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Environmental conditions for distribution of dominants
of freshwater molluscs in the Chu river basin

The first analysis of distribution and abundance of dominants of gastropods in seven habitats of the Chu
river basin was performed for the period from 1994 to 2012. Based on comparative analysis of the results
of long term external ecological research the environmental conditions affecting its distribution, life cycle,
reproduction, development, and population size were defined.
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I'K. Carpibanmuena, H.b. baiimyp3aes, b.M. TerHBI0KOB
Iy e3eHiniH 0acceliHiHIe KeH TapaJFaH TYIIBICY MO/LTIOCKAJIAPbIHBIH TAPaJdybIHA
Jcep eTeTiH IKOIOTMAJIBbIK KaFAaiiiap

Amramr per Uly e3eHiHiH OaccelfHiHIe KeH TapaifaH KypcaKasKThl MOJUTIOCKANAPIBIH TapamybiHa 1994
- 2012 oK. Tammay SKYMBICTaphl Kypri3inai. KeInKbUTABIK ayTIKOJOTHSIBIK 3EPTTEY HOTIDKENCPiHIH
HETi31H/Ie MOJUTIOCKATAPIBIH TapalyblHa, TIPIIUIIK MUKIAEpiHe, KoOetoiHe, JaMybIHa JKOHE TTOMYIISIUsIIAp
CaHBIHA 9CEP €TETiH HKOJIOTUSIIBIK (haKTOpIIap aHBIKTaJIIBI.

Tyitin ce30ep: TYIIBICY MOJUTIOCKANAPHI, OKIEINIep, TIPIIUTIK UK, CHHKAICYTaJapbIHBIH MOPQOIOTHS-
CBI, KO0€I0, 1aMy, DKOJIOTHSUIBIK JKaFaaiinap

I'K. CarpibanmueBa, H.b. baiimyp3aes, b.M. TerHBI0€KO0B
IK0JIOrHYecKHe YCJIOBHSI PACPOCTPAHEHHs] MACCOBBIX BI/I0B IIPECHOBOAHBIX MOJIJIIOCKOB
B Oacceiine pexu Ly

BriepBble IpOBEICH aHAIN3 PacIPOCTPAHCHUS H YHCICHHOCTH MAaCCOBBIX BHIOB OPIOXOHOTMX MOJUTIOCKOB
B 7 Obnoromax Oacceiina p. Iy 3a mepron ¢ 1994 mo 2012 rr. Ha ocHOBaHMM CpaBHHUTETHFHOTO aHAJM3a pe-
3yJIETATOB MHOTOJICTHHX ayTIKOJIOTHYECKUX MCCIICIOBAHUH MOJUTIOCKOB OIPE/IeNICHBl SKOIOTHYeCKUe (haK-
TOPBI, BIMSIOIINE Ha UX PACIPOCTPAHEHUE, KU3HEHHBIC [IUKIIbI, pa3MHOKEHHUE, Pa3BUTHE H YHCIICHHOCTb
TIOTYJISILIUH.

Knrouesvie crosa: pecHOBOJHBIC MOJITIOCKH, JIETOYHBIC, )KU3HEHHBIH [IUKII, MOP(OJIOTHS CHHKAIICYJ, pa3-
MHOXKEHHE, PAa3BUTHE, IKOJIOTUUECKHE YCIOBHSI.

The first analysis of distribution and abundance
of dominants of gastropods in seven habitats of
the Chu river basin was performed for the period
from 1994 to 2012. Based on comparative analysis
of the results of long term external ecological
research the environmental conditions affecting its
distribution, life cycle, reproduction, development,
and population size were defined.

Materials and methods. The objects to be
investigated are 5 species of mass molluscs of the
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Chu river basin, these are the representatives of
the family of Lymnaeidae (Lymnaea stagnalis L.,
L. auricularia L, L. truncatula Mull.), Planorbidae
(Planorbis planorbis L.), Physidae (Physa acuta
Drap.).

Collection of material was held in the period
from 1994 to 2012. A pulmonate presence was
examined in the flood plain of Chu river along 300
km in the vicinity of the following settlements: s.
Qyorday, s. Baluan-Sholak, s. Kek-Quaynar, s.
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Tasetkel, s. Enbekshi, s. Belbasar, s. Zhana turmys,
s. Zhanbil, city Chu, s. Telebi, s. Birlik.

Molluscs samples were taken by the method of
the pads (Zhadin, 1952) used square frames from
0.1 to 1 m? were used; molluscs were collected from
the sites either by hand, water net, or a scraper.

At analysis of small samples their pulmonate
was measured by ocular micrometer at MBS-1, and
for large samples - with a ruler. The total biomass
was determined by weighing the sample directly in
the sample bottle on the pharmacy scales, after one
minute drying of the molluscs on the filter paper.

