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Abstract—On the basis of 120 original stations, macrozoobenthic communities of rivers from two adjacent
areas of the Lower Amur Region (Khabarovsk krai) have been described. Rivers basins are characterized by
contrasting landscape conditions: the Anyuy River basin in the piedmonts of the Sikhote-Alin mountain
range and the Simmi River basin on the Amur Lowland. About 250 taxa of macroinvertebrates have been
found; 16 types of communities have been described. The principal differences in both benthic fauna and
macrozoobenthic communities in the basins of the Anyuy River (cold-water rheophilic fauna as well as ritral
and crenal communities predominate) and the Simmi River (warm-water limnophilic fauna and phytal com-
munities predominate) are shown. We discuss the reasons for these differences, specific features of the fauna
and communities of the whole region, and the biogeographical position of the region.
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INTRODUCTION
The freshwater macrozoobenthos of the southern

part of the Russian Far East has been studied in suffi-
cient detail, mainly due to the long-term work of the
scientific school and laboratory of river biologists
founded by V.Ya. Levanidov. The bibliography on the
main groups of aquatic invertebrates in the region,
especially amphibiotic insects (Ephemeroptera, Ple-
coptera, Trichoptera, and Diptera), contains hun-
dreds of works (Bogatov, 1994; Levanidova, 1982;
Teslenko 2007; Chernova, 1952; Tiunova, 2009),
including those dedicated to individual watercourses
or local areas. However, the vast majority of well-
known publications are taxonomic or local faunistic
works; the structure and variability of bottom commu-
nities, even in this region, are still fragmented.

This fully applies to the adjacent basins of the
Anyuy and Simmi rivers. The fauna of Mayfly
(Ephemeroptera) in the Anyuy and its several tributar-
ies has been described (Tiunova, 2003). Studies were
carried out in the late 1940s for the Simmi River ben-
thos. They were based mainly on the identification of
organisms just to the family level (Borutskii et al.,
1952). There is information about the composition of
chironomids (Diptera, Chironomidae) in the basin of
the Simmi River (Yavorskaya, 2016). The fauna of

aquatic invertebrates of the Bolon Nature Reserve,
including the Simmi, was also described (Vshivkova
and Nikitina, 2010), although with the identification
of a significant part of taxa also just to the family level.
Synecological studies of freshwater macrofauna for
this area are not known.

The basins of the Simmy and Anyuy rivers are
interesting as an example of contrasting groups of
watercourses within the compact climatic and biogeo-
graphic regions. This is determined by the peculiarities
of local landscapes. The Anyuy River and its tributar-
ies f low from the slopes of the Sikhote-Alin mountain
range, and they retain a piedmont features even on the
plain territory: fast f low, shallow depth, prevalence of
rocky ground in the riverbed, and moderate summer
water temperature. On the contrary, the Simmi basin
is located in the lowlands and its watercourses are of a
purely f lat nature: almost no channel slope, great
depth with significant summer f loods, the prevalence
of soft grounds, extensive thickets of aquatic macro-
phytes, and high summer temperatures (typical to the
lowlands along the Amur River valley). These two
areas can complement each other when studying the
characteristics of the fauna and communities of the
whole region.
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The aim of our work is to compare the taxonomic
composition and diversity of zoobenthos communities
of watercourses with different hydrological types on
the example of basins of the lowland Simmi and pied-
mont Anyuy rivers and to characterize specific fea-
tures of the rheophilic macrofauna communities of the
Lower Amur Region in comparison with other Eur-
asian regions previously examined by us (Chertoprud,
2011; Chertoprud and Palatov, 2013; Chertoprud
et al., 2018; Palatov et al. 2016; Palatov and Cherto-
prud, 2018).

MATERIALS AND METHODS

Research Area

The studies were carried out during expeditionary
work in the territories of the Anyuysky National Park
and the Bolon Nature Reserve in August 2016 (Fig. 1).
These two territories are located at a distance of ~100 km
from each other and are separated by the Amur River
valley.

