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THE CONDITION OF HYDROBIONTS
NEAR KASHAGAN FIELD AREA

Abstract. The study results of the condition of hydrobionts near the artificial islands, where oil and gas fields
of “Kashagan” are under development and which was conducted during spring and autumn periods of 2018, showed
that 173 species of algae were found in spring as part of phytoplankton and 19 species less, i.e. 154 in autumn. The
cyanobacteria outnumbered other species with 51.68%, whereas, diatomic algae predominated in biomass with
80.1%. In 2017 blue-green algae was the largest in number, diatomic algae predominated in biomass in 2017, as well
as in 2018.

As a part of zooplankton presence of 24 taxons in spring and 23 species in autumn was detected. During study
period the other species of zooplankton predominated with 67.79% in number and 95.1% in biomass. The seasonal
dynamics of zooplankton described above generally repeated that of 2017, when from spring to autumn there was
also a decrease in diversity and a growth in the number of zooplankton.

It was found 50 taxons in zoobenthos during both spring and autumn studies. Basically, this number was
formed by worms - 72.54%, whereas biomass was predominated by mollusks - 40.26% of the total biomass.

The number and biomass of bottom invertebrates were higher in spring 2017 and lower in autumn than in the
corresponding seasons of 2018.

Key words: NCOC, «Kashagan» field, artificial islands, phytoplankton, zooplankton, zoobenthos.

Introduction. Offshore oil production is an essential component of the world's energy supply [1,2].
It requires the use of increasingly sophisticated technologies and increasing attention due to its harmful
effects on the environment. The Kashagan field is one of the largest fields in the world discovered in the
last 40 years, as well as the largest oil field at sea [3].

Development of the deposit is carried out under difficult conditions: shelf zone, unfavorable
combination of shallow water conditions and ice formation (about 5 months per year), eco-sensitive zone,
large depths of deposit occurrence (up to 4800 m), high formation pressure (80 MPa), high content of
hydrogen sulfide (up to 19%) from artificial islands [4,5].

Considering that the area of deposit location is productive of not only hydrocarbon fuel, but also
biodiversity of the sea, i.e. there is a reproduction process of semi-passing ichthyofauna and their feed
capacity, it becomes significantly important to monitor them. This work is devoted to the study of the
latter.

Researches on the condition of hydrobionts (phytoplankton, zooplankton and zoobenthos) in this area
began from the moment of oil exploration [6-11].

The development of phytoplankton depends on many factors, the author of the work [4] has
established a close relation with the volume of the Ural River, as well as salinity of water for diatomic
algae. Research [9] reports that it depends primarily on the temperature and presence of biogens (silicon
and phosphorus). In recent decades, phytoplankton dynamics have been influenced by rising sea levels.
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The author of the work [7] studied seasonal dynamics and established the following: from spring to
summer the number of cladocera crustaceances increased 12.7 times, biomass increased 8.8 times and the
reduction ofthe number and biomass from summer to autumn. It is reported in the research work [10] that
the monitoring did not reveal significantly negative changes in the composition, distribution and
productivity of zooplankton in the North-East Caspian Sea. The dynamics of zooplankton biomass
reflected the natural processes, which are typical for inter-annual changes in the abundance of plankton
invertebrate animals.

The results of long-term research of bottom organisms of the north-eastern part of the sea make it
possible to do the following: it states in [8] that the distribution of benthos is determined primarily by the
type of soils, salinity and gas regime of the bottom layer. During whole period of study, the "Kashagan"
structure was predominated by worms on average by 60% and crustaceans by 38% in number and
mollusks on average by 50% in biomass.

As a result of the conducted research, it was revealed that the largest biomass was observed in the
spring period. There was a decrease in the mass of bottom organisms from spring to summer. According
to the data of multi-year observations in work [11] the species composition of bottom fauna is relatively
stable. Seasonal and multi-year dynamics of zoobenthos number are mainly due to natural factors.

The condition ofthe bottom population of invertebrate animals at the fields, in general, is comparable
to its condition at the control stations. Local changes in the composition of bottom sediments, for
example, an increase in the share of fine fractions in the construction area of artificial islands leads to a
decrease in the share of large forms of benthos (shellfish) and, in some cases, to a decrease in the overall
abundance of the bottom population of organisms. Generally, exposed area is small, being limited to a
radius of up to 700 meters. After completion of the construction, the composition and abundance of
bottom communities are restored quite quickly - within 1-2 years.

