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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 of the 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 of the 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 m’) and biomass (mg. per 1 m’) of zooplanktons; taxonomic composition, number
(ex. per 1 m?) and biomass (mg. per 1 m?) 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, 1 ohrophite 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]

Species composition - Number of species
spring autumn
Cyanophyta / blue-green 34 -
Bacillariophyta / diatomic 106 89
Dinophyta / dinophyta 5 -
Ochrophyta / ochrophyta 1 1
Chlorophyta / green 25 32
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/m’, with an average value of
933.2 million cl/m’. 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/m’, with an average value of 874.8
mg/m’. 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 fpulverea- 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%, Sellaphora pupula — 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 %, Glaucospira laxissima — 96 %,
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%.

miozoa euglene cyanobacteria  miozoa
0% 0.7% 7.7% 0% blue-green
green 1.67%

blue-green
8.44%

304%

cyanobacteria
51.61%

ochrophytes
0.6%

dynophytes
0.12%

diatomic
6.44%

ochrophytes
0%

euglene green e diatomic
% w3 3%“ 80.1%

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/m’, copepoda were the second with 27345 pes/m’ and rotifera was the third with 4891 ec/m’
(figure 3, 4).

rotifera
cladocera cladocera 0,04% copepoda
0,23% 4,8%

rotifera
4,87% 0,1%

copepoda
27,24%

others
67,79%

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/m” of biomass or 95.1% in number, copepoda crustaceans with
191.34 mg/m” or 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 u 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 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./m’, with extreme values ranging from 193 to
3660 ex./m’. 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/m’, with varying range of 3277 to
6646 mg/m’. 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).

rotifera

cladocera 0,04% copepoda feeding
0,23% 4,8% crustaceans 0,11% 0%

19,85%

others

molluscs
40,26%

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 of jellyfish, 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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«KAIIIAFAH» KEH OPHBI AYJIAHBIHJIATBI THIPOBUOHTTAP KAFJAMBI

Annoranus. «Kaimaran» MyHaii-ra3 KeH OPHBIH MTEpIll JKaTKaH *kacaHzpl apangap MaHbiHaa 2018 sKbUIIbIH
KOKTEM JXOHE Ky3 ME3TUIiHJE KYPri3UIreH ifeHicTep KOPBITHIHABICHI OOWBIHINA, KOKTeMje (QUTOIIaHKTOHAAD
KypaMbIHJa TeHi3 OanapipiaapsiHbiy 173 Typi Tabbiica, an kysae 19-ra kemin, 154 Typi anbikTanrad. CaHbl )KaFbIHaH
51,68 % mmaHobakTepusiap, an 6uomaccacel ooiibiHia 80,1 % muaromabl 6annsipiaap 6ackiM 6osbl. 2017 KbUTHI
CaHBI )KaFbIHAH KOK-)KAChUT OanapIpiaap 6ackM Tycce, OMOJIOTHSUTBIK Maccachl OoiipHIIa 2018 KBUTFbIIal THATOMIIBI
OanbIpaap KOFaphl MIBIKTHL

Kekremue 3eprrenren akBaropusna xaceur M.contortum, muaromasl C.choctawhatcheeana, N.cryptocephala,
KeK-kacel1 M. Punctata Oasmsipiapbl KeH TaparaH.

DUTOIIAHKTOHHBIH JKAIIbBI CaHbl 247-1eH 53,8 MIIH KIL/M -Te aeiin e3repi, opramra MoHi 933,2 MiH KIL/M.
Kex-xachin 6anabipiap 6aceiM, onapasiy inrinae ex kobi A.clathrata (11 %) xone L.limnetica (14 %) Gospl.

®urommaHkToH Gromaccacsl 112-1en 3035 mr/m® meifinri kepcerkimTi kepcerTi, oprama Moni 874,8 mr/m’.
Buomaccacs! O0ibIHIIIA AUATOMIBI OACKIM OOJIIIBI, OJIAPIBIH JKANIBI KepceTKinTeri yieci 82 %-mpl Kypassl. buomac-
CaHbI KAIBINTACTRIpYAarel 0ackM yiec C.jonesianus (22%) xone C. clypeus (9%) ipi kacyIraibIK Typiepre THECLUT.

Kysne kem Oemikre HeMece OapiblK akBaTopusga Kek-kackul P.limnetica, G.laxissima, M.punctata,
Phormidium sp., P.contorta, qmaromasr C.choctawhatcheana, C.meneghiniana, >xaceut B.lauterbornii, B.lauterbornii
var.crassa OaIpIpIaphbl Ke3IeCTi.