Anyuysky National Park is located in the Nanaysky
district in Khabarovsk krai. It is located on the right
bank of the Amur River, in the middle and lower
reaches of the Anyuy River, and occupies the taiga
region of the western slopes of Sikhote-Alin Mountain
range; the territory is weakly affected by anthropo-
genic activity. The studied area covers heights of 50–
250 m above sea level.

The Bolon Nature Reserve is located on the Cen-
tral Amur Lowland and adjoins from the southwest to
Lake Bolon, occupying the interfluve area of the
Simmi and Kharpi rivers. It is a swampy plain with a
height ~15 m above sea level, covered with meadow
and swamp vegetation. Thickets of macrophytes
(water caltrop, coontail, f loatingheart, and water lil-
ies) occupy up to 50% of the area of watercourses.
During the sampling period, due to heavy summer
rains, the water level in the region’s watercourses was
significantly increased.

Sampling Methods

Altogether, 80 quantitative samples of macrozoo-
benthos at 40 stations in 28 watercourses were col-
lected in the Anyuy River basin (Fig. 1a). One to five
samples were taken at each station according to the
number of biotopes represented (various types of soil
and macrophytes). Similarly, 41 samples at 23 stations
in seven watercourses were collected in the basin of the
Simmi River (Fig. 1c).

The material was sampled with a hydrobiological
scraper   0.02 m2 in area. The area of   one sample was
0.2 m2. For each station, a general description of the
studied watercourse was done, and pH, mineraliza-
tion, and temperature were measured (the latter using
portable devices from Hanna Instruments).
Fauna Identification
The identification of organisms was carried out

according to the guide book (Opredelitel’…, 1994,
1997, 1999, 2001, 2004) taking into account regional
faunistic studies (Levanidova, 1982; Teslenko, 2007).
Approximately 70% of taxa were determined up to the
species level and the rest, as a rule, up to the genus.

Statistical Analysis
To assess the contribution of the identified species

to the potential species pool of the basins, the accu-
mulation curves of the number of species were plotted
depending on the number of samples analyzed using
the programming language R (R Core Team, 2017)
and its vegan package application (Oksanen et al.,
2017).

Macrozoobenthic communities were separated
using the Brown–Blanke method modified for hydro-
biological data (Chertoprud, 2011, 2014) by the rela-
tive biomass of species. It is widely used to classify
communities in geobotany, where it has been shown to
be effective; although it is rarely used in hydrobiology,
despite the existence of relevant tasks. A table of
rations of species abundance in the community bio-
mass was used as initial data. Species with an abun-
dance exceeding 15% in one of the samples were cho-
sen for analysis.

RESULTS
Characteristics of Watercourses

As expected, the watercourses of the compared
river basins differed sharply by most indicators. The
average f low rate in the watercourses of the Anyuy
basin is 0.2–0.8 m/s and 0.02–0.15 m/s in the water-
courses of the Simmi basin, water temperature is 12–
17°C and 22–25°C, mineralization is 17–26 mg/L and
10–13 mg/L, and pH 7.7–8.3 and 6.6–7.4, respec-
tively. Thus, the most significant differences were
revealed in temperature and flow velocity. In addition,
the set of met and examined biotopes sharply differed:
in the Anyuy basin watercourses, most of the samples
were rocky grounds and sunken wood objects while
they were sandy–silty grounds and thickets of macro-
phytes in the Simmi basin.

Taxonomic Composition and Species Richness
In the watercourses of the Anyuy basin, 184 taxa

were found (Supplementary materials ESM_1), of
which 35 species are endemic to the Amur–Manchu-
ria region. The richest orders are Diptera (81 species),
Ephemeroptera (46 species), and Trichoptera (31 spe-
cies). Eighty-five species are ritral, preferring stony
soils of fast streams; 41 species are ripal, undemanding
to the f low; 45 species (mainly chironomids) are pelo-
philic living in silty–sandy grounds; and 13 species are
INLAND WATER BIOLOGY  Vol. 13  No. 1  2020
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Fig. 1. Studied areas of Khabarovsk krai: (A) basin of the Anyuy River and (B) basin of the Simmi River; (1) sampling stations.
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crenal, typical for streams and springs. In general,
ritral species prevail, as they are relatively cold-water
species, usually confined to stony riff les, which is typ-
ical for foothill fauna.

