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AHHOTanus. B 0cHOBY pa0OTHI MOT0KEHBI PEe3yNbTaThl OCHTOCHOUW CHEMKH PBIXJIBIX TPYHTOB B MPUOPEKHON
akBatopuu o3epa JloHy3naB, BbIMOJHEHHOW B aBrycte 2020 1. MccinenoBaHO COBpPEMEHHOE COCTOSHHE
BUIOBOTO cocTaBa moimxeT o3epa JonysmaB. COop Marepumaia MIPOBOAIIN PYYHBIM ITHOYEpIATEIEM
mnomanpio 3axsara 0,04 m? Ha rmybunax ot 1 10 8 m. Jlyist onucaHusi KOJUYECTBEHHOTO pa3BUTHUs OeHTOCA
MPUMCHEHBI CIENYIOIIHE TOKa3aTeln: YHCICHHOCTh, OMOMacca, BCTPEYaEMOCTh, MHICKC MIOTHOCTH H
koddpunmment YexanoBckoro—CepeHcena. Bcero oOnapyxken 31 Bua momuxer. CpemHuil mokaszaTesb
YUCJIEHHOCTH IOJHMXET [0 BCEMY pPaloOHy MCCIemXOBaHHsA cocTaBmi 239+51 5K3./M?, cpemHUil MOKa3aTelb
6uomaccer — 1,537+0,599 r/m2. OcHOBHOU BKJaJ B OONIYI0 YHUCIEHHOCTh BHOCUT Spio decorata, B
obmyro Omomaccy — Lagis neapolitana. Haubonpmiee KOJIMYSCTBO BUIOB OTMEUYEHO Ha miryOmHax 1,1—
2 M. Hanbonpuras 4ncIeHHOCTh OTMEUYEHa Ha OTUX ke TnyounHax. Hanbonpmas 6momMacca 3aperucTpupoBaHa
Ha rryouHax 6,1-7 M. PaH)XXuUpoOBaHHBI psAI TO HWHIEKCY IUIOTHOCTH BO3MIABIAIOT L. neapolitana,
Glycera tridactyla n S. decorata. Tpoduueckas cTpyKTypa npeAcTaBlieHa IOJIu-, GUTO-, JeTpUTOharamu,
IUTOTOSIIHBIMH W JKMBOTHBIMH, MHUIICBOW CIEKTP KOTOPHIX He m3ydeH. Camas MHOTOYHUCICHHAS TpyIla —
TUIOTOSIAHBIC, K KOTOPOW IpuHamiIexaT 10 BUIOB IMOJMXET, HAMMEHbIEe KOJTUIeCcTBO BUIOB (1) oTMedeHO
B Tpynme ¢utodaros. 3a nepuon ¢ 1990 mo 2020 r. oOHapykeHO 73 BHUIA MOJHUXET, IPUHAIIESKANIAX K
29 cemeilicTBaM U 56 pomgam.

KuaroueBsie cioBa: nmonuxetsl, Jlonysnas, UepHoe Mope, Tpopuieckas CTpyKTypa
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Abstract. This work is based on the data collected during the benthic survey of soft sediments in the
coastal area of Lake Donuzlav conducted in August, 2020. The current status of the species composition
of polychaetes in Lake Donuzlav was investigated. The samples were collected using a manually operated
grab sampler with a capture area of 0.04 m? at the depths from 1 to 8 m. The following indicators were
used to describe the quantitative development of benthos: abundance, biomass, occurrence, density index,
and Czekanowski—Serensen index. A total of 31 species of polychaetes have been found. The average
values of polychaetes abundance and biomass in the investigated area were 239+51 ind./m? and 1.537+
0.599 g/m?2, respectively. The main contribution to the total abundance is made by Spio decorata, and to
the total biomass by Lagis neapolitana. The largest number of species and the highest abundance were
recorded at the depths of 1.1-2 m. The largest biomass was recorded at the depths of 6.1-7 m. The ranked
series according to the density index is headed by L. neapolitana, Glycera tridactyla, and S. decorata. The
trophic structure of polychaetes is represented by poly-, phyto-, detritophages, carnivores, and the animals,
the food spectrum of which has not been studied. The most widely represented group is carnivores; it
comprises 10 species of polychaetes. The least number of species (1) was recorded for phytophages.
Over 1990-2020, 73 species of polychaetes were identified; they belonged to 29 families and 56 genera.

Keywords: polychaetes, Lake Donuzlav, Black Sea, trophic structure

BBEJAEHHE

O3epo JloHy311aB pacIonokeHo B CeBEpO-3anaHON
gacTu KpBIMCKOTO TIOITyOCTpOBa. DTO caMoe TIIyOOKoe
o3epo Kpreima; ero HambGonblnas riryOMHa TOCTHTAcT
25 M. OOmias mIomanb, 3aHAMaeMasi €ro 3ePKaJIoM,
cocrasnsieT 47,5 km? Jlo 1961 1. o3epo ObuTO OTHE-
JIGHO OT MOps Y3KOH mecuaHod KOCOW U SBISIOCH
3aKpPBITHIM THUIEPCOJIEHBIM BOIOEMOM C COJIEHOCTHIO
90-95 %o. Ilocnme mpophITHS CYIOXOJHOTO KaHaia
COJICHOCTH BOJIBI CTasa MOHMKaThes U 3a 10 nmer cHu-
3mnach 10 17,9—18,2 %o, ¥ TOJEKO B BEPXOBLE JIMMaHA
M3-32 PETYJSIPHOTO MPUTOKA MPECHBIX IMOI3EMHBIX U
MMOBEPXHOCTHBIX BOJ OHA CHIDKaeTcs 1o 3—5 %o [1-—
4]. BBuay 3HAYUTENBHOW H3PE3aHHOCTH OeperoBoi
JUHUH PEXHUM TEYEHHUS B 03€PEe TOBOIBHO CIIOKHBIM.
On ompenensieTcsl TIIaBHBIM 00pa3oM BOTOOOMEHOM
C MopeM u BiusHUEM Berpa. [lon nmeficTBuem BeTpa
MOTYT BO3HHMKATh CrOHHO-HarOHHBIE M KOMIIEHCA-
LIMOHHBIC TeYeHNUS [5].