The authors of the research works [12,13] revealed that the summer distribution of phytoplankton in
the area of artificial island D at the Kashagan field is subjected to general patterns of the Northern
Caspian Sea. From year to year, there may be differences in its composition, which mainly depends on the
inter-annual variability of the hydrological and hydrochemical regime of water. Among all the members
of zooplankton species in this part of the sea, copepoda crustaceans are turned out to be the largest mass
group. Variation of taxonomic composition of zoobenthos and its quantitative characteristics,
predominance of certain groups in biomass and number in its composition on observation stations of the
water area of Kashagan field's Island D were primarily related to hydrological and hydrochemical
conditions of habitat (among which salinity is on the first place) and type of soil.

The study [14] states that the structure of phytoplankton depended on a number of natural and
anthropogenic factors. The lowering of sea level was favorable for the main algae divisions. Decreasing
concentrations of some pollutants in the water had a positive effect on blue-green and partly green algae.

There was a non-linear inter-annual trend of reduction of the average individual weight of the
zooplancter throughout all seasons. Considering the increase in zooplankton quantities, this may indicate
an increase of eutrophication processes in the context of a sea level decline. Most of the external factors
did not have a statistically significant impact on the inter-annual and spatial dynamics of plankton
invertebrates.

From 2006 to 2016, there was a tendency of a decrease of the average annual values of the
macrosoobenthos quantity during irregular inter-annual changes in the biomass value [15]. The number of
small-sized autochthonous polychets M.caspica, H.kowalewskii and oligochet decreased the most. The
inter-annual dynamics of macrosoobenthos population depended on changes of natural factors, primarily
of hydrological (sea level change) and hydrochemical (salinity) parameters. The impact of anthropogenic
factors on the structure of macrosoobenthos was local.

The purpose of the research is to monitor the dynamics of change of hydrobionts in the
hydrocarbon fuel production area and assess their condition.

Object and methods of research. The object of the study is the Kashagan field area.

Phyto and zooplankton samples were taken from the surface layer of water, whereas zoobenthos was
taken from the bottom by a known technique and fixed with 4% formalin. Then they were concentrated by
sedimentary method [16-19] and these samples were processed by conventional methods in laboratory
conditions [20-22], where the following parameters were determined: composition of species, number of
species - million cl. per cubic meter, biomass - mg. per cubic meter of algae; taxonomic composition,
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number (ex. per 1 m3 and biomass (mg. per 1 m3 of zooplanktons; taxonomic composition, number
(ex. per 1m2 and biomass (mg. per 1m2) of zoobenthos.

Results and discussion. Samples were taken from 9 stations during spring and autumn periods and
were delivered to an accredited laboratory after fixation. The results of the study are given below.

The condition of phytoplankton. The species composition for 2018 is given in table 1.

173 species of algae were found as a part of phytoplankton in spring 2018 and composed of 34 blue-
green, 106 diatomic, 5 miozoa, 1 ohrophite, 25 green and 2 egglene.

154 species of algae were found as part of phytoplankton in autumn 2018 and composed of 26 blue-
green, 89 diatomic, 6 miozoa, 1ohrophite and 32 green.

The number of species decreased by 19 by autumn, but/however 2 species detected which were not
found in spring and 3 species were not found which were detected in the spring study.

Table 1- Species composition of phytoplankton by seasons of 2018 [20]

. .. Number of species
Species composition .
spring autumn
Cyanophyta / blue-green A -
Bacillariophyta / diatomic 106 89
Dinophyta/ dinophyta 5 -
Ochrophyta / ochrophyta 1 1
Chlorophyta/ green 25 R7J
Euglenophyta / euglena 2 -
Cyanobacteria - 26
Miozoa - 6
Total 173 154

M. contortum green algae, diatomic C. choctawhatcheeana, N. cryptocephala, blue-green
M. Punctata were the most widespread in the studied water area in spring.

The total number of phytoplankton varied from 247 to 5353.8 million cl/m3, with an average value of
933.2 million cl/m3. Blue-green algae predominated in number, among of which A.clathrata (11%) and
L.limnetica (14%) were the most.

The biomass of phytoplankton ranged from 112 to 3035 mg/m3 with an average value of 874.8
mg/m3. Diatomic predominated in biomass, the share of which was 82% in the total. Large-cell species
C.jonesianus (22%) and C.clypeus (9%) have the largest contribution in biomass formation.

Blue-green algae species of P.limnetica, G.laxissima, M.punctata, Phormidium sp., P.contorta,
diatomic C.choctawhatcheeana, C.meneghiniana, green B.lauterbornii, B.lauterbornii var.crassa met on
the most part of water area or throughout the water area in autumn.

