s (Oparina, 1923). It was
later repeatedly recorded in these habitats (Tauson,
1946, 1947; Vershinin, 1953). In the eastern foothills
of the Southern Urals, we found it in Bolshoi Ishkul
and Bolshoe Miassovo lakes (data not published), in
the Argazinskoe Reservoir on the Miass River (Rogo-
zin, 2013), and in the Malyi Kizil River (tributary of
the Ural River; own data). It is still unknown in other
areas, but it was found near the borders of the Polar
Urals on the Yamal Peninsula (Bogdanov et al., 1997).
According to our data, the body length is 170–187 μm,
the length of the left toe is 54–55 μm, and the length
of the right toe is 35–37 μm. Oparina (1923) noted a
body length of 170 μm, the left toe length of 69 μm,
and that the right toe of 40 μm.

Trichocerca tenuior is an inhabitant of psammon
and periphyton in the littoral of water bodies, in ponds
and swamps, and is rarely found in open water
(Kutikova, 1970; Segers, 2003). It was found both in
the summer months during the period of strong water
heating and in late autumn when the water cools below
8°C, which corresponds to its eurythermy (Jersabek
and Bolortsetseg, 2010; Bertani et al., 2011). This is
also confirmed by its distribution to the Arctic. It pre-
fers neutral waters with pH 7 (Bērziņš and Pejler,
1987). The distribution and development of the spe-
cies is affected by the f low of the water body: when it
increases in the littoral zone, T. tenuior disappears
from plankton (Vizer et al., 2016). Trichocerca tenuior
belongs to oligo-beta-mesosaprobes (Sládeček, 1983);
the indicator properties of the species are low.

The largest abundance of T. tenuior recorded by us
was 1200 ind./m3 (upper section of the Argazinskoe
Reservoir). For most phyto- and psammophilous spe-
cies of Trichocerca, this is a common value; according
to other studies, T. tenuior may be one of the dominant
species in the phytal zone (Duggan et al., 1998).

In Russia it is widespread. The species is found
everywhere except Antarctica.

Trichocerca tigris (Müller 1786)
(Fig. 5a)

For the first time this species was identified in the
Urals in the Kama River and floodplain lakes of its
basin in the late 1940s–early 1950s (Tauson, 1946,
1947; Vershinin, 1953). In the Southern Urals, the
species was found by the author in Bolshoe Miassovo
Lake (eastern foothills of the Ilmenskii Range) in a
small overgrown bay in July. It is unknown in other
regions of the Urals, but was found near the borders of
the Polar Urals in the lower Ob and the Gulf of Ob
(Ermolaeva, 2017).
According to our data, the body length is 231 μm,
and that of the toes is 105–107 μm. There are no data
on the quantitative development in the Ural water
bodies.

Like many other Trichocerca, it inhabits stagnant
and flowing waters, swamps (Kutikova, 1970), and
temporary reservoirs (Kulikova, 2015). It occurs
among detritus, in sand, in mosses, and on macro-
phytes in the periphyton (Jersabek and Bolortsetseg,
2010). It may be a part of the commensal complex on
bivalves (Bołtruszko, 2010). In many European water
bodies, T. tigris is one of the dominant species in the
littoral zone (The Production Ecology…, 2009). Like
other species of the genus, it is an oligosaprobe with a
good indicator weight (Sládeček, 1983).

The species is widespread in Russia and has a cos-
mopolitan distribution, including the Antarctic.

Trichocerca weberi (Jennings 1903)

(Fig. 5b)

This species was recorded for the first time in the
Urals, in a bog on the banks of the Kama River (Opa-
rina, 1923). Further few finds were made in the South-
ern Urals: in Bolshoe Miassovo Lake in the foothills of
the Ilmenskii Range (Rogozin and Shchetinina, 1989)
and in the Argazinskoe Reservoir on the Miass River
(Rogozin, 2013). According to our data, the body
length is 92–97 μm; the toe length, 34–36 μm. Opa-
rina (1923) provided a body length of 125 μm.