K Hacrosiiiemy BpeMEHU OIMH U3 OCHOBHBIX (DaK-
TOPOB, HETATHBHO BJIMSIOMINN Ha COCTOSHHE KOCHC-
TEMBI 03€pa, — TMPOMBINUICHHAS J00bIYa CTPOUTEIb-
HOTO TIecka, KoTopas Hadanach B 1963 r. Ha roro-
BocrouHoMm, a ¢ 2000 . — Ha ceBepo-3amagHOM
MecTopoxaeHusX. JloObua Tecka OCYIIeCTBISETCS
METONIOM pedyTHpOBaHMs, KOTOPHIH NPHUBOIUT K
MEXaHUYEeCKOMY pa3pyIICHUIO JIOHHBIX COOOIIECTB,
TaK Kak MyJiblia, CinBaeMasi B mpoiecce pedynupona-
Hus, comepxuT A0 12,8 % B3Becw, KOTopast pacipo-
CTpaHSETCS BOKpPYT pedylepHOil Oapxu B panuyce
1m0 400 m. JlpyruM HeraTUBHBIM (HDaKTOPOM BO3JEH-
CTBUS JTOOBIYHBIX PabOT Ha IKOCUCTEMY o3epa JloHy3-
JIaB SBJSICTCS BTOPUYHOE 3arps3HEHUE BOTHBIX Macc.

Hecopbuns NenmoHUPOBAaHHBIX B JIOHHBIX OTIOXKE-
HUSAX 3aTrPSA3HSIONIMX BEUIECTB U NEPEXO UX B BOTHYIO
CpeIy MPUBOIAT K 3aWJICHUIO JINMaHa, B3MYYCHHOCTH
TOJIIIY BOJIBI, HK3MEHEHHUIO pelibeda JIHA U YBETMUCHUIO
1yOuHsI 2, 4, 6].

CocrostHue TOHHOU MakpodayHbl JloHy3maBa u3y-
yaiu ¢ 1981 r, npuuem pacnpeaencHie HCCIe yeMbIX
YY4aCTKOB M KOJMYECTBO OCHTOCHBIX CTaHIMHA ObLIH
HepaBHOMepHBIMU. B 1997 I. nccnenosann Makpo300-
OCHTOC HW)XHEW CEBEpO-3amaHON U FOTr0-BOCTOYHOM
yacreii JlonysnaBa, a B 2017 1. OeHTOCHBIE IPOOBI
OTOMpaH Ha CEBEPO-3aIaHOM yYaCTKE MPUYCThEBOM
30HHEI o3¢epa. Ilo mamaeM 2019 1. MpoBemeHa OIeHKA
COCTOSIHHS JIOHHOW (ayHbl o3epa JloHy3maB Ha ero
I0OKHOM TIPUYCTHEBOM YYacTKe, BKIIOYAIONIEM 30HY
COBPEMEHHOU MPOMBINIICHHON T00bIYM niecka [3, 4, 7].

Takum obpazom, eciu ToHHAs (DayHa FOXKHOTO TPH-
YCTBEBOTO YYacTKa OTHOCHTEIBHO NETaTbHO H3yde-
Ha B 2019 1., TO cocTosiHMEe MaKpo3000eHTOCA, B T. Y.
M TaKCOIIEHA IIOJUXET CEBEPO-3alMaJHOr0 ydYacTKa
Jony3maBa, aerambHO uccienoBanu Oomee 20 JeT
Hazaz. [loaTomy 1€/ HacTosIIEeH padOThl — OlICHKA
COBPEMEHHOIO BHJIOBOTO COCTaBa, KOJIUYECTBEHHBIX
MoKas3areneil W TPOPUUECKOW CTPYKTYPHI IMOJIUXET
o3epa J{oHy31aB Ha €ro ceBepo-3araJHoOM yIacTKe.

MATEPUAIJIBI 1 METOJbI

B ocHOBYy paboOTHI TONOKEHBI pPe3yIbTaThl OCH-
TOCHOW CBEMKH PBIXJIBIX TPYHTOB B TPUOPEIKHOU
aKBaTopuu o3epa JloHy3naB, BBHIITOJIHEHHON B aBrycTe
2020 r. Ot60op mpod OEHTOCHOrO0 Marepuana MpPOBO-
IIVJIH C TIOMOIIBIO pydHOro gHouepnaress (S=0,04 m?)
B JIBYX IIOBTOPHOCTSIX.
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[IpoOsr oTOMpamu Ha ceBepo-3amaJHOM Y4YacTKe
JloHy3maBa Ha Tpex TMOJIWTOHAX, PACIIOJIOKEHHBIX Ha
paccrossanu 150-200 M qpyr ot apyra. Kakmbrit monm-
TOH TIPEJCTABIICH TPEeMs pa3pe3aMH, PacIOoN0KEHHBI-
MU MEPIECHIUKYISIPHO K Oepery Ha mryOouHax oT 1 1o
8 M. Bcero otob6pano 54 6eHTOCHBIE TPOOHI (pHC. 1).

@uxcupoBanu Marepuail B 4%-HOM HEWUTpau30-
BaHHOM (popmaiinHe. 3areM B J1a0OpaTOPHBIX YCJIO-
BUSIX TPYHT HPOMBIBAIIA MIPOTOYHOM BOJIOM Yepe3 CUTO
¢ muametrpoM siaen 0,5 mm. B mpoGe mojcuuThiBam
KOIIM4YecTBO ocobell kakmoro Buma. llepem B3Bemu-
BaHUEM IOJTUXET BEIHUMAIHU U3 TPYOOK, BHICYIIIMBAIN
Ha (pUIETPOBAIBHOM Oymare U ONpeNesii ChIPOi BeC
Ha TOPCHOHHBIX Becax 3-TO Kjacca ¢ TOYHOCTBIO JI0
0,001 T 1 MakCHMaITLHBIM pa3zpemnieHueM 250 mr.

[Ipy omnmcaHWM  KOMUYECTBEHHOTO  Pa3BUTHS
MOJTUXET WCIONB30BAIM II0KA3aTeNld YHCICHHOCTH
(N, 9k3./m?), ouomaccel (B, r/mM?) u uHaekca (yHK-
uuoHaneHOro obwnus (MPO), paccunTaHHOro MO
dhopmyme:

NDO=N*25xB05,

rae N — gncneHHoCTh BHa, B — Onomacca Buia
[8].
BumoByro uaeHTHU(QHKAIMIO W BbIACICHHE TPOhH-
YECKUX TPYII OCYHIECTBISUIM C TOMOIIBIO JIUTEpa-
TypHBIX UCTOIHUKOB [9, 10]. TakcOHOMUYIECKYIO TIPH-
HaJJIe)KHOCTh TPUBOIMIA B COOTBETCTBHE C 0a3zaMu
nanabix World Register of Marine Species (2022) [11].