Kexkreme 300MIaHKTOH KYpaMbIHIa 24 TaKCOH aHBIKTaJca, KY3Ti i3aeHicTe 23 Typi 6akpuIaHIsl. [3meHic xyp-
Ti3TeH YakbIT ilIiH/E CaHbl KoHE OMOJIOTHSUIBIK Maccachl KaFbIHAaH colikeciHme 67,79 xone 95,1 % e3re me Typiuepi
6aceiM Oosran. 2017 KbUIbl J1a 300IUIAHKTOHIAP/IBIH KOFapbIa Ka3blIFAaH ME3TUIIIK e3repy JAWHAMUKACH! KOKTEM-
HEH Ky3re Kapai oJlap/IblH CaH ajlyaH bIFbIHbIH TOMEH/ICY] )KOHE CaHbIK KOPCETKIIITEPiHIH apTybl KaliTaaHFaH.

Kexremri jxoHe Ky3ri i3aeHicrepae e 3000eHToCcThIH 50 TakcoHbI aHbIKTasiFaH. CaHbIHBIH HeTi3l 72,54 % KypT-
TaH TYpajibl, a1 OnoMaccachl OOMBIHIIA Kabl KepceTKimTiH 40,26 %-bIH MOJUTIOCKATAP KYPa/Ibl.

[371eHiC Ke3eHiHae OChI TEHI3 ayIaHbIHA CAHIBIK KOPCeTKi GoiibHma 68060 5K3/M° TEH 300MIAHKTOH AP IBIH
Gacka Typuepi 6ackiM GoIbl, Keneci mosuimsiaa 27345 5K3/M° ecKeK asKThI WasHap, an yirikti 4891 sk3/M° kep-
CeTKilIiMeH KoJIoBpaTKajiap TYHiHIe.

Buomaccack! Goitbiamma 3942,6 Mr/m> Hemece 95,1 % can/IBIK KopceTKiln GoibIHIIA e3re TyplIep 6achiM GOJIbIII,
onaH keitin 191,34 mr/m> Hemece 4,6 % KOPCETKIIIMEH eCKEK asKThHI INasHAap OpHajacca, al KaJlFaH TYpJIePHiH
onomaccacsl 1 %-ra 11a JKeTnesmi.

Kekremri i3meHic OoiipiHIIa Makpo3ooOeHToc 4 TomraH 50 TaKCOHIBI Kypajibl, aTam aWTKaHnma, 7 KYpT,
9 MoIuTIOCKa, 32 masH Topi3ai, 2 e3re Typ.

Kys3ri i3genicTep me kokremri ismeHicreriaeii, 4 tonran 50 takcon Tipkenmi: 7 Kypt, 10 Mosutiocka, 28 mnrasH
topizni, 4 esre Typ. Consimen katap, H. diversicolor xone Oligochaeta gen. sp. ke3necTi. AKBaTOPHsIHBIH 0achiM
oemirinne H. kowalewskii  mommxeri, C.lamarcki  mommocki, Pt.  pectinata, St.  graciloides,
G.(Y.) pusilla mrasiz Topi3ziniepi MEKESHACI.

Maxkpo3000eHTOC OapIIbIK KYPBUIBIMABIK KopceTKimTepidniH MoHi 2018 >KbUIABIH KOKTEMIHEH Ky3ri OarbITKa
Kapail ecTi. KaybIMZacThIK CaHBIHBIH MayCBIMABIK OCYIHIH Herisri yieci Kyprrapra tuecimi. aa ocel Tom
MOJUTIOCKAIAPBIH Cy00aChIMIBLIBIK XKaFaalbiHIa Ja OuomMacca OoibiHIIa O6ackiM Oonmael. Cy TyOi KaybIMIacThI-
FBIHBIH KOII TYPJIUIIr OHBIH KY3T'i Ke3eH e Kel0ip ecyiMiHe KapaMacTaH opTallia JAeHreiae 0ompl.

JKorapbeima kenTipiireH jKarmaiifa Kapama-Kapchl MaKpo3000€HTOCTHIH CaHIBIK KOPCETKIMTEpi KOKTEMHEH
Ky3re Kapaif tomenaeni. Kaysimmacteikra 2018 JKBUFBI CHAKTEI KYPTTap MEH MOJUTIOCKAJIAp YCTEM OOJIIBL.

2017 XbUIIBIH KOKTEMIHIE TYIKI OMBIPTKACBI3IAp CaHBI MEH OMoMaccachl )KOFaphl, an kKysae 2018 KeuimbH
THICTI MaychbIMbIHA Kaparanga TeMeH Oonibl. 2017 >Kbulbl OEHTOC aWTapIibIKTail KenTypii OOJFaH MKOK JKOHE
2018 xpuTFa KaparaHaa ycak IapaKTapbl TIPKEIi.