Results and discussion. As a result of the
investigations taken place in Chu river basine in
the vicinity of the following settlements such as
s.Qyorday, s. Baluan-Sholak, s. Kek-Quaynar,
s.Tasetkel, s. Enbekshi, s. Belbasar, s. Zhana turmys,
s. Zhanbil, city Chu, s. Telebi, s. Birlik, the areas of
destrtibution of mass molluscs were defined.

Inhabitation of the molluscs is related to the
following biotopes: coastal zone of Chu river, small
floodplain lakes, small wetlands, puddles, hollows,
and coastal zone of Tasotkel reservoir and irrigation
canals.

By type of water the biotopes are static, drained,
periodic, ephemeral and temporary water reservoirs.

Hydro-chemical composition of the water and
its content of micro elements were determined at
the Institute of Soil Science, National Academy of
Sciences of the Republic of Kazakhstan and are
presented in Table 1 and 2.

The ecological characteristics of biotopes in the
settlement of molluscs are presented in Table 3.

The composition of species and abundance of
molluscs in given biotopes is different (Table 4).

The comparison of the species composition and
abundance of molluscs showed the peculiarities of
settlement in each biotope.

In the coastal zone of Chu river in the growing
season the following species were found: Lymnaea
stagnalis, L. auricularia, Planorbis planorbis, Physa
acuta, numerically the smallest set was defined for
L. stagnalis L. (3-4 examples/m?), and the average
value was set for Lymnaea auricularia L. (38
examples/m?); high quantity was set for Planorbis
planorbis L. (75 examples/m?) and Physa acuta D.
(82 examples/m?) (Fig. 1).

A comparative analysis of the species
composition of molluscs at coastal zone of Chu
river showed that the species composition of mol-
luscs remained constant throughout the years of the
study period. However the abundance of molluscs
varied which can be explained by the features of
environmental factors affecting populations in dif-
ferent years of the study. In addition, the dynamics
of the number of species was identified during the
vegetation season, related to the stages of the life
cycle (Fig. 2).

The floodplain water reservoirs in the Valley of
Chu river consist of small lakes, wetlands, oxbow,
puddles, having temporary (during the flood) or
constant relationship with the river. Usually these
water reservoirs are shallow, well-warmed, with a
muddy bottom and abundant coastal and aquatic
vegetation. The floodplain reservoirs are rich in
molluscs, both qualitatively and quantitatively.
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Figure 1 - Dynamic of molluscs abundance in vegetation period Biotope: coastal zone (1994)
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Figure 2 - Dynamics of molluscs abundance in vegetation period at the coastal zone of Chu river (2006)
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Figure 3 - Dynamics of molluscs abundance in Lymnaea auricularia in May

Here nine species of molluscs were identified
and their number per unit area is large and ranges
from 70-130 examples per 1 m? The most usual
and widespread in these reservoirs are Lymnaea
stagnalis, L. auricularia, L. truncatula, Planorbis
planorbis, Physa acuta. The rare found ones are
Lymnaea palustris, Succinea sarsi.

In small floodplain lakes during the vegetation
period the found species were Lymnaea stagnalis,
L. auricularia, Planorbis planorbis, Physa acuta,

ISSN 1563-034X

numerically the smallest set was defined for
L. stagnalis L. (7 examples/m?), and the average
value was set for Lymmnaea auricularia L. (86
examples/m?); and high quantity was set for
Planorbis planorbis L. (118 examples/m?) and Physa
acuta (126 examples/m?).

In the wetlands at the vegetation period the
following species were found: Lymnaea stagnalis,
L. auricularia, L. truncatula, Planorbis planorbis,
Physa acuta, numerically the smallest set was defined

KazNU Bulletin. Ecology series. No2/2 (38). 2013



318 Environmental conditions for distribution of dominants of freshwater molluscs in the chu river basin

for L. stagnalis L. (7 examples/m?), the average
value was setfor L. truncatula L. (30 examples/m?);
and high quantity was set for Lymnaea auricularia
L. (98 examples/m?) and Planorbis planorbis L.
(103 examples/m?). Physa acuta Drap. doesn’t occur.

In the hollows at the vegetation period the
following species were found: Lymnaea truncatula,
Planorbis planorbis, Physa acuta, numerically the
smallest set was defined for Physa acuta Drap.
(27 examples/m*) and Planorbis planorbis
(30 examples/m?); high quantity was for Lymnaea
truncatula (152 examples/m?).

In the puddles at the vegetation period the
following species were found: Lymnaea truncatula
and Planorbis planorbis, an average quantity was
defined for Planorbis planorbis L. (90 examples/m?),
high quantity was for L. truncatula (121 examples/
m?).

In the coastal zone of Tasotkel reservoir at
the vegetation period, the following types of mass
mollusks were defined: Lymnaea stagnalis L.,
L. auricularia L., L. truncatula Mull, Planorbis
planorbis L., Physa acuta Drap., numerically the
smallest set was defined for Lymnaea stagnalis
L. (9 examples/m?), and the average value was
set for Physa acuta Drap. and L. auricularia L.
(78 examples/m?), high quantity was set for Planorbis
planorbis L. (142 examples/m?).