PamxupoBanHas KpuBas JOMUHHPOBAHHUSI—PA3HO-
00pasusi BUJOB CTPOMIIACH IO PACUETHBIM 3HAYCHUSIM
nHaekcoB wiorHoct (UIT) Bumos:

NI=NDOxP,

rme P — Bcrpedaemocts Buaa [12].

Jus  ompeneneHus  (ayHUCTHUYECKOTO CXOICTBA
B CPaBHHBAaE€MBIX CIIMCKaX WCIIOIB30BAJICS HHIECKC
UYekanosckoro—Cepencena [13]:

i=2a/b+c,

7€ @ — YKCJIO0 OOIIUX BUJOB, b M ¢ — YKCIIO BUIOB
B CPaBHHMBAEMBIX CITHICKAX.

Kospdumment UYekanoBckoro—CepeHceHa MOXKET
mMeHAThes oT 0 (oTcyTcTBHE cxoncTBa) 0 1 (TomHOE
CXOJICTBO).
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Puc. 1. Kapra-cxema paiioHOB HCCIIETOBAHIS

Fig. 1. Outline map of the investigated areas
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PE3VIJIBTATbBI 1 OBCYXIAEHUE

B pesynprare aHanmmsza coOpaHHOTO Marepuaia B
akBatopuu o3epa JloHysnaB uaeHTHGHUMpOBaH 31
BHJI TIOJIUXET, OTHOCATIMICS K 27 ponam u 16 cemeit-
crBaM. Hawmbonpliee xonnuectBo BUAOB (4) 3aperu-
cTpupoBaHo B cemelictBax Phyllodocidae u Spionidae,
HauMmeHnbilee (1) — B 7 cemelicTax (Tadm. 1).

CpenHuil 1oKa3aTenb YHCICHHOCTH IOMUXET IO
BCEMY paifoHy MCCIIEIOBAHMS COCTaBII 239+51 oK3./M?
(cpemHee + JOBEpPUTENBHBIA WMHTEPBAN), CPEIHUMA
rnokasareiab ouomaccsl — 1,537+0,599 r/m?. OcHOB-
HOW BKJIAJ] B OOIIYH YHCICEHHOCTh BHOCHUT Spio
decorata (18 %), B obmyto 6buomaccy — L. neapoli-
tana (63 %).

ITo muTepaTypHbIM JAaHHBIM H3BECTHO, YTO IS
3THX BHUJOB XapakTepHO OOWTAaHWE Ha HIUCTO-
necyaHsIX TpyHTax 1o nryounst 30 M [10]. B mammx
mpobax S. decorata u L. neapolitana BCTpeveHbI Ha
MECYaHOM TPYHTE C MPHUMECHIO PAKYIIH U MakpoQu-
TOB Ha mryoune ot 1 1o 7 M. UucieHHOCTS S. decorata
u3MeHsIach oT 25 no 125 sx3./M%, L. neapolitana —
ot 13 10 163 9K3./M>.

BrisiBrieHBI BUZIBI, JJOMHUHAHTHBIC JUIS HCCIIEIye-
Moil akBaropuu: S. decorata (o6HapyxeHbl B 71 %
po0), G. tridactyla (57 %) u G. alba (54 %). Jons
penkux BumoB coctaBmia 70 % (21 Bum), M3 HHUX
TONLKO Ha OJHOW CTaHIMM OOHapyKeHO 9 BUIOB
nonmuxeT: L. leiopygos, M. palmata, M. longicornis,

Ta6mmma 1. BuioBoii coctaB 1 KoJIMueCTBEHHbIE IIOKa3aTeI MOJIUXET B NPUOPEXKHOM akBaTopuu o3epa JloHy3nas

Table 1. Species composition and quantitative characteristics of polychaetes in the coastal area of Lake Donuzlav

Bungei / Species N B P h
1 2 3 4 5
Phyllodocidae
Eulalia viridis (Linnaeus, 1767) 1 0,0005 7 5,5-8
Genetyllis tuberculata (Bobretzky, 1868) 4 0,0079 18 1,5-6,3
Mysta picta (Quatrefages, 1866) 4 0,0121 18 1-7
Phyllodoce maculata (Linnaeus, 1767) 4 0,0014 11 1,5-3
Nephtyidae
Micronephthys longicornis (Perejaslavtseva, 1891) 1 0,0009 4 2
Nephtys hombergii Savigny in Lamarck, 1818 3 0,2705 18 2-6,3
Glyceridae
Glycera alba (O.F. Miiller, 1776) 20 0,0558 54 1-6,3
G. tridactyla Schmarda, 1861 31 0,0587 58 1-8
Polynoidae
Harmothoe extenuata (Grube, 1840) 7 0,0128 32 1-5,5
H. imbricata (Linnaeus, 1767) 7 0,0206 25 1-5
H. reticulata (Claparede, 1870) 11 0,0216 36 1-7
Sigalionidae
Pholoe inornata Johnston, 1839 IR 00004 | 4 | 5
Nereididae
Nereididae Blainville, 1818 14 0,0067 50 1-8
Platynereis dumerilii (Audouin & Milne Edwards, 1833) 2 0,0058 14 1-6,3
Syllidae Grube, 1850
Salvatoria clavata (Claparéde, 1863) 3 0,0007 14 1-8
Syllis hyalina Grube, 1863 1 0,0001 4 5,5
Eunicidae
Eunice vittata (Delle Chiaje, 1828) 1 0019 | 7 | 1,57
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Tadauma 1 (okoH4YaHue)
Table 1 (finished)

1 2 3 | 4 | s
Dorvilleidae
Protodorvillea kefersteini (Mclntosh, 1869) 11 0,0042 32 1-5,3
Schistomeringos rudolphi (Delle Chiaje, 1828) 1 0,0009 4 6,3
Spionidae
Microspio mecznikowiana (Clapareéde, 1869) 6 0,0021 18 1-5,3
Polydora ciliata (Johnston, 1838) 0,5 0,00009 4 7
Prionospio cirrifera Wirén, 1883 0,5 0,0005 4 2
Spio decorata Bobretzky, 1870 43 0,0353 71 1-7
Capitellidae
Capitella capitata (Fabricius, 1780) 15 0,0071 39 1-6,3
Heteromastus filiformis (Claparéde, 1864) 8 0,0058 36 1-6,3
Notomastus profundus Eisig, 1887 0,5 0,0002 4 1
Maldanidae
Leiochone leiopygos (Grube, 1860) | 1 | 00054 | 4 | 15
Terebellidae
Amphitritides gracilis (Grube, 1860) | s | o0052 | 18 | 13
Pectinariidae
Lagis neapolitana (Claparéde, 1869) | 31 | 09683 | 46 | 163
Melinnidae
Melinna palmata Grube, 1870 | o5 | o003 | 4 | 63
Serpulidae
Spirobranchus triqueter (Linnaeus, 1758) 1 0,0054 4 7
BCEI'O / TOTAL 239+51 | 1,537+0,599