The following species are common:

In spring from the group of Cyanophyta - Lyngbya contorta - 53%, Merismopedia punctata - 62%,
Microcystis pulverea f.pulverea- 30%, Merismopedia minima - 30%, Lyngbya limnetica - 47 %,
Phormidium tenue - 32%, Spirulina laxissima - 36%;

- from group of Bacillariophyta - Amphora coffeaeformis-53%, Cyclotella meneghiniana-57%,
Diploneis Smithii - 51%, Navicula cryptocephala - 62%, Navicula radiosa - 34%, Navicula salinarum -
47%, Nitzschia tenuirostris - 32%, Nitzschia tryblionella - 34%, Sellaphorapupula - 55%;

- from group of Dinophyta - Gymnodinium variabile - 43%, Peridiniopsis polonica - 38%;

- from group of Chlorophyta - Monoraphidium arcuatum - 34%, Monoraphidium contortum - 87%,
Monoraphidium griffithii - 36%, Planctonema lauterbornii - 49%;

In autumn from the group of Cyanobacteria - Anathece clathrata-55%, Aphanocapsa incerta - 66%,
Chroococcus minimus - 70%, Chroococcus minutus - 57 9%, Glaucospira laxissima - 96 9%,
Merismopedia minima - 77%, Merismopedia punctata - 98%, Oscillatoria amphibia - 77 %,
Phormidium sp. -94%, Planktolyngbya contorta - 96%, Planktolyngbya limnetica - 100%;

- from group of Bacillariophyta - Actinocyclus octonarius - 36%, Caloneis amphisbaena - 30 %,
Campylodiscus araliensis - 57%, Campylodiscus clypeus - 40%, Coscinodiscopsis jonesiana - 62%,
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Cyclotella choctawhatcheeana - 94%, Diploneis interrupta - 60%, Diploneis ovalis - 62%, Diploneis
Smithii - 62%, Halamphora coffeiformis - 66%, Halamphora veneta - 36%, Haslea spicula -47%,
Hyalodiscus sphaerophorus - 34%, Navicula cryptocephala - 74%, Navicula radiosa - 45%, Navicula
rhynchocephala - 47%, Navicula salinarum - 74%, Navicymbula pusilla - 36%, Nitzschia tenuirostris -
68%, Podosira parvula - 53%, Proschkinia longirostris - 36%, Sellaphora pupula - 47%, Thalassiosira
caspica - 68%, Tryblionella apiculata - 79%, Tryblionella debilis - 72%;

- from group of Miozoa - Prorocentrum cordatum - 64%;

- from group of Ochrophyta -Mallomonas sp. - 57%;

- from group of Chlorophyta - Binuclearia lauterbornii - 98%, Binuclearia lauterbornii var.crassa
- 94%, Chlorella vulgaris - 70%, Monoraphidium contortum - 87%, Monoraphidium griffithii - 36%.

As it can be seen from these tables, the number of algae increases from spring to autumn during the
study period. During autumn research the following spring algae were absent - blue-green, dinophytic and
euglene, on the contrary there appeared other cyanobacteria and mioza.

Cyanobacteria having 51.68% predominated in number, blue-green having 30.4% was the second
and the green ones having 10.31% was the third (figure 1). Figure 2 shows a chart in biomass, where
diatomic predominated with 80.1%, then goes green with 8.44% and cyanobacteria with 7.7%.

Figure 1- Average number of main divisions of Figure 2 - Average biomass of main divisions
phytoplankton in % for 2018 of phytoplankton in % for 2018

The condition of zooplankton. 24 taxons were found as part of zooplankton, 8 of them were rotifer,
3 were cladocera, 7 were copepoda, 6 were other species in spring 2018 and 23 species were present in
autumn study. The rotifer decreased from 8 to 3 species, whereas number of copepoda remained
unchanged. Cladocera species were not detected, but the number of other species increased by 7 (table 2).

Table 2 - Species composition of zooplankton by seasons of 2018 [12]

. . Number of species
Species composition )
Spring autumn

Rotatoria / rotifera 8 3
Cladocera /cladocera 3 -
Copepoda/ copepoda 7 7
Others /others 6 13
Total 24 23

As it can be seen from spring period of this table there were Brachionus quadridentatus - 49% and
Synchaeta vorax - 38% from rotifera species, Podonevadne camptonyx - 38% and Podonevadne trigona -
43% from cladocera species, Acartia tonsa - 84%, Calanipeda aquae-dulcis - 100%, Halicyclops sarsi -
34% from copepoda species, Bivalvia gen.sp. - 83%. Cirripedia gen.sp. - 62% and Hediste diversicolor -
30% from other species.