Kexremri kesenue keneci Typiep — Kyprrap ToObiHan 99,6 % Hediste diversicolor, 74,3 % Hypaniola
kowalewskii, 98,2 % Oligochaeta gen.sp. Mosuttockanapaan 46,5 % Abra ovata, masH Topi3AUIEpICH
55,5 % Stenocuma graciloides, 59,3 % Stenogammarus (Stenogammarus) similis >xui ke3aecTi.

Ky3ne kyprrap toObiHan 58,7 % Spionidae gen.sp., 100,0 % Hediste diversicolor, 79,2 % Hypaniola
kowalewskii, 98,8 % Oligochaeta gen.sp., moiurtockanap ToObiHaH 78,6 % Cerastoderma lamarcki Typiepi
AHBIKTAJIJIBL.

Tyiiin ce3gep: NCOC, «Kamaran» KeH OpHBbI, XKacaH bl apall, (PUTOIIIaHKTOH, 300IIaHKTOH, 3000€HTOC.
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COCTOSIHUA THIPOBUOHTOB B PANOHE MECTOPOX/JIEHUS KAIIIATAH

AHHoOTanus. Pe3ynbTaThl MCCIe0BAHUI 32 COCTOSHUEM THAPOOMOHTOB B PaiiOHE MCKYCCTBEHHBIX OCTPOBOB
pa3pabateiBaeMOro He(hTerazoBoro MmectopoxaeHus «Kamaran» B BeceHHHI 1 oceHHAH niepuozsl 2018 r. mokazanmy,
YTO BECHOW B COCTaBe (PUTOIIAaHKTOHA OBbUTO OOHapyskeHo 173 BuIa Bomopociei, a oceHbio Ha 19 BHIIOB MEHbIIE,
T.c. 154. Tlo uucienHocTn mpeobiamanmu nuaHoOakTepun — oT 51,68%, mo Omomacce — ot 80,1% nmaupyrot
nmuatomoBble. Ecu B 2017 T. 0 9HCIEHHOCTH TOMUHHUPOBAIM CHHE-3elIeHbIe, TO 1Mo Omomacce, Kak u B 2018 1. —
JTUATOMOBEIE BOJIOPOCIIH.

BecHoif Ha wmccIeOBaHHOW aKBaTOPUHM Hambollee IIUPOKO OBUIM PACIPOCTPAHEHBI 3elICHBIE BOJOPOCIH
M.contortum, nuaromoBsie C.choctawhatcheeana, N.cryptocephala, cune-3enensie M. Punctata.

O6lasi YHCICHHOCTh (PHTOIUIAHKTOHA M3MEHsTach oT 247 10 5353,8 MIH KI/M® IIpH CpEeIHEM 3HAYCHHH
933,2 MuH KiL/M°. JIOMHHHPOBAIH CHHE-3€/CHBIE BOXOPOCIIH, CPEIH KOTOPBIX HAHOOJIee MHOTOYHCICHHBIMH OBLIN
A.clathrata (11%) u L.limnetica (14%).

Bromacca duTorankToHa BapbupoBama ot 112 mo 3035 mr/M® mpu cpensem 3HaueHuu 874.8 mr/m’. ITo
Omomacce JIMANPOBAIH JUATOMOBBIE, JOJSI KOTOPBIX B 00IIeM MOKaszarene cocTtaBisuia 82%. Haubonbinumii Bkiaa B
(hopmupoBaHnH OHOMacChl Hrpalii KpynHokieTounsle BuabI C. jonesianus (22%) u C. clypeus (9%).

OceHpr0 Ha OOJBINEH YacTH WM IO BCCH aKBAaTOPHH BCTPEYATNCH CHHE-3€JICHBIC BOJOPOCIU BHJIIOB
P.limnetica, G.laxissima, M.punctata, Phormidium sp., P.contorta, muaromoBeie C.choctawhatcheeana,
C.meneghiniana, 3emensie B.lauterbornii, B.lauterbornii var.crassa.

BecHoii B cocTaBe 300IUIaHKTOHA OBLTO OOHApYKEHO 24 TaKCOHA, a B OCEHHEM HCCIICIOBAHUH IPUCYTCTBOBAIH
23 Buaa. 3a uccienoBaHHBINA MIEPUOJ TI0 YHCIEHHOCTH, a TaKxke 1o Omomacce ot 67,79% u 95,1% cooTBETCTBEHHO
JIOMUHHUPOBAIN Mpoure BUAbL. OnrcaHHAas BBIIIE CE30HHAS TUHAMHKA 300IUIAHKTOHA B IIEJIOM IOBTOPSUIA TAaKOBYIO
2017 r., KOrga OT BECHbI K OCEHHM TaKKe MPOM30IILIO CHIKCHHE Pa3HOOOpa3usi M TOBBIIICHHE KOJIMYECTBEHHBIX
NoKazaTeJiel 300IJIaHKTOHA.