[Ipumeuanne: N — cpenHsst YUCICHHOCTD, 9K3./M% B — cpeansis Ouomacca, r/m?; P — BcTpeuaemocts, %;

h — y6una, M

Note: N — average abundance, ind./m?; B — average biomass, g/m?, P— occurrence, %; h — depth, m

N. profundus, Ph. inornata, P. ciliata, P. cirrifera,
S. triqueter, S. hyalina.

HauOonpmee xonnvectBo BUIOB (26) 3aperucTpu-
pOBaHO Ha BTOPOM IIOJIMTOHE, Ha TIEPBOM — 22 BHIA,
Ha TpetheM — 16 BumoB. Ha Bcex Tpex momroHax
BcTpeueHo 13 BunoB nonuxet: A. gracilis, C. capitata,
G. tuberculata, G. alba, G. tridactyla, H. filiformis,
H. extenuata, H. reticulata, L. neapolitana, P. dumerilii,
P kefersteini, S. clavata, S. decorata. JlBenamnarb
BHJOB TIOJIUXET SBISIOTCS PEIKAMHU U 3apPETUCTPH-
POBaHBI TOJBFKO Ha OTHOM M3 TIOJHUTOHOB: L. leiopygos,
M. longicornis, M. palmata, M. picta, N. lineatus,
P ciliata, P. cirrifera, Ph. inornata, Ph. maculata,
S. hyalina, S. rudolphi, S. triqueter. Nanexc Yeka-
HOBCKOrO—CepeHCceHa IMoKa3ai, YTO BHJIOBOW COCTaB

MOJTUXET UMEET BBICOKYIO CTENEHb CXOACTBA MEXIY
nonuronamu: 1-2 (0,69), 1-3 (0,72), 2-3 (0,65).

Pacnpenenenne nonuxer no mryouHaMm B UCCIIENO-
BaHHOH akBaropuu o3epa JloHy3iaB OBIIIO HEPaBHO-
MEpHBIM (puc. 2).

HauGonbiee KoMM4ecTBO BUAOB OTMEYCHO Ha TITy-
ounax 1,1-2 M, rae 3aperuCTPUPOBAHbI MOJIUXETHI U3
14 cemetictB u 19 pomos. HanbGosnpiias 4uciIeHHOCTD
OTMEUCHA Ha ITHX ke rryOmHax. OCHOBHOU BKJIan B
00IIyI0 9MCIEeHHOCTh BHOCAT S. decorata (20 %) u
G. tridactyla (17 %), nns KOTOPBIX XapakTepHO
oOuTaHKe HA MMeCYaHOM, TIECUAHO-UIIUCTOM TPYHTE JI0
rmyouasr 3040 M [9, 10].

Hawnbompmass Omomacca 3aperucTpHpOBaHa Ha
mryouHax 6,1-7 M; ee QopMuUpyeT OTHOCHUTEIBHO
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Tonybua, m

0 5 10 15 20 25

KoamgecTeo BHI0R

Puc. 2. PacnpeneneHue monmMxeT B TPHOPEKHOM
akBaropuu o3epa JIoHy3/1aB Ha pa3HbIX [TyOHHAX

Fig. 2. Distribution of polychaetes in the coastal area
of Lake Donuzlav at different depths

KpynHbI Bun — L. neapolitana, BaOCAIHA 84 %
o0rIel OMoMacchl MONIMXET, OOHAPYKCHHBIX Ha JaH-
HOU TITyOHuHE.

PanxupoBaHHBIN psAJl IO UHAEKCY MIIOTHOCTH BO3-
raBistotT L. neapolitana, G. tridactyla v S. decorata
(puc. 3). s 5THX BHAOB XapakTepHO OOUTaHWE
Ha Pa3IMYHbIX I'pyHTax ¥ miyoumHax [10]. B Hammmx
mpo0ax TONMXETHl JAaHHOTO BHJA BCTPCYCHHI Ha
MECYAaHbIX W TMECYaHO-WIUCTHIX TPYyHTaxX Ha TIIyOu-
Hax oT 1 110 8 M.

Tpoduueckass CTpyKTypa MOJUXET, OOMTAIOIIUX
B akBaTopuu o3epa JloHy3NaB, MpencTaBieHa MONH-,

¢uto-, nerputodaramMu, IUIOTOSTHBIMA U KHBOT-
HBIMH, THIIEBON CIEKTP KOTOPHIX HE m3ydeH. Camas
MHOTOYHCIIEHHAsI TPYIa — IUIOTOSIHBIE, K KOTOPOH
npuHauiekar 10 BUIOB TONUXET; HA WX JOIIO IpU-
xomutcst 34 % oOmmero KojamdecTBa 3aperucTphpo-
BaHHBIX BHIOB. HammeHnsiniee kommdecTBO BUAoB (1)
OTMEUEHO B rpymie ¢purogdaros.

PamxupoBaHHBIN psii 1O YHUCIEHHOCTH TaKke
BO3TIIABJISIOT TUIOTOSITHBIE (PHC. 4).

dopmupyer 3tot nokazarens G. tridactyla (35 %),
KOTOpasi TUTAETCS IMOJNMXETaMHU U PaKoOOPa3HBIMH.
U3 nonuxer Hanbonee 4acTo ynoTpeOstoTcs HepeH-
nel [10]. 3atem cnenyror monudard; B 3TOH Tpymie
muauapyet L. neapolitana (47,8 %), oTHOCSIIUICS K
rpyHTOoenam. Jlerpurodaru 3aHUMAIOT TPEThE MECTO;
cpenu HuX muaupyet S. decorata (77,3 %), oTHOCA-
muiicss K cobmparomuM aerputodaram. Hammens-
mas J0Jsl YUCICHHOCTH B TPO(UYECKON CTPYKType
MOJTUXET MPUHAJICIKUT KUBOTHBIM, TTUIIIEBOH CIIEKTP
KOTOPBIX HE UCCIIeIoBaH, U Gurodaram.