In autumn period there were Brachionus quadridentatus - 40% from rotifera species, Acartia tonsa -
100%, Calanipeda aquae-dulcis - 100%, 32% Ectinosoma concinnum and 32% Harpacticoida gen.sp.
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from copepoda, Bivalvia gen.sp - 47%, Cirripedia gen.sp.- 40%, Hediste diversicolor - 53% and
Spionidae gen.sp. - 98% from the other species.

During the research period other zooplankton species predominated in the sea area with
68 060 pcs/m3 copepoda were the second with 27345 pcs/m3and rotifera was the third with 4891 ec/m3
(figure 3, 4).

Figure 3- The number of main zooplankton groups Figure 4 - The biomass of main zooplankton groups
in % for 2018 in % for 2018

Other species had 3942.6 mg/m2 of biomass or 95.1% in number, copepoda crustaceans with
191.34 mg/m2or 4.6% occupied the following position and biomass of other species did not reach 1%.

The condition of macrzoobenthos. 50 taxons from 4 groups were detected during spring studies:
worms - 7, shellfish - 9, crustaceans - 32, others - 2 (table 3). H. diversicolor, Oligochaeta gen sp.,
H. kowalewskii, Pt. pectinata, St. (St.) similis n St. graciloides met everywhere.

50 taxons from 4 groups were identified in autumn studies as well as in spring studies: worms -
7, shellfish - 10, crustaceans - 28, others - 4. H. diversicolor and Oligochaeta gen. sp. met everywhere.
Polychete H. kowalewskii, C. lamarcki mollusc, and Pt. pectinata crustaceans, St. graciloides, G. (Y.)
pusilla inhabit on the most part of water area.

Table 3- Species composition of macrozoobenthos be seasons of 2018 [12]

. . Number of species/taxons
Species composition )
spring autumn
Vermes / worms 7 7
Mollusca/ molluscs 9 10
Crustacea / crustaceans 32 28
Insecta / feeding - 1
Others / 2 4
Total 50

The following species often met during spring period: Hediste diversicolor - 99.6%, Hypaniola
kowalewskii - 74.3%, Oligochaeta gen.sp. - 98.2% all from group of worms, Abra ovata - 46.5% from
group of mollusks, Pterocuma pectinata - 6.0%, Stenocuma gracilis - 49.7%, Stenocuma graciloides -
55.5%, Stenogammarus (Stenogammarus) kereuschi - 39.1%, Stenogammarus (Stenogammarus) similis -
59.3% from group of crustaceans.

During autumn period Nematoda gen.sp. 33,5%, Spionidae gen.sp. - 58,7%, Hediste diversicolor -
100,0%, Hypaniola kowalewskii - 79,2%, Oligochaeta gen.sp. - 98,8% all from the group worms, Abra
ovata - 50,1%, Cerastoderma lamarcki - 78,6%, Hypanis angusticostata - 53,9% all from the mollusc
group.

The average number of macrozoobenthos was 5045 ex./m2, with extreme values ranging from 193 to
3660 ex./m2. This number was formed mainly by worms - 72.54%, with the leading contribution of
Oligochaeta gen. sp. (98,2%) u H. diversicolor (99,6%).
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The average biomass of the bottom animals was 16507 mg/m2 with varying range of 3277 to
6646 mg/m2. Molluscs predominated with 40.26% of the total, worms subdominated - 39.9%. The species
of H. diversicolor and D.trigonoides (50% and 15% of benthos biomass, respectively) were the most
important (figure 5, 6).

Figure 5- Number of main groups Figure 6 - Biomass of main groups
of zoobenthos in % for 2018 of zoobenthos in % for 2018

Conclusions. Phytoplankton communities were enriched with species from spring to autumn
2018 (number of species per sample increased). In both seasons, blue-green algae predominated in
number. Large-cell diatomic algae predominated in biomass.

Similar seasonal dynamics of all structural indicators of phytoplankton was reported in 2017. That
year, as well as year later, blue-green predominated in number, diatomic algae predominated in biomass.
The absolute values of number and biomass of algae in both years were close.

In 2018, the species wealth of zooplankton did not change significantly. The heterogeneity of the
species composition of zooplankton communities, which formed two clusters, reflected the heterogeneity
of abiotic factors during spring period. One of significant factors, contributing to the differences in species
composition, may be the uneven warm-up of the water thickness at the beginning of the growing season.
In autumn, the composition of zooplankton communities was uniform throughout the water area.