In the watercourses of the Simmi basin, 80 taxa
were found (Supplementary materials ESM_1): 19
species are endemic to the Amur–Manchuria region.
The most common orders are Diptera (25 species),
Hemiptera (10 species), and Coleoptera (10 species).
Of all the species, 32 are ripal, 20 are phytal (living in
thickets of macrophytes without a rapid f low), and 28
are pelophilic. Thus, the main part of the fauna is rep-
INLAND WATER BIOLOGY  Vol. 13  No. 1  2020
resented by the pelophilic and phytophilic taxa typical
for the lake-type water bodies.

Main Types of Communities in the Anyuy River Basin
Ritral

Ritral communities are communities of solid sub-
strates. In the watercourses of the Anyuy River basin,
ritral communities are most common; they occupy the
main part of the bottom surface. Six types of commu-
nities known in other regions were identified.

Euritral. This community is confined to stony rif-
fles of small and medium-sized rivers (Anyuy, Bok-



54 CHERTOPRUD et al.
basu, Tormasu, Mukhe, and Mani) occupying the
main part of their bottom in a fast and moderate water
flow (usually 0.4–0.7 m/s). Dominants here are may-
flies Epeorus gr. pellucidus (43.9% of the total biomass)
and filter caddisflies Arctopsyche amurensis (10.0%),
with a wide variety of chironomids, spring f lies, and
other mayflies and caddisflies. The average biomass is
18.0 g/m2 and the average abundance is 1343 ind./m2.

Epiritral. This is a community of fast streams and
small rivers with a shaded bottom and weakly devel-
oped epibioses on stones. Sedentary shelled scrapers
dominate here: caddisflies Glossosoma sp. (42.6%),
Neophylax ussuriensis (14.3), and Arctopsyche amuren-
sis (8.1). The average biomass is 33.2 g/m2; the average
abundance is 2830 ind./m2.

Himaroritral. A community of sites with strong
currents (0.7–1.0 m/s), where black f ly larvae develop
in mass on stones. Larvae of Simulium s.str. spp. dom-
inate here (72.8% of total biomass); Arctopsyche amu-
rensis is also typical. The average biomass is 48.6 g/m2;
the average abundance is 18620 ind./m2.

Peloritral. A community of silty rocky bottom, usu-
ally on the shallows with a weakened water f low, in
particular in the river. Anyuy. Distinguished by a high
proportion of chironomid larvae with a weakening of
the role of filtrators and scrapers; the complex of dom-
inants includes chironomids Pagastia orientalis
(21.1%) and Cricotopus spp. (5.0%). In addition to
them, Atherix ibis (13.9), Neophylax ussuriensis (10.7),
and other ritral species are typical. The average biomass
is 15.6 g/m2; the average abundance is 2880 ind./m2.

Lentiritral. A community of rocky bottom in slow
water f low and the absence of siltation, occurring on
the broads of small rivers and streams. Dominant spe-
cies here are sedentary shelled scrapers: larvae of cad-
disflies Apatania stigmatella (28.0%) and Neophylax
ussuriensis (15.0%), as well as Dicosmoecus
jozankeanus (16.6%). Among other species, the crev-
ice amphipod Gammarus koreanus (8.1), chironomid
Pagastia orientalis (6.5), and large stonefly Pteronarcys
sachalina (4.4) are also typical. The average biomass is
21.0 g/m2; the average abundance is 2780 ind./m2.

Phytoritral. A community of macrophytes, some-
times of f looded terrestrial grass and branches in a fast
current. Black f ly larvae of the subgenus Simulium
(42.8%) or mayfly Baetis gr. vernus (20.3) dominate
here. The average biomass is 18.1 g/m2; the average
abundance is 7700 ind./m2.

Crenal
Crenal communities are communities of mosaic

substrates of small watercourses with the dominance
of detritophages. They are common in the Anyuy
basin.