PamxupoBanHbBIl psgq 1O OMoOMacce BO3IIIAB-
JISAOT Tonudaru. 3HaYUTEIbHBIN BKIIA] B TOT MOKa-
3arenb (95 %) BHOCHT L. neapolitana. 3arem cienyoT
IUIOTOSIHBIE, JUACPCTBO CPEOH HUX TNPUHAIIICIKUT
N. hombergii (63,7 % o0Omeli OnoMacchl IIOTOSI-
HbIX). HesnaunTenpHBIM BKJIaM B OOIIyr0 OMOMAaccy
BHOCST JIETPUTO(Aru, >KUBOTHEIC, MUIIECBON CIIEKTP
KOTOPBIX HE UCCIICJIOBaH, U (hutodary.
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Puc. 3. PamxupoBaHHBI psia NOIMXET IO UHJEKCY MIIOTHOCTU

Fig. 3. Polychaete species ranked by their density index
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CyMMapHBIN aHanmu3 JuTeparypHbIX [3, 4, 7, 14]
U COOCTBEHHBIX IaHHBIX yKa3blBaeT Ha OTHOCHTEIb-
Hoe OorarcTBO (ayHBI MOJHMXET B aKBATOPHU 03epa
Honysznas. 3a npomenmuii nmepuon (1990-2020 rr.)
oOHapykeHO 73 BHJIA IONUXET, NMPUHAIUICKANNX K
22 cemeiictBaM u 54 ponam (tadim. 2).

B 1990 r. akBaropus Jlony3nasa Oblia nccienoBa-
Ha OTHOCHTENBHO PAaBHOMEPHO I10 BCEW JJIMHE aKBaTO-
pHUH; BCETo OBLIO BIMOIHEHO 22 CTaHIMH. YCTaHOBIIS-
HO, YTO Ha IIyOrHax oT | 10 10 M Ha PHIXJIBIX TPYHTaX
obutaeT 9 BHJIOB TOJMXET, OTHOCHUTEIHHO MHOTO-
YUCIICHHBIMU ObuH N. zonata u N. hombergii [13]. K
1997 r. na tmy6unax ot 1,5 mo 15 M KonruecTBO BUIOB
TIOJINXET YBEIUYWIIOCH B 4 pasa, mpudeMm Ph. mucosa
Obula OOHapy)xeHa BIIEPBBIC Ui CEBEpO-3ama HOMN
yactu Yeproro mops [7]. B 2017 . mpoOb1 oTOupanu
BCero Ha 6 CTaHIUAX: 4 CTAHIIMK Ha CEBEPO-3aMaHOM

He H3Y9€HO A
6’62%‘\\ nmoaadarn
: [28,990/0
+e s 3 b0 0o
r oo 47
e osiesatss
$3este arodarm
sssee 0.18%
MI0TOSAHEIE TeTPHTO(ArH

39,33% 24.85%

moOepeknbe U 2 CTAaHIIMH — C BHEITHEH CTOPOHBI KOCHI
bensyc [3]. KomudecTBo 3aperncTpupOBaHHBIX BUIOB
cHU3WIOCH 10 20, mpuyeM W3 HUX 4 BHIA TOJIUXET
(J. heterostropha, N. pusilla, N. lineatus u Cirratulidae)
BBISIBIICHBI TOJIBKO Ha JIBYX CTAHIIMSAX, HAXOMSALINXCS C
BHEIIHEH cTOpOHBI KOChL. B 2019 1. komngecTBO 00Ha-
PYXEHHBIX BHIOB BO3pOCIIO B TpU paza [4]. B Hammx
HccaenoBaHugIx oOHapyxeH 31 Bua momuxer. MoKHO
MPEANOIOKNATh, YTO HApsSAy C APYTUMHU TPUYHHA-
MU M3MCHCHHE KOJMYECTBA OOHAPY)KCHHBIX BHUJIOB B
pasirYHBIe TEPHOMABI CBSI3aHO C BEIWYMHON o0beMa
WCCIIEIOBAHHOTO MaTepHara.

AHanmu3 (ayHHCTHYECKOTO CXOJCTBA BHJIOBOTO
COCTaBa TIONHMXET B pa3iIMyHBIE IMEPHOABI ITOKa3al,
yTo HMHIAEKC YekaHOBckoro—(CepeHCeHa BapbHPOBal
or 0,24 mo 0,73 (tabm. 3). Beicokas cTemeHb CXoi-
ctBa (ot 0,5 mo 0,73) madmoganace B 1990-2017 rr,

He H3yIeH0 B

2,75%

ILIOTOAJHEIE
27,73%.

aerpuTodarm
2.92%

moamparn
drgT;&l:;m 66,53%
.06%

Puc. 4. Tpopuyeckass cTpykTypa NOJTUXET B MPHOPEKHON akBaTopmu o3epa JloHy3maB (A — IO YHCICHHOCTH,

b — mo 6uomacce)

Fig. 4. Trophic structure of polychaetes in the coastal area of Lake Donuzlav (A — by abundance, b — by biomass)

Tabéauua 2. Bugosoii coctas monmxet o3epa Jlonysnas (1990-2020 rr.)

Table 2. Species composition of polychaetes in Lake Donuzlav (1990-2020)

Bunst / Species 1990 1997 2017 | 2019 | 2020

1 2 3 4 5 6
Alitta succinea (Leuckart, 1847) + + +
Amphitritides gracilis (Grube, 1860) + + +
Capitella capitata (Fabricius, 1780) + + +
Capitellidae Grube, 1862 +
Chaetozone caputesocis (Saint-Joseph, 1894) +
Cirratulidae Ryckholt, 1851 +
Cirriformia tentaculata (Montagu, 1808) +
Euclymene collaris (Claparéde, 1869) + +
Eulalia viridis (Linnaeus, 1767) + + +
Eunice vittata (Delle Chiaje, 1828) + +
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Tadauna 2 (npopoikeHue)
Table 2 (continued)

1

Exogone naidina Orsted, 1845

Fabricia stellaris (O.F. Miiller, 1774)

Ficopomatus enigmaticus (Fauvel, 1923)

_|_

4|+ |w

Glycera sp.