Kak B BeceHHHMX, TaK M B OCCHHHUX HCCICJOBaHHAX B 3000eHTOCe oOHapyxeHo mo 50 TakconoB. Ilo
YHUCJIEHHOCTH OCHOBY COCTABJIsLIM 4epBU — 72,54%, a mo 6uomacce — 40,26% MOJITIOCKH.

3a ucclieJOBaHHbBIN NePUOJ B JaHHOM Y4YacTKe aKBaTOPUU MOPsI O yuciieHHocTu 68060 3K3/M° JIOMUHHUPOBAIU
TpOUME BHIBI 300IUIAHKTOHOB, CIIE/IyIOIAs MO3HIH — 27345 3K3/M° BecloHOrHe pauky 1 4891 5K3/M° KOJNOBPATKL

Io Guomacce 3942,6 Mr/m” mimn 95,1%, Kak ¥ 110 YHCICHHOCTH JTHINPOBAIH IPOYHE BUIbI, BECIOHOIHE PAUKH -
191,34 Mr/m> Wi 4,6% 3aHIMaNH CIEAYIONIYI0 TIO3UIINIO0, a OMoMacca OCTabHBIX BUAOB He noxoamia u 1o 1%.

B BeceHHHX HCCIeJOBaHUSIX MaKpPO3000CHTOC HACUUTHIBAN 50 TaKCOHOB W3 4 TPYI: YepBU — 7, MOJUTIOCKA — 9,
pakxoobpa3zHbie — 32, mpoune — 2. B 0CeHHUX MCCIENOBaHUAX, KAK B BECEHHUX, 3apETHCTPUPOBaHO 50 TAKCOHOB M3
4 rpymm: uepsu — 7, mosutiocku — 10, pakooOpasueie — 28, mpoune — 4. [ToBcemecTro BcTpedanuck H. diversicolor n
Oligochaeta gen. sp. Ha Gonpleii yactu akBatopuu oburtanu nonuxera H. kowalewskii, mommock C. lamarcki,
pakooOpasnbie Pt. pectinata, St. graciloides, G. (Y.) pusilla.

3HaveHus BCEX CTPYKTYPHBIX MOKazaTejeld Makpo3ooOeHToca BO3pociu oT BecHbl K oceHH 2018 r. OcHOBHOMN
BKJIaJl B CE30HHBIIl POCT YMCIIEHHOCTH COOOIIECTBa BHOCHIIM Y€PBU. DTa Ke Ipylna JOMHHUpOBajia 1o Ouomacce,
npu cyOIOMUHHPYIOUIEM MTOJIOKEHUH MOJUTIOCKOB. PazHooOpas3ue JOHHOTO cOO0IIecTBa HAXOUIIOCh HA YMEPEHHOM
YpPOBHE, TIPU €r0 HEKOTOPOM YBEIUYCHUH B OCCHHHUI MEPUO]T.

B mpoTHBOMONI0KHOCTE ONMMCAHHON BhINIE KapTHHE, B 2017T. KONHYECTBEHHBIE MOKA3aTeIM MaKPO3000SHTOCA
CHIDKAJIACH OT BECHBI K OCEHH. JJOMHHHUpYIOIIEe MMOJI0KEHHE B COOOIIECTBE 3aHUMANN YEPBH M MOJUTIOCKH, KaK U B
2018 T.

Becnoit 2017 r. uncneHHOCTh M OMOMAacca JOHHBIX O€CIIO3BOHOYHBIX OBIIM BBIIIE, & OCEHBIO HIDKE, YEM B
cootBercTByomue ce3oHbl 2018 1. B 2017 r. 6enToc ObIT MeHee pa3HOOOpa3eH W IMpeICTaBlieH Ooee MEIKHMH
oco0samu, yem B 2018 1.

3a BECEHHUII IEpHOJ] YaCTO BCTPEUAINCH CIEAYIOIINe BUABL: U3 rpynmsl dyepBu - Hediste diversicolor - 99,6%,
Hypaniola kowalewskii — 74,3%, Oligochaeta gen.sp. — 98,2%, u3 rpymnisl MOJUTFOCKH - Abra ovata — 46,5%, u3
rpymIsl pakooOpasHeie - Stenocuma graciloides — 55,5%, Stenogammarus (Stenogammarus) similis — 59,3%.

OceHbto, HanOOJIEE PaCIPOCTPAHEHBI OBUTH: U3 IpymIbl uepBu — Spionidae gen.sp. 58,7%, Hediste diversicolor
—100,0%, Oligochaeta gen.sp. - 98,8%, u3 rpynmsl Mmosuttocky — Cerastoderma lamarcki — 78,6.

KaoueBbie ciaoBa: NCOC, wmecropoxaenus «Kamaran», HCKYCCTBEHHBIH OCTPOB, (DUTOIUIAHKTOH,
300ILJIaHKTOH, 3000€HTOC.
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