Gammarocrenal. The main type of crenal commu-
nities in the region is associated with the dramatic
dominance of the amphipod Gammarus koreanus (an
average of 82.6% of the total biomass of the commu-
nity). It occupies almost all streams; along the coastal
edge it also penetrates into small rivers. Among other
taxa, springflies Nemoura sp. and Suwallia sp., mayfly
Neoleptophlebia chocolata Imanishi, 1937, caddisflies
Hydatophylax sp., chironomids, and planaria Phago-
cata are typical (all with a low abundance). The aver-
age biomass is 12.4 g/m2; the average abundance is
986 ind./m2.

Xylocrenal. Community of wood substrates
(sunken snags and logs) in small streams, usually in a
moderate water f low. Large shelled detritophages
dominate here; they are represented mainly by limne-
philidae caddisflies Dicosmoecus jozankeanus (36.6%)
and Hydatophylax sp. (6.3%). Amphipods Gammarus
koreanus (12.4%) and a number of small spring f lies
and mayflies are also typical. The average biomass is
4.6 g/m2; the average abundance is 166 ind./m2.

Ripal
This type consists of communities of mosaic sub-

strates of river banks. These communities could be
found on the shores of all watercourses on very small
areas.

Euripal. A community of coastal organic substrates
(roots, terrestrial grass, litter of varying degrees of silt-
ation) in small and medium rivers. It occurs fre-
quently; the structure of dominant species is unstable
and mobile phytodetritophages prevail. The dominant
complex includes f loating mayfly Baetis gr. vernus
(15.4%), caddisflies Anabolia servata (McLachlan,
1880) (15.7) and Hydatophylax sp. (17.8), and amphi-
pod Gammarus koreanus (10.4). A variety of other
mayflies, stoneflies, and caddisflies are also typical.
The average biomass is 4.0 g/m2; the average abun-
dance is 231 ind./m2.

Pelal
Soft ground communities. In the area of the Anyuy,

soft grounds are rare and occupy small areas. Never-
theless, the communities in them form three types,
mainly related to the size of the watercourse and the
characteristics of the substrate.

Eupelal. Community of silty–sandy soil of small
and medium rivers with slow water f low. It was found
in the Anyuy and Bokbasu rivers. The complex of
dominants are represented by oligochaetes Tubifex
tubifex (Müller, 1774) (24.6%) and Stylodrilus sp.
(18.5%), chironomids Polypedilum spp. (12.8%),
Paratendipes sp. (9.9%), Microtendipes gr. pedellus
(6.2%), and flies of the genus Dicranota (9.9%). The
average biomass of macrozoobenthos is low (2.0 g/m2);
the average abundance is 750 ind./m2.

Epipelal. The community is also rarely found on
silty–detrital soil of small rivers (Mukhe, Bludnyi).
INLAND WATER BIOLOGY  Vol. 13  No. 1  2020
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Euglesa (Casertana) spp. (34.4%); Sialis longidens
Klingstedt, 1932 (31.9%); Hydrobaenus sp. (13.0); Ser-
gentia baueri Wulker et al., 1999 (6.3%); and Procla-
dius (Holotanypus) sp. (9.1%) are dominants. The
average biomass is 5.9 g/m2; the average abundance is
2900 ind./m2.

Crenopelal. The community of detritus ground of
cold stream; it was described only for a single water-
course. Euglesa (Casertana) sp. (44.1%), Pseudodiamesa
stackelbergi (32.7%), and Siphlonurus immanis Kluge,
1985 (11.0%) dominate here. The average biomass is
16.0 g/m2; the average abundance is 2680 ind./m2.

Main Types of Communities in the Simmi River Basin
Ritral

Communities of solid substrates over the water
flow. In the Simmi basin, in the absence of rocky
grounds, these types of communities are rare and
could be found only on organic substrates, f looded
snags, and macrophytes.

Xyloritral. A community of woody objects, often
more or less silted. The dominant complex includes
xylophilic mayfly Heptagenia flava (38.6% of the total
biomass), a number of other mayflies, and gastropods
Radix spp. (20.4%) and Juga nodosa (10.2%). The
average biomass is 2.7 g/m2; the average abundance is
167 ind./m2.

Phytoritral. Community of macrophytes in mod-
erate and fast (0.2–0.5 m/s) water f low; larvae of
the black f lies Simulium s. str. sp. prevail (91.8% of
the total biomass), reaching a huge density. The
average biomass is 35.0 g/m2; the average abun-
dance is 16300 ind./m2.