From spring to autumn 2018, the quantitative indicators of zooplankton increased by magnitude
order.

The seasonal dynamics of zooplankton described above generally repeated that of 2017, when from
spring to autumn there was also a decrease in diversity and an increase in the quantitative figures of
zooplankton. However, in 2017 the growth of quantitative indicators of the community occurred on
account ofjellyfish, while in 2018 - on account of polycheta Spionidae.

The values of all structural indicators of macrozoobenthos increased from spring to autumn 2018.
The worms made main contribution to the seasonal growth of the community. They predominated in
biomass, in the sub-dominant position of shellfish. The diversity of the bottom community was moderate,
with some increase in the autumn period.

In contrast to the pattern above, quantitative indicators of macrozoobenthos decreased from spring to
autumn of 2017. Worms and mollusks predominated in the community, as in 2018.

The number and biomass of bottom invertebrates were higher in spring 2017 and lower in autumn
2017 than in the corresponding seasons of 2018. Benthos was less diverse and represented by smaller
individuals in 2017, than in 2018.
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A. Kenxeranuesl A. A. Abunrasumesal, A. K. LlaxmaHoBal
. K. Kyn6atbiposl B. ®. 3aiines2 M. K. ¥pasranuesal

1C. BTebaeB aTbiHAarbl ATbipay MyHaii )X3He ras yHusepcuteT ATbipay, K asakcTaH;
2AcTpaxaH MeM/IEKETIK TEXHUKa/IbIK YHUBEPCUTETI, AcTpaxaH, Peceii

«UALLIATAH» KEH OPHbI AYAAHbBIHAATbI TMAPOBVOHTTAP XA OAVbI

AHHOTauua. «KalaraH» MyHaii-ra3 KeH OpHbIH Mrepin >aTkaH acaHfbl apanfap MaubiHaa 2018 Xbingbiy,
KekTeM >xaHe KY3 mesriniHge >KYprisireH igeHicTep KOPbITbIHAbICHI GOMbIHLIA, KeKTemge (UTONIaHKTOHAAp
KypamblHAa Tewi3 6angbipnapbiHbiy, 173 TYpi Tabbinca, an *3ge 19-ra kemin, 154 TYpi aHbwTanraH. CaHbl XarbiHaH
51,68 % umaHobakTepusnap, an 6romaccackl 6oibiHWwa 80,1 % guatomabl 6anabipnap 6acbiM 6onabl. 2017 Xbinbl
CaHbl XarblHaH Kek-xacbln 6aiabipnap 6acbim TYCce, 61Monorusanbik maccachl 60ibiHLLIA 2018 XbINrblgai gmaToMabl
6asabipnap Xorapbl LWbIKTbI.

KekTemze 3epTTenireH aksatopusga »xackln M.contortum, auatomael C.choctawhatcheeana, N.cryptocephala,
KeK-Xacbln M. Punctata 6aiabipnapb! Kew, TaparaH.

D UTONNAHKTOHHBIL, XXanbl caHbl 247-aeH 53,8 MAH Kn./m3re feiiiH e3repai, opTawa MaHi 933,2 MH K1./mM3
Kek-xacbin 6angbipnap 6acbiM, onapaply, iwiHae e kebi A.clathrata (11 %) >aHe L.limnetica (14 %) 60n4b!.

duTonNaHKToH 6uomaccacbl 112-geH 3035 Mr/m3 felHN KepCeTKIlTI KepceTTi, opTawa MaHi 874,8 mr/m3
Bromaccachl 60iibIHLWA gnaToMAbl 6ackiM 6014bl, 0napabIL, Xannsl kepceTwwTen Yreci 82 %-abl kypagsl. briomac-
CaHbl KasbinTacTblpyfarbl 6aceim Ynec C.jonesianus (22%) xaHe C. clypeus (9%) ipi >xacyLuanbik TYprepre Tuecisi.

KY3ge ken 6emkTe Hemece 6apnblK aksaTopusiga Kek-xacbin P.limnetica, G.laxissima, M.punctata,
Phormidium sp., P.contorta, anatomgabl C.choctawhatcheana, C.meneghiniana, xacbin B.lauterbornii, B.lauterbornii
var.crassa 6angplpnapbl kesgecn.