J’_

G. alba (O.F. Miiller, 1776)

+

G. nana Johnson, 1901

G. tridactyla Schmarda, 1861

Genetyllis tuberculata (Bobretzky, 1868)

+ |+ ]+

J’_

Goniada emerita Audouin & H. Milne Edwards, 1833

Goniadella bobrezkii (Annenkova, 1929)

+ |+ ]+

Harmothoe extenuata (Grube, 1840)

+

H. imbricata (Linnaeus, 1767)

+

H. reticulata (Claparede, 1870)

Hediste diversicolor (O.F. Miiller, 1776)

Heteromastus filiformis (Claparéde, 1864)

Hydroides dianthus (Verrill, 1873)

Janua heterostropha (Montagu, 1803)

|+ ][+ |+

Lagis koreni Malmgren, 1866

L. neapolitana (Claparéde, 1869)

Laonice cirrata (M. Sars, 1851)

Leiochone leiopygos (Grube, 1860)

Lindrilus flavocapitatus (Uljanina, 1877)

Maldanidae g. sp.

Megadrilus purpureus (Schneider, 1868)

Melinna palmata Grube, 1870

Micronephthys longicornis (Perejaslavtseva, 1891)

Microphthalmus fragilis Bobretzky, 1870

Microspio mecznikowiana (Claparede, 1869)

Mysta picta (Quatrefages, 1866)

Neodexiospira pseudocorrugata (Bush, 1905)

Nephtys hombergii Savigny in Lamarck, 1818

N. cirrosa Ehlers, 1868

S A A R A R B R

Nereididae Blainville, 1818

Nereiphylla pusilla (Claparéde, 1870)

J’_

Nereis zonata Malmgren, 1867

J’_

Notomastus lineatus Claparéde, 1869

N. profundus Eisig, 1887

Nudisyllis pulligera (Krohn, 1852)

Perinereis cultrifera (Grube, 1840)

Pholoe inornata Johnston, 1839

Phyllodoce maculata (Linnaeus, 1767)

Ph. mucosa Oersted, 1843

Pileolaria militaris Claparede, 1870

4|+ ]+ +

[+ +]+ ]|+
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Tadauma 2 (okoH4YaHUE)
Table 2 (finished)

1 2 3 4 5 6
Platynereis dumerilii (Audouin & H. Milne Edwards, 1833) + +
Polydora ciliata (Johnston, 1838) +
P. cornuta Bosc, 1802 +
Prionospio cirrifera Wirén, 1883 + + + + +
P. malmgreni Claparéde, 1869 + +
Protodorvillea kefersteini (Mclntosh, 1869) + + + +
Pterocirrus macroceros (Grube, 1860) +
Pygospio elegans Claparede, 1863 +
Salvatoria clavata (Claparéde, 1863) + + +
S. limbata (Claparede, 1868) +
Schistomeringos rudolphi (Delle Chiaje, 1828) + + +
Sphaerosyllis bulbosa Southern, 1914 + +
S. hystrix Claparéde, 1863 +
Spio decorata Bobretzky, 1870 + +
S. filicornis (O.F. Miiller, 1776) + +
Spirobranchus triqueter (Linnaeus, 1758) + + + +
Syllides longocirratus (Orsted, 1845) + +
Syllis gracilis Grube, 1840 +
S. hyalina Grube, 1863 +
S. prolifera Krohn, 1852 +

Taﬁ.mma 3. CpaBHI/ITeHLHHﬁ aHaJIn3 BUAOBOT'O COCTAaBa MOJUXET B PA3JIMYHBIC IEPHUOABL I/ICCJ'IC,Z[OBaHI/Iﬁ IO UHACKCY

Uekanosckoro—CepeHceHa

Table 3. Comparative analysis of the species composition of polychaetes in the different periods of investigation based

on Czekanowski—Serensen index

Tonsr / Years 1990 1997 2017 2019 2020
1990 0
1997 0,41 0
2017 0,5 0,41 0
2019 0,41 0,73 0,33 0
2020 0,52 0,65 0,24 0,61 0
1990-2020 rr, B 1997-2019 rr, 1997-2020 rr, 3AKJIFOYEHUE

2019-2020 rr.

Hwuszkas creneHp cxoacTsa Obuta orMedeHa B 1990—
1997 rr., 1990-2019 rr., 1997-2017 1., 2017-2019 1T,
2017-2020 rr. Takne HEBBICOKHE MOKa3aTeIN HHJIEK-
ca YekaHoBckoro—CepeHceHa MOTYT ObITh CBSI3aHBI C
TEeM, YTO HMCCIIENOBAaHUS MPOBOAMIACH HA Pa3TUIHBIX
y4acTkax o3epa J[oHy3naB v KOMUYECTBO OTOOPAHHOTO
MaTepHualia 3HaYUTENILHO Pa3indanoch.

CoBpeMeHHbIE HCCIEAOBaHUSA II0OKa3ald, 4YTO B
akBaropuu o3epa [loHy3naB ooutaeT 31 BUI MOJHUXET.
Cpennuii mokasareib YUCICHHOCTH MTOJMXET 110 BCEMY
paiioHy wuccnenoBaHus coctaBmin 239451 ok3./m?,
CpenHmii mokazareiab ornomacesl — 1,537+0,599 r/m2
Hawnbonbiee KoIM4ecTBO BUAOB OTMEUEHO Ha ITyOu-
Hax 1,1-2 M. HawmOomplnas 4MCIEHHOCThH OTMCUYCHA
Ha 3THX K€ [IyOWHaX, B TO BpeMs KaK HanOOJbIIas
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Oouomacca — Ha nryOuHax 6,1-7 M. OCHOBHOM BKJIaj
B OOIIyI0 YHCICHHOCTb BHOCHUT Spio decorata, B
obrmryro omomaccy — Lagis neapolitana.

PamxupoBaHHBIN psf 10 HMHACKCY IUIOTHOCTH
BO3MIABIAIOT L. neapolitana, Glycera tridactyla n
S. decorata.

Tpoduueckas CTpyKTypa NpeACTaBIeHA IIOJH-,
¢duro-, merpurodaramm, IUIOTOSIHBIMH M IKHUBOT-
HBIMH, MUIICBON CIEKTP KOTOPBIX He u3ydyeH. Camas
MHOTOYHCIIEHHAsI TPYINa — IUIOTOSIHBIE, K KOTOPOM
npuHaiexxar 10 BHIOB MOMUXET; HAWMEHBIIEe KOJIH-
4yecTBO BUIIOB (1) oTMeueHo B rpynme ¢urodaros.

3a mepuom ¢ 1990 mo 2020 1. oOHapyXeHO
73 BUIa MONUXET, MpUHAANCKAIIUX K 29 ceMelicTBaM
u 56 ponam.

BIIATOAAPHOCTH

ABTOp BBEIpakacT OJaromapHOCTh COTPYIHUKAM
OT7e7a 3a COBMECTHyIO paboTy W TIOMOIIs B cOOpe
Marepuara.