Ripal
Communities of mixed coastal substrates are found

almost everywhere, occupying small bands near the
water’s edge. Due to seasonal f loods, they often could
be found at considerable depths.

Euripal. A community of f looded coastal vegeta-
tion and tree roots in moderate water f low. Small
mobile forms dominate here: mayflies Labiobaetis
atrebatinus (67.6%) and Heptagenia flava (11.9) and
dragonfly Calopteryx japonica (14.0%). This commu-
nity is relatively rare, mostly replaced by the malacori-
pal community. The average biomass is 2.9 g/m2; the
average abundance is 330 ind./m2.

Malacoripal. A community dominated by large gill
gastropod mollusks, Amuropaludina praerosa (50.9%),
Juga nodosa (16.2), and J. heukolemiana (18.4), which
together comprise 50–90% of the community abun-
dance. Distributed on all substrates (stones, snags,
macrophytes, sand, and silt) in a weak water f low and
some siltation, usually near the coast. This community
is associated with wide environmental preferences and
INLAND WATER BIOLOGY  Vol. 13  No. 1  2020
high biomass of dominant gastropods. It replaces a
number of other types of communities (in particular,
pelal communities). Minor species (ripale mayflies of
the genus Baetis, pelophilic chironomids, phytal
Radix, etc.) vary depending on the specific biotope.
The average biomass of macrozoobenthos is 18.4
g/m2; the average abundance is 210 ind./m2.

Phytal
Communities of dense thickets of macrophytes in

the watercourses of the Simmi basin are ubiquitous,
occupying large areas.

Euphytal. The most common community of the
Simmi basin. It is confined to powerful thickets of
macrophytes (water caltrop, coontail, f loatingheart,
etc.) without a noticeable water f low; sometimes it
also passes to ripal substrates. The complex of domi-
nants includes gastropods Radix spp. (33.7%), Gyrau-
lus centrifugops (12.5%), Boreoelona contortrix (9.7%),
dragonflies Cercion sp. (21.9%), and bug Ranatra uni-
color (8.5%). Small f loating forms are also character-
istic (Hesperocorixa sahlbergi, Sigara weymarni, Halip-
lus spp., and Anopheles hyrcanus). The average bio-
mass is 3.0 g/m2; the average abundance is 117
ind./m2.

Pleistophytal. A community of f loating leaves
(mainly of the water caltrop) in areas with no water
f low. Leaf beetle Galerucella nipponensis (58.8%) and
dragonfly Cercion sp. (34.6) dominate; other species are
sporadic. Biomass is 1.4 g/m2; abundance is 130 ind./m2.

DISCUSSION
Faunistic Notes

The fauna of macrobenthos of the Russian Far East
has been studied relatively well. Apparently, this
explains the small number of new faunal finds in our
collections. For the region, only Cloeon macronyx
(Ephemeroptera: Baetidae) from the ripals of the
Kharpi and Selgon rivers was not noted before. How-
ever, it was found in the basin of the Selenga River in
Buryatia and northern Mongolia (Tiunova and
Bazova, 2015). We also found an unspecified larva of
Serratella sp. (Ephemeroptera: Ephemerellidae) mor-
phologically close to the European Serratella maculo-
caudata. In the Simmi River, a rare crayfish, the Cam-
baroides schrenckii, was found; it had been previously
known for the region (Birshtein and Vinogradov,
1934), but for noticeably areas farther south.