It inhabits ponds and bogs (Kutikova, 1970), litto-
ral of lakes among macrophytes, mosses, detritus, less
often in open water, in the pelagic zone (De Smet,
1993; Jersabek and Bolortsetseg, 2010). We found the
species representatives in the pelagic area of water
bodies at a depth of 3 to 22 m at a temperature of 6.9 to
24.9°С. The wide temperature range of occurrence of
the species was also noted previously; some authors
consider it a eurythermal species (Jersabek and Bol-
ortsetseg, 2010). We consider T. weberi as a cryophilic
species (1.0) with a stheno/eurybiont index of 2.0,
which prefers waters with a temperature not exceeding
13°С. Indirectly, such biological properties of the spe-
cies are confirmed by the fact of its distribution
beyond the Arctic Circle (Ermolaeva, 2017). This roti-
fer lives in a wide range of oxygen concentrations
(from 2 to 13 mg/L), and the optimum concentration
seems to be 8 mg/L (Bērziņš and Pejler, 1989). The pH
range (5.96–8.95) at which the species is found is also
wide (Jersabek and Bolortsetseg, 2010), which allows
it to live in both acid marsh and alkaline waters during
the period of mass algae bloom. There is apparently no
information on the association of T. weberi with waters
of a certain trophicity. We found the species in
mesotrophic conditions; there are data on its occur-
rence in eutrophic and dystrophic (obviously, oli-
godystrophic) water bodies (Jersabek and Bolort-
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
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Fig. 5. Trichocercidae from the South Ural water bodies: (a) Trichocerca tigris (Müller, 1786) from Bolshoe Miassovo Lake;
(b) T. weberi (Jennings 1903) from the Argazinskoe Reservoir on the Miass River. 

50 µm 100 µm

(a) (b)
setseg, 2010). Sládeček (1983) identifies T. weberi as an
excellent indicator of oligosaprobic waters (1.1).

Trichocerca weberi is one of the few carnivorous
rotifers; it reaches its greatest abundance under condi-
tions of mass development of detritivorous species and
algophages (Cervantes-Martinez and Gutiérrez-Agu-
irre, 2015). The number of T. weberi, like most species
of the genus, is usually small. We have registered val-
ues from 600 to 3700 ind./m3. Such indicators corre-
spond to the data of other researchers: in the water
bodies of Poland, 1000 ind./m3 (Goździejewska and
Tucholski, 2011), and in water bodies of Mexico,
under favorable conditions, it can reach an abundance
of 5000 ind./m3 (Cervantes-Martinez and Gutiérrez-
Aguirre, 2015). The tychoplankton character of the
species is confirmed by the data on its vertical distribu-
tion, which we studied in the summer period in Bol-
shoe Miassovo Lake in the eastern foothills of the
Ilmenskii Range in the Southern Urals (Fig. 6).
Despite the occurrence throughout the entire water
column, except for the surface layer, T. weberi is con-
centrated in deep layers, well below the thermocline.
The highest abundance of the species (3700 ind./m3)
was recorded in the same lake at a depth of 10 m in the
littoral zone (the bottom is 10.5 m).

The species is widespread in Russia and has a cos-
mopolitan distribution (except Antarctica).

The genus Trichocerca in the Urals is represented
by species that are widespread both in Russia and
throughout the planet. Most of them are inhabitants of
small, often swampy water bodies and bogs, the over-
grown littoral of lakes and rivers, living in periphyton,
psammon, and bottom detritus, and only a few belong
to euplankton species or occasionally occur in plank-
ton. The works of the Ural hydrobiologists are mainly
devoted to the study of plankton. The combination of
these circumstances leads to the fact that a significant
number of species of Trichocerca have been found in
the Urals; however, the findings of most of them are
rare, and information on the quantitative development
BIOLOGY BULLETIN  Vol. 49  No. 7  2022
is fragmentary or completely absent. Only a few
euplankton species (T. capucina, T. cylindrica, T. por-
cellus, and T. similis) have been relatively well studied.
It should also be taken into account that rotifers of the
Trichocercidae family rarely form numerous popula-
tions, and the probability of finding them in routinely
processed hydrobiological samples is not very high.
Autecological characteristics of the Ural representa-
tives of Trichocerca are given in Table 1.