KekTem/e 300Mn1aHKTOH KypamblHAa 24 TaKCOH aHbIKTasnca, KY3ri isgeHicte 23 TYpi 6akbliaHgbl. 130eHic xyp-
ri3reH yakbIT iWiHAE CaHbl XX3HE BMONMOrMABIK Maccachl XarblHaH caikecwiwe 67,79 xaHe 95,1 % e3re ge TYpnepi
6acbiM 60siraH. 2017 bifbl fa 300M1aHKTOHAAPABIL, XKOrapbla »asbliraH Mesrififik esrepy AvHaMUKachl KEKTeM-
HeH KY3re kapail onapgplL, caH anyaHbIrbIHbIL, TEMEHZEYI XaHe caH/bIK KePCETKILTepPiHIL, apTybl KaiTanaHraH.

KekTeMri xaHe Ky3n i3geHictepge e 3000eHTOCTbIL, 50 TaKCOHbI aHblkTanraH. CaHblHbIL, Herisi 72,54 % KypT-
TaH Tupagpl, an 6romaccachl 6oibIHLIA Xanmbl kepceTww Ty, 40,26 %-blH MOAOCKaNap Kypagp!.

I3geHicC KesellHAe OCbl Tewi3 ayAaHblHAA CaHAblK KepceTLUL 6oibiHLWa 68060 3k3/M3TeL, 300M1aHKTOHAAPAbIL,
6acka TYpnepi 6acbim 6ongpl, Kenec novumaga 27345 ak3/m3eckek afkTbl WasHgap, an YwTikTi 4891 ak3/m3 kep-
ceTKilimMeH konospaTkanap TYWingesi.

Bromaccack! 60iibIHLWA 3942,6 Mr/M2HemMece 95,1 % caHAbIK KepceTLL 60ibIHLWA e3re TYpaep 6acbiM 60/1bIm,
ofaH KelH 191,34 mr/m2 Hemece 4,6 % KepCceTKMeH eCKeK asfKTbl LIasHAap opHaiacca, an Kaiarad TYprnepgiy
6romaccacs! 1 %-ra fa XeTnegi.

KekTemri i3geHic 6oiibiHWA Makpo3oobeHToc 4 TonTaH 50 TakcoHAbl Kypagbl, atan aiTkaHga, 7 Kypr,
9 monnocka, 32 WasH Tapisai, 2 e3re Typ.

N3N i3geHicTep Ae KekTeMmri isgeHicterigeid, 4 TontaH 50 TakcoH npkengr 7 KypT, 10 monntocka, 28 wasH
Tapi3gi, 4 e3re TYp. CoHbiveH KaTap, H. diversicolor xaHe Oligochaeta gen. sp. Ke3gecTr AKBaTOPUSHBIL, H6acbiv
6enwHge H.  kowalewskii  nomuxeti, C.amarcki  monntocki, Pt.  pectinata, St.  graciloides,
G.(Y.) pusilla wasH Tapi3ginepi mekeHzear

Makpo3006eHTOC 6ap/bIK KypblbIMAbIK KepceTKiluTepiHil Maw 2018 Xbingbly, KekTeMiHeH KY3ri 6arbiTka
Kapali ecTi. KaybIMAacTblK CaHbIHbIL, MayCbIMAbIK €CYiHil, Heri3ri Yreci KypTTapra Tuecw. [3n1 ocbl Ton
MOJIIIOCKanapAbly, cyb66acbiMAbINbIK XarfjaibiHaa Aa 6ruomacca 6oibiHwa 6ackim 6ongpl. Cy TY6i KaybIMAacTbl-
rbIHbIL, Ken TYPAiAiri oHbIL KY3ri kesewde Keidbip ecyimiHe KapamacTaH opTalla feureinge 6ongpi.

XKorapbiga KenTipinreH xargaiira Kapama-kapcbl MakpO3006€HTOCThIL, CaHAbIK KEPCETKILLTepi KEKTEMHEH
Ky3re kapail TemeHgeai. KaybimaacTtbikta 2018 XbIirbl CUAKTLI KypTTap MeH Mofitockanap Ycrem 6ongpl.

2017 XbIAbIL, KeKTEMIHAE TYTIKI OMbIpTKacbi3gap caHbl MeH Guomaccackl Xorapsl, an Kysge 2018 Xbingpiy
TWCA MayCbIMblHA KaparaHga TemeH 60nabl. 2017 binbl GeHTOC aliTapnbikTail kenTYpni 60MTaH XOK XK3He
2018 xbinra KaparaHja ycak fapaktapbl Tipkesngi.