The position of the Amur region in the biogeo-
graphic picture of the world is debatable. Various
authors consider it part of the Amur–Japanese subre-
gion of the Sino-Indian region (Starobogatov, 1970;
Banarescu, 1992), in the Amur subregion of the Sub-
Holarctic region (Belyshev and Kharitonov, 1981), in
the Amur transition region (Berg, 1949), in the East
Asian subregion of the Holarctic (Voronov et al.,
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Fig. 2. Curves of species accumulation depending on the
number of analyzed samples: (a) the Anyuy basin; (b) the
Simmi basin. Error bars designate standard deviation. The
ordinate axis shows species abundance; the abscissa axis
shows the number of samples.
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2002), or in the Amur province of the East Siberian
subarea of   the Palearctic (Chertoprud, 2010). Among
124 species identified by us, 41 are endemic for the
Amur-Manchuria region (Supplementary materials
ESM_1). These species are typical for both studied
river basins, so there is no reason to draw a biogeo-
graphic boundary between these basins. The main dif-
ferences between the fauna of the basins of the Simmi
and Anyuy rivers could be explained by the ecological
specificity of the compared areas. Most species of both
basins are characteristic of Eastern Siberia or the
Palaearctic as a whole. Oriental taxa have not been
identified, and the region as a whole should be consid-
ered Palearctic, but included in a separate Amur (or
Amur-Manchuria) biogeographic province (possibly
even a subregion, but this issue needs to be studied
separately and in more detail). According to our data,
endemic species make up ~30% of the identified fauna
with a small number of endemic genera, which corre-
sponds more to the rank of the province than to the
subregion (Chertoprud, 2010). It is interesting that,
among the insect larvae, East Palaearctic species pre-
vail (distributed to the west, practically to Altai), and
among mollusks and crustaceans there are many
Amur–Manchuria endemic species, even of the genus
level (Amuropaludina, Juga, Cambaroides, etc.).
Comparison of Fauna Complexes
of the Anyuy and Simmi River Basins

Species Richness
As shown above, the total number of taxa identified

in the Anyuy basin is more than double that in the
Simmi one (184 vs. 80). The reasons for this are the
following: in the Anyuy basin the number of collected
samples was higher (86 vs. 35), as were surveyed water-
courses (28 vs. 7), and the diversity of detected bio-
topes and community types was greater (11 vs. 6). The
species accumulation curve for the Anyuy does not
reach a plateau, which indicates the significant pro-
portion of species not identified by us (Fig. 2).

The distribution of species among large taxa is
quite natural: rheophilic and relatively cold-water
groups (caddisflies, mayflies, and stoneflies) are more
diverse in the Anyuy and limnophilic and more warm-
water gastropods, bugs, and beetles are more diverse in
the Simmi (dipterans are widely represented in both
pools).

Variety of Community Types
These regions differ radically in the character of

prevailing watercourses and biotopes. It is quite natu-
ral that the communities identified in them are mainly
of different types. In the Anyuy basin, characterized by
a large number of fast piedmont rivers and streams,
ritral communities are mostly typical and diverse
(6 types and 31 samples), crenal communities are also
often found (2 types and 28 samples), and other types
are relatively rare. On the contrary, the Simmi basin,
with weakly f lowing warm rivers and overgrown with
macrophytes, almost lacks ritral and crenal, although
quite uniform phytal (22 samples) and ripal (16 sam-
ples) communities are noted in the mass. Interestingly,
in both basins, pelal communities are rare or absent: in
the Anyuy basin, corresponding biotopes are rare and,
in the Simmi basin, silty–sandbanks are occupied by
large gill gastropods (malacoripal community); deeper
bottom parts are not accessible due to the f lood.

Regional Features of the Rheophilic Communities
Significantly differing in the composition of fauna

and macrozoobenthos communities, the community
complexes of the Anyuy and Simmi rivers complement
each other, making it possible to more correctly assess
the regional macrobenthos of the Amur Region. The
main features of local communities are listed below in
comparison with the previously studied regions of
Palearctic: the Central part of European Russia
(Chertoprud, 2011, 2014), the Novosibirsk region of
the Ob River (Chertoprud and Palatov, 2013), and the
Caucasus and Transcaucasia (Palatov et al., 2016;
Palatov and Chertoprud, 2018). For convenience of
comparison, the complexes of dominant taxa in the
communities of these regions are given in Table 1.
INLAND WATER BIOLOGY  Vol. 13  No. 1  2020
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Ritral

This type of community is found often and is quite
diverse, but mainly confined to the piedmonts streams
and landscapes (as in other regions). It brings the bulk
of the species of rheophilic caddisflies, mayflies, and
stoneflies to the fauna. Compared to the most regions
of Palearctic, in the Amur region, the role of sedentary
scrubbing algophages (first and foremost, caddisflies
Glossosoma, Neophylax, and Apatania), which partly
replace (especially in the epiritral) swimming algopha-
geous mayflies of the genus Baetis, is high. Like almost
everywhere in Siberia, the role of black f ly larvae is
high (in this area, it is true only for representatives of
the genus Simulium). Caddisflies of the Hydropsyche
genus, typical for many regions, were not found here
and are only partially replaced by the related genus
Arctopsyche. In general, the structure of the main ritral
communities (eu- and epiritral) looks rather specific;
lenti-, phyto-, and peloritral communities are close to
those from other regions of Palearctic.