Cratbs MOAroTOBIICHA B paMKax [ 0cynapcTBEHHOTO
saganust ®I'BYH OUILL «HCTUTYT OMOIOTHH FOXKHBIX
mopeit umenn A.O. Kosanerckoro PAH» «3akoHo-
MEPHOCTH (POPMUPOBAHUS W AHTPOIIOTEHHAS TpPaHC-
dhopmanms 6uopazHooOpazus u OuopecypcoB A30Bo-
YepHomopckoro OacceifHa W JApYrHX paiOHOB
Muposoro okeana», Ne 121030100028-0.

CITUCOK JIUTEPATYPbI

1. XKyraitno C.C., Apneesa T.M., Ilyrau M.H., Amxuyme-
pos O.H. CocTosiH1Ee kauecTBa BOJHOM Cpe/ibl U JOHHBIX
omIoXKeHH o3epa J[oHy3naB B COBPEMEHHBII MEpHOX
// Bopnble 6uopecypcesl u cpena oburanus. 2018. T. 1,
Ne1.C.32-38.doi: 10.47921/2619-1024 2018 1 1 32.

2. Usanrorun H.M. CoBpeMeHHOE 3KOIOTMYECKOE
cocrosinue o3epa Jlonysnas // Bopa u skosorus: npo-
Onembl U pemenus. 2019. Ne 3 (79). C. 47-58. doi:
10.23968/2305-3488.2019.24.3.47-58.

3. Aunemos C.B., bypausu H.B., Burep T.B., I'ycera E.B.,
KoporkoBa A.B. benTtoc ceBepo-3amaaHoil wacTu
o3epa HonysnaB B 2017 romy // Dxocucremsr. 2020.
Ne 22 (52). C. 15-28.

4. PesxoB H.K., bonraueBa H.A., Pesxosa T.H., Bonga-
peako JI.B., Illypos C.B., JlykbsHoBa JI.®. [lonHas
¢ayna ozepa [lonysnas (UepHoe MoOpe) B yCIOBHSX
MIPOMBILIICHHON 100BIYM 1ecka // Jxocuctemsl. 2021.
Ne 27 (52). C. 5-22. doi: 10.37279/2414-4738-2021-27-
5-22.

5. KomiuiekcHas OLi€HKa BO3IEHCTBHS IOOBIYM IIECKA B
o3epe JloHy31aB Ha OKpYXKAlOILIyl0 Cpely W TpHIie-
ralomme bk YepHOMOPCKOro moOepexps : OTYET O
pesyabrarax padotr. Cumdeponons: M3n-Bo Kpsimckoit

10.

11.

12.

13.

14.

pEeCIyOIMKAHCKONW acCOIMAalUu «JKOJOTHS U MUPY,
nm3n-Bo Kpeimcko#t akagemun Hayk, 2017. URL: http://
ekomir.org/ekspertiza/ (zata obpamenwms 18.11.22).

Cebax JI.K., ITerpenko O.A., XKyraiino C.C., IlpiaTa-
piok E.A. BuusHue TpPOMBINIUICHHOW pa3pabOTKH
MECTOPOXKJCHUI TIECKAa Ha COCTOSHHUE 3KOCHCTEMBI
o3epa onysnas // CoBpeMeHHbBIE IPOOIEMBI SKOJIOTHU
AzoBo-UepHomopckoro Oaccelina : marep. 11 Mexmy-
Hap. koH(. (T. Kepub, 2627 wurons 2006 1.). Kepub:
U3n-so FOTHUPO, 2006. C. 71-79.

bonrauesa H.A., KomecumkoBa E.A., PesxoB H.K.
®dayna makpozoobenToca numana Jlonysnas (YepHoe
Mmope) // Dxonorust mopst. 2002. Bei. 62. C. 10-15.

MansueB B.M. O BO3BMOXXHOCTH MPUMEHEHHS TOKa3a-
Tenst (PyHKIMOHATBHOTO OOWJHS I CTPYKTYPHBIX
uccieNoBaHni 3001eH030B // I'mapoOuosiornyeckuii
xypHai. 1990. T. 26, Ne 1. C. 87-89.

Kucenesa M.U. bentoc peixibix rpyHTtoB YepHoro
mops. K.: HaykoBa nmymka, 1981. 165 c.

Kucenesa M. MHOroI1IeTHHKOBBIE YepBU
(Polychaeta) UepHoro m A30BCKOTO MOpPEH. AIaTUTHI:
W3n-B0 MypMaHCKOTO MOPCKOTO  OHOJIOTHYECKOTO
uHctutyta Konbckoro HayuHoro ueHrpa Poccuiickoii
akagemuu Hayk, 2004. 409 c.

WoRMS. World Register of Marine Species. URL:
http://www.marinespecies.org  (mara  oOpamieHns
18.11.22). doi: 10.14284/170.

PeBroB H.K., bonrageBa H.A., bounapes WU.I1., bonna-
peako JI.B., Tumodeer B.A. CocrosiHue 3o00pecyp-
coB OeHTamu TIyOOKOBOAHOH 30HBEI Imenbda Kpeima
nocie Kpuzuca YepHOMOPCKOW HKOCHCTEMBI BTOPOM
nonoBuHbl XX Beka (MO JaHHBIM S3KCIHEAMIIMOH-
veIX uccaenoBanmii 2010 . ma HUC «IIpodeccop
Bopsaunkuiiy) // 100 mer Kapamarckoit HaydHOM
craniuu uMm. T.M. Bsasemckoro : c0. Hayd. Tp. /
Ion pen. A.B. T'aeBckoii, A.JI. Mopo3zoBoii. Cumde-
pomons: H. Opianna, 2015. C. 549-571.

Cemkun B.U., Topmkor M.B. O0 orenke cxonctsa
U pa3nuuus B cepud (QIOPUCTHUYCCKUX H (PUTOIICHO-
Trueckux omucanuii / KomapoBckme urenus. 2010.
Brim. 57. C. 203-220.

Muxaiinoa T.B. Makpo3oo6entoc o3epa [lonysnas //
Oxonorus Mops. 1992. Beim. 42. C. 16-20.

REFERENCES

Zhugaylo S.S., Avdeeva TM., Pugach M.N.,,
Adzhiumerov E.N. Sostoyanie kachestva vodnoy sredy
i donnykh otlozheniy ozera Donuzlav v sovremennyy
period [Current state of water quality and bottom
sediments in Lake Donuzlav]. Vodnye bioresursy i
sreda obitaniya [Aquatic Bioresources & Environment],
2018, vol. 1, no. 1, pp. 32-38. doi: 10.47921/2619-
1024 2018 1 1 32.(In Russian).