KekTemri keseuge keneci TYprep - KypTTap To6biHaH 99,6 % Hediste diversicolor, 74,3 % Hypaniola
kowalewskii, 98,2 % Oligochaeta gen.sp. mMonntockanapgaH 46,5 % Abra ovata, wasH TapisginepgeH
55,5 % Stenocuma graciloides, 59,3 % Stenogammarus (Stenogammarus) similis LW ke3gectr

A3pe KypTTap Tob6biHaH 58,7 % Spionidae gen.sp., 100,0 % Hediste diversicolor, 79,2 % Hypaniola
kowalewskii, 98,8 % Oligochaeta gen.sp., monnockanap TobbiHaH 78,6 % Cerastoderma lamarcki TYpnepi
aHbIKTa/apbl.

TywH ce3gep: NCOC, «H”waraH» KeH OpHbI, XacaH/bl apas, (PUTOMIAHKTOH, 300M1aHKTOH, 3000eHTOC.
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COCTOAHUA T’MAPOBNOHTOB BPANOHE MECTOPOXAEHUA KALLUATAH

AHHOTauus. PesynbTaTbl UCCNEAOBaHUI 3a COCTOSHWMEM FMAPOOGUMOHTOB B palioHe MCKYCCTBEHHbLIX OCTPOBOB
paspabaTbiBaeMOro HepTerasoBoro MeCTOpOXAeHNs «KallaraH» B BECEHHUIA 1 OCEHHWIA neprogpl 2018 r. nokasamm,
YTO BECHOI B COCTaBe (PMUTOMMAHKTOHA Bbl10 06HapyXeHo 173 BuAa BOLOPOCAEN, a OCEHbIO Ha 19 BUAOB MEHbLLE,
T.e. 154. Mo umcneHHoCcTU npeobnagann umaHobakTepun - oT 51,68%, no 6uomacce - ot 80,1% nmampytot
amatomoBble. Ecnv B 2017 T. MO YMCNEHHOCTW LOMWHUPOBAIN CUHE-3e/eHble, TO MO 6uomacce, kak 1 B 2018 r. -
[MaTomMoBble BOAOPOC/N.

BecHoli Ha wccnefoBaHHOV akBaTopuu Hambonee LIMPOKO OblM pacnpoCcTpaHeHbl 3eneHble BOAOPOC/M
M.contortum, anatomoBble C.choctawhatcheeana, N.cryptocephala, cuHe-3eneHble M. Punctata.

O6Las YMCNeHHOCTb (UTOMMAHKTOHA M3MeHsAnach OT 247 fo 5353,8 MAH KA1./M3 Npy CpefHeM 3Ha4eHWn
933,2 MAH K/1./M3. [JOMUHMPOBaNM CMHe-3e/1eHbIe BOAOPOC/IN, CPEAN KOTOPbLIX Hanb0/ee MHOTOUYUCIEHHbIMW Bbln
A clathrata (11%) v L.limnetica (14%).

Buomacca thmTonnaHkToHa BapbupoBana oT 112 go 3035 mr/m3 npu cpegHem 3HadeHun 874,8 mr/m3 TMo
6romacce NMAMPOBAIM MATOMOBbIE, 4ONS KOTOPLIX B 06LLEM MOKasaTene cocTaBnsna 82%. Hambonblunii Bknag B
(hopMUPOBaHMK B1OMACChl Urpany KPYNHOKNeTouUHble Buabl C. jonesianus (22%) u C. clypeus (9%).

OceHbl0 Ha 6ofblUei YacTM WM MO BCeli aKBaTOPUM BCTPEYAINCh CUHe-3efeHble BOZOPOCAN BWAOB
P.limnetica, G.laxissima, M.punctata, Phormidium sp., P.contorta, pauatomoBble C.choctawhatcheeana,
C.meneghiniana, 3eneHble B.lauterbornii, B.lauterbornii var.crassa.

BecHoli B cocTaBe 300M1aHKTOHA 6b1710 06HAPY>KEHO 24 TaKCOHa, & B OCEHHEM MCCNeA0BaHWM NPUCYTCTBOBA/IN
23 Buga. 3a uccnefoBaHHbIN NEPUOA NO YMCIEHHOCTK, a Takke no 6uomacce ot 67,79% u 95,1% COOTBETCTBEHHO
OOMUHMpOBaNY npoyne Buipl. OnncaHHas Bbille Ce30HHasA AVMHaMMKa 300M1aHKTOHA B LIESIOM MOBTOPSA/A TakoBYHO
2017 r., KOrga OT BECHbl K OCEHM TakXkKe MPOU3OLLIO CHWKEHME PasHO06pasus U MOBbILLEHNE KOMNYECTBEHHbIX
MoKa3saresei 300M1aHKTOHa.