Crenal

Like most regions of the southern part of Palearctic
(Black Sea region, Transcaucasia, Central Asia, and
the south of Western Siberia), most of the crenal bio-
topes are occupied by amphipods of the genus Gam-
marus, which dominate the community and create a
specific type of Gammarocrenal. From region to
region, only the gammarus species (in this case,
G. koreanus) and the density of its populations change.
The occurrence of gammarus in streams of the Anyuy
basin reaches 100%, and the gammarocrenal replaces
almost all other crenal communities (except for the
xylocrenal, which is dominated by amphipod-tolerant
large caddisflies limnophyllides). However, the bio-
mass of the community is relatively small (an average
of 12.4 g/m2), which is several times less than the aver-
age biomass of Gammarocrenal of, for example,
Southern Europe and the Caucasus (Palatov and
Chertoprud, 2018).

Phytal

In the studied area, this type of commuity is dis-
tributed only in the Simmi River basin. This commu-
nity consists of a large number of warm-water, gener-
ally limnophilic species. As in other regions, gastro-
pod mollusks, mainly Lymnaeidae, dominate here. At
the family level, the eu- and pleistophytal communi-
ties are very similar to the corresponding communities
of the Moscow oblast and Novosibirsk region of the
Ob river (Chertoprud, 2011; Chertoprud and Palatov,
2013), although they differ completely in species com-
position.
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Pelal
In the studied region, this type of community is

rare and poorly studied; therefore, it cannot be com-
pared in detail with other regions. In general, the iden-
tified pelophilic communities are similar (consist of
closely related forms) to the communities of Eastern
Europe: they are also dominated by chironomids, pill
clams, and tubificides (although of other species).

Ripal
This type occurs quite often in the studied area,

forming two contrasting subtypes. The euripal com-
munity, more typical for the Anyuy basin, is close to
euripals of most Palaearctic regions. The warm-water
malacoripal community is widespread in the Simmi
basin. Its dominants (gastropods of the genera Amur-
opaludina and Juga) are quite specific and provide the
community a subtropical, partly oriental character.
Nevertheless, close communities are known for other
regions, where they occupy similar spectra of bio-
topes: for example, malacoripal of Moscow Region,
where Viviparus viviparus (L., 1758) dominates (Cher-
toprud, 2011), of Transcaucasia (with dominance of
Melanopsis spp. or Viviparus costae (Heldreich, 1863))
(data by D.M. Palatov), and even of the southern foot-
hills of the Himalayas (Melanoides and Tarebia)
(Chertoprud et al., 2018). Apparently, this type of
community is relatively rare in Palaearctic, but is
widespread in the tropics and subtropics.

CONCLUSIONS
The species richness and diversity of communities

in the basin of the piedmont Anyuy River is signifi-
cantly higher (184 taxa and 12 types of communities)
than in the basin of the lowland Simmi River (80 taxa
and 6 types of communities). Ritral and crenal com-
munities dominate in the piedmont region; caddis-
flies, mayflies, stoneflies, dipterans, and amphipods
are dominant taxa. In the lowland region, phytals and
ripals are dominant communities and dominant taxa
include gastropods, dipterans, beetles, bugs, and drag-
onflies. Despite the significant differences in the spe-
cies composition of these two regions, their fauna gen-
erally refers to one (Amur) province. The differences
found in the Anyuy and Simmi basins could be
explained by their hydrological features and, as a con-
sequence, by different habitat conditions. All these
communities have analogues (communities of similar
types with similar taxonomic structure) in other
regions of Eurasia differing from them in species com-
position and some structural details associated with
the regional pool of macrozoobenthos taxa.
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