In the irrigation canals at the vegetation period,
the following types of mass mollusks were found:
L. auricularia L., L. truncatula Mull., Planorbis
planorbis L., Physa acuta Drap., an average quantity
was set for Physa acuta Drap. and L. auricularia
L. (15 examples/m?), high quantity was set for
L. truncatula Mull. and Planorbis planorbis
L. (38 examples/m?).

A comparative analysis of the species
composition of molluscs showed the followings:

1) the specific structure of molluscs at the coastal
zone Chu river and Tasotkel reservoir is the same,
but differ in quantity;

2) the species composition of the wetlands is
characterized by the absence of Physa acuta Drap.;

3) the irrigation canals are characterized by the
species composition of coastal zone of Chu river
and availability of L.truncatula Mull.

A comparative analysis of the abundance of
molluscs on biotopes showed that for L. stagnalis
L. numerically the smallest value was defined at
the coastal zone of Shu river (4 examples/m?), an
average value - in small lakes (6 examples/m?) and

wetlands (7 examples/m?), and high quantity - at
coastal Tasotkel reservoir (9 examples/m?); for
L. auricularia L. numerically the smallest value
was defined for the coastal zone of Chu river (37
examples/m?), the average value - in small lakes
(86 examples/m?) and wetlands (7 examples/
m?), high quantity in the wetlands and at coastal
zone of Tasotkel reservoir (98 examples/m?); for
L. truncatula Mull. numerically the smallest value
was defined in irrigation channels (85 examples/m?),
and the average value - in the puddles (120 examples/
m?), high quantity - in the hollows (145 examples/
m?); for Planorbis planorbis L. numerically the
smallest quantity was defined at the coastal zone
of Chu river (75 examples/m?), and the average
quantity - in the puddles (90 examples/m?), high
quantity - in the wetlands and at the coastal zone of
Tasotkel reservoir (103 examples/m?); Physa acuta
Drap. is a typical specie only for the coastal zone
Chu river as well as Tasotkel reservoir (82 and 78
examples/m?).

A comparative analysis of the statistical
mean value on the number of species of molluscs
during 14 years maintained relatively constant
for the following types of species: the smallest
numerically set value was defined for L. stagnalis
L. (3-4 examples/m?), and the average value - for
Physa acuta Drap. and L. auricularia (84 examples/
m?); and high value - for Planorbis planorbis L.
(142 examples/m?).

A data comparison for 14 years showed that
the years 1999, 2000, 2005 and 2006, differed by
higher values on abundance parameters for the
studied species, as compared with other years.
This is explained by the release of a large number
of wintering species in the month of May, for
Lymnaea stagnalis L. these data are compiled by
(6-7 examples/m?); for L. auricularia L (39-42
examples/m?) in L. truncatula (49 examples/m?), for
Physa acuta Drap. (78 examples/m?); for Planorbis
planorbis L. (96 examples/m?) (Fig. 3, Fig. 4).

General pattern on dynamics of molluscs’
abundance in the vegetation period shows a high
peak from July to September, due to increase in
number of appearance of juvenile molluscs of their
first and second generation.

The years 1995, 1996, 1997, 2001, 2004
differed by the average density of species, due to the
abundance of wintering species in May, and which
was amounted as follows: for Lymnaea stagnalis L.
(3 examples/m?); for L. auricularia L (24 examples/
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Figure. 4 - Dynamics on abundance of Physa acuta Drap. at vegetation period

m?); for Physa acuta Drap. (60 examples/m?); for
Planorbis planorbis L. (48 examples/m?).

The Low density of the studied species differed
for years 1994, 1998, 2002, 2003, 2007, due to
the abundance of the wintering species in the
month in May which was amounted as follows: for
L. stagnalis L. (2 examples/m?); for L. auricularia
L. (17 examples/m?); for Physa acuta Drap.
(48 examples/m?); for Planorbis planorbis L.
(40 examples/m?). The number of over-wintering
molluscs plays a significant role in the total number
of molluscs at the vegetation period, since they build
up the bulk of future mature species in mollusks with
two-year and one-year life cycle. The abundance of
molluscs for the remaining months of the vegetation

period are directly dependent on the number of
molluscs in the month of May, and this is confirmed
by the research data and graphics based on them.

A comparative analysis of the characteristics on
distribution, reproduction and development, ratio in
dimension- age of populations, the number of mass
species of aquatic molluscs in the Basin of Chu river
showed that environmental factors determining their
dynamics are the water flow, regimen temperature,
depth, substrate, salinity of water, active response
of the environment, phytocenosis in the area
of inhabitance. The dynamics of abundance of
dominantes molluscs in the vegetation period depends
on the relations to the life cycle, as well as on the
environmental conditions specific to each year.
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