Kak B BECEHHMX, TaK M B OCEHHWX MCCMefOBaHMAX B 3000eHTOCe 06Hapy»keHo no 50 TakcoHoB. [lo
YMCNEHHOCTU OCHOBY COCTaBNsANM YepBu - 72,54%, a no 6uomacce - 40,26% MONNHOCKN.

3a 1ccnefoBaHHbIA Neprnog B JaHHOM y4acTKe akBaTOpuM MOpPS MO YMCNeHHOCTHN 68060 3K3/M3 [OMUHMPOBaN
npouure BUAbI 300M1aHKTOHOB, CledytoLas no3uums - 27345 ak3/M3BecnoHorve paukum n 4891 ak3/M3KoMoBpaTKu.

Mo 6uomacce 3942,6 mr/m2unu 95,1%, Kak 1 No YACNEHHOCTM IMAMPOBA/I NPOYUE BUAbI, BEC/IOHOMME PAYKM -
191,34 mr/m2unm 4,6% 3aHUManu CregyroLLyr No3numMio, a 6rnoMacca 0CTa/lbHbIX BUAOB He foxoauna n go 1%.

B BeCeHHMX nccnefoBaHMAX MaKpo3006eHTOC HacuMTbIBaa 50 TaKCOHOB M3 4 rpynn: YepBu - 7, MOSITIOCKU - 9,
pakoo6pasHble - 32, npoyne - 2. B 0CEHHWX UCCNef0BaHMAX, KaK U B BECEHHUX, 3aperncTpupoBaHo 50 TaKCOHOB U3
4 rpynn: yepsun - 7, MOMMOCKM - 10, pakoobpasHble - 28, npouue - 4. MosceMecTHO BCTpedanuch H. diversicolor un
Oligochaeta gen. sp. Ha 6onblueit yacTn akeatopum obutasm nonmxeta H. kowalewskii, monntock C. lamarcki,
pakoo6pasHble Pt. pectinata, St. graciloides, G. (Y.) pusilla.

3HayeHns BceX CTPYKTYPHbIX MOKasaTeseil Makpo3006eHToca BO3POC/IN OT BECHbI K 0ceHu 2018 r. OCHOBHOA
BKNaz B CE30HHbIN POCT YMCMIEHHOCTY COOBLLECTBA BHOCWUM YepBM. ITa e rpynna AOMUHMpoBana no Gmomacce,
npv cy640MUHMPYIOLLEM MOMOXEHUN MOINIOCKOB. Pa3Ho0bpasvie JOHHOIO COOBLLECTBA HAXOAMIOCH HAa YMEPEHHOM
YPOBHE, NpY ero HEKOTOPOM YBEIMYEHWNW B OCEHHWI NepUog.

B npoTMBOMOMOXHOCTb OMMUCAHHOM Bblle KapTUHe, B 2017r. KOMMYeCTBEHHbIE NOKa3aTeNn Makpo3oobeHToca
CHWKaNNCb OT BECHbI K OCEHW. JOMUHUPYIOLLIEE MOJIOKEHME B COOOLLIECTBE 3aHMMa/IM YEPBU 1 MOJFOCKU, KaK U B
2018 r.

BecHoii 2017 r. YACNEHHOCTb M GMoMacca AOHHbIX GECMO3BOHOYHbLIX ObIN BbIllie, & OCEHbIO HIDKE, YEM B
COOTBEeTCTBYtOLWME Cce30Hbl 2018 1. B 2017 r. 6eHTOC Obln MeHee pa3HoobpaseH W npeacTasfieH 605ee MeNKUMU
ocobsamu, yem B 2018 T.

3a BECEHHMIA Nepmnog, 4acTo BCTPeYanmcb Cregytowme suapl: 13 rpynnbl yepsu - Hediste diversicolor - 99,6%,
Hypaniola kowalewskii - 74,3%, Oligochaeta gen.sp. - 98,2%, u3 rpynnsl MOAMOCKK - Abra ovata - 46,5%, 13
rpynnbl pakoobpasHble - Stenocuma graciloides - 55,5%, Stenogammarus (Stenogammarus) similis - 59,3%.

OceHblo, Hanbosee pacrnpocTpaHeHbl BbIIn: U3 rpynmbl Yepsu - Spionidae gen.sp. 58,7%, Hediste diversicolor
- 100,0%, Oligochaeta gen.sp. - 98,8%, 13 rpynnbl monntocku - Cerastoderma lamarcki - 78,6.

KnioueBble cnoea: NCOC, mMecTopoxaeHns «KalwaraH», WCKYCCTBEHHbI OCTPOB, (DUTOMIAHKTOH,
300IM/1aHKTOH, 3006€HTOC.
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