The distribution of most species of the genus tends
to the southern regions of the Urals. Obviously, this is
due to the thermophilicity of many of them. Even
those Trichocerca representatives that are recognized
as eurythermal in the rotatoriological literature, in fact
may not be so. The presence of a species in a wide
range of temperatures does not necessarily mean that
it is eurythermal; what matters is how its abundance
and occurrence are distributed along the gradient of
the temperature factor (Rogozin et al., 2015). Accord-
ing to our data, this distribution for Trichocerca is
shifted towards warm waters.

The lack of research in the Urals of many charac-
teristic habitats of Trichocercidae suggests that the list
of species of this family will still be replenished with
new finds. Most likely, T. intermedia (Stenroos 1898),
which was recorded in the adjacent territory in North-
ern Kazakhstan in the overgrown eutrophic Sitovo
Lake (Ermolaeva, 2013); T. lophoessa (Gosse 1886)
and T. mucosa (Stokes 1896), known from the water
bodies of the Volga region; and T. uncinata (Voigt
1902), which inhabits pondweeds in the phytal zones
of lakes, psammon, and swamp habitats, and is found
in water bodies of both west and east of the Urals, will
be found.

This study once again showed how poorly the
hydrofauna of the Urals has been studied. In fact, this
result of a 110-year study of local water bodies provides
only the very initial basis for further work to identify
the biological diversity of this vast territory.
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Fig. 6. Population distribution of Trichocerca weberi (Jennings 1903) over the depth of the South Urals Bolshoe Miassovo Lake
in July. 
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Table 1. Main biological characteristics of species of the genus Trichocerca in the Urals

epl, euplanktonic; tpl, tychoplankton; pph, periphytonic; psm, psammophilic; bts, benthic; eut, eurythermal; tbi, thermobiont; tph,
thermophilic; cph, cryophilic; ehl, euryhaline; hlp, halophobe; acp, acidophile; alp, alkaliphile; oxr, oxyphil; mtr, mesotrophic; met,
mesoeutrophic; etr, eutrophic; o, oligosaprobe; o-β, oligo-beta-mesosaprobe; β-α, beta-alpha-mesosaprobe; α, alpha-mesosaprobe.

Species Ecological features Maximum abundance, ind./m3 Average abundance, ind./m3

bicristata tpl, pph, psm, eut?, etr?, о? – –
bidens bts, psm, eut?, o-β? 800 –
brachyura pph, psm, o? – –
capucina epl, tbi, hlp, mtr, β-α 14500 1930 ± 872
cavia tpl, pph, o-β? – –
collaris pph, bts, eut, acp, o-β? – –
cylindrica epl, tbi, mtr, o 1600 1200 ± 210
dixonnuttali epl, psm, pph, met, β 24000 –
elongata pph, tph, ehl, mtr, β 12000 –
iernis pph, eut?, alp, o? – –
longiseta tpl, pph, psm, eut?,ehl?, o? 1100 –
porcellus tpl, pph, psm, bts, eut, ehl?, met, β 10800 2820 ± 1614
pusilla epl, pph, tph?, oxp?,etr?, o? 38000 –
rattus pph, bts, psm, tpl, eut?, o? 9000 –
rousseleti epl, eut?, etr?, o? – –
ruttneri epl, pph, tbi?, o? – –
similis epl, pph?, tbi, oxp, hlp, met, α 206400 10800 ± 2800
stylata epl, pph, tph?, hlp, o? 8400 –
sulcata tpl?, pph?, o? – –
tenuior psm, pph, tpl, eut, o-β? 1200 –
tigris pph, psm, bts, o? – –
weberi epl, pph?, bts?, cph, mtr, o? 3700 970 ± 679
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