Ivanyutin ~ N.M.  Sovremennoe  ekologicheskoe
sostoyanie ozera Donuzlav [Current ecological state of

BOIHBIE BUOPECYPCbBI U CPE[{A OBUTAHNUA TOM 6, HOMEP 1, 2023



72

B.T. KOTINH

Lake Donuzlav]. Voda i ekologiya: problemy i resheniya
[Water and Ecology: Problems and Solutions],
2019, no. 3 (79), pp. 47-58. doi: 10.23968/2305-
3488.2019.24.3.47-58. (In Russian).

Alemov S.V., Burdiyan N.V., Viter T.V., Guseva E.V.,
Korotkova A.V. Bentos severo-zapadnoy chasti ozera
Donuzlav v 2017 godu [Benthos of the north-western
part of the Lake Donuzlav in 2017]. FEkosistemy
[Ecosystems], 2020, no. 22 (52), pp. 15-28. (In Russian).

Revkov N.K., Boltacheva N.A., Revkova T.N.,
Bondarenko L.V., Shchurov S.V., Lukyanova L.F.
Donnaya fauna ozera Donuzlav (Chernoe more) v
usloviyakh promyshlennoy dobychi peska [Bottom
fauna of Lake Donuzlav under conditions of
industrial sand mining]. FEkosistemy [Ecosystems],
2021, no. 27 (52), pp. 5-22. doi: 10.37279/2414-4738-
2021-27-5-22. (In Russian).

Kompleksnaya otsenka vozdeystviya dobychi peska
v ozere Donuzlav na okruzhayushchuyu sredu i
prilegayushchie plyazhi Chernomorskogo poberezh'ya :
otchet o rezul'tatakh rabot [Comprehensive assessment
of the effect of sand mining in Lake Donuzlav on the
environment and the adjacent beaches of the Black
Sea coast. Work report]. Simferopol: Krymskaya
respublikanskaya assotsiatsiya “Ekologiya i mir”
[Crimean Republican Association “Ecology and World”]
Publ., Krymskaya akademiya nauk [Crimean Academy
of Sciences] Publ., 2017. Available at: http://ekomir.org/
ekspertiza/ (accessed 18.11.22). (In Russian).

Sebakh L.K., Petrenko O.A., Zhugaylo S.S., Tsynta-
ryuk  E.A. Vliyanie promyshlennoy razrabotki
mestorozhdeniy peska na sostoyanie ekosistemy ozera
Donuzlav [Effect of the industrial-scale exploitation
of sand deposits on the status of Lake Donuzlav
ecosystem]. In: Sovremennye problemy ekologii
Azovo-Chernomorskogo basseyna materialy 11
Mezhdunarodnoy konferentsii (g. Kerch', 26-27 iyunya
2006 g.) [Current problems of the Azov-Black Sea
Basin ecology. Proceedings of the 2" International
Conference (Kerch, 26-27 June, 2006)]. Kerch:
YugNIRO [Southern Scientific Research Institute of
Fisheries and Oceanography] Publ., 2006, pp. 71-79.
(In Russian).

Boltacheva N.A., Kolesnikova E.A., Revkov N.K.
Fauna makrozoobentosa limana Donuzlav (Chernoe
more) [Macrozoobenthos fauna on the Donuzlav
Estuary (the Black Sea)]. Ekologiya morya [Ecology
of the Sea], 2002, issue 62, pp. 10-15. (In Russian).

8.

10.

11.

12.

13.

14.

Maltsev V.I. Use of a functional abundance index for
structural studies of zoocoenoses. Hydrobiological
Journal, 1990, vol. 26, no. 1, pp. 105-106.

Kiseleva M.I. Bentos rykhlykh gruntov Chernogo
morya [Benthos of soft substratum of the Black Sea].
Kiev: Naukova dumka [Scientific Thought], 1981,
165 p. (In Russian).

Kiseleva M.L Mnogoshchetinkovye chervi
(Polychaeta) Chernogo i  Azovskogo morey
[Polychaetes (Polychaeta) of the Azov and Black
Seas]. Apatity: Murmanskiy morskoy biologicheskiy
institut Kol'skogo nauchnogo tsentra Rossiyskoy
akademii nauk [Murmansk Marine Biological Institute
of the Kola Science Centre of the Russian Academy
of Sciences] Publ., 2004, 409 p. (In Russian).

WoRMS. World Register of Marine Species. Available
at: http://www.marinespecies.org (accessed 18.11.22).
doi: 10.14284/170.

Revkov N.K., Boltacheva N.A., Bondarev I.P., Bonda-
renko L.V., Timofeev V.A. Sostoyanie zooresursov
bentali glubokovodnoy zony shel'fa Kryma posle
krizisa Chernomorskoy ekosistemy vtoroy poloviny
XX veka (po dannym ekspeditsionnykh issledovaniy
2010 g. na NIS “Professor Vodyanitskiy”) [The state of
animal resources benthic deep-sea zone Crimean shelf
after the crisis of the Black Sea ecosystem in second-
half of XX century (based on expeditionary research
2010 on the RV “Professor Vodyanitsky”)]. In: 100 let
Karadagskoy nauchnoy stantsii im. T1. Vyazemskogo
sbornik nauchnykh trudov [100 years of the
T1 Vyazemsky's Karadag Scientific Station. Collection
of research papers]. A.V. Gaevskaya, A.L. Morozova
(Eds.). Simferopol: N. Orianda [New Orianda], 2015,
pp- 549-571. (In Russian).
Semkin B.I., Gorshkov M.V. Ob otsenke skhodstva i
razlichiya v serii floristicheskikh i fitotsenoticheskikh
opisaniy [About estimation of similarity and
dissimilarity in series of floristic and phytocenotic
lists]. Komarovskie chteniya [V.L. Komarov Memorial
Lectures], 2010, issue 57, pp. 203-220. (In Russian).
Mikhaylova T.V. Makrozoobentos ozera Donuzlav
[Macrozoobenthos of the Donuzlav Bay]. Ekologiya
morya [Ecology of the Sea], 1992, issue 42, pp. 16-20.

(In Russian).

Tlocmynuna 23.11.2022
Ipunama k nevamu 19.12.2022

BOIHBIE BUOPECYPCbBI U CPE[{A OBUTAHNUA TOM 6, HOMEP 1, 2023



