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3b®ogo 1. 35¢05bEMIol $Hds3o EsBoJleMIdITMMO Bmm3wsbdEmbol @sdumbmndon®o

89350096 ds.
PHYLUM Rotifera
CLASS Eurotatoria
ORDER FAMILY GENUS SPECIES
Ploima Synchaetidae Asplanchna Asplanchna amphora Hudson,
1889
Flosculariaceae Trochosphaeridae Filinia Filinia longiseta (Ehrenberg,
1834)
Flosculariaceae Trochosphaeridae Filinia Filinia terminalis (Plate, 1886)
Ploima Synchaetidae Polyarthra Polyarthra trigla Ehrenberg,
1834
Synch lata Wierzejski,
Ploima Synchaetidae Synchaeta ynchaeta stylata Wierzejsid
1893
Ploima Synchaetidae Synchaeta Synchaeta sp.
Ploima Trichocercidae Diurella
Ploima Trichocercidae Trichocerca Trichocerca stylata (Gosse,
1851)
Ploima Trichocercidae Trichocerca Trichocerca marina (Daday,
1890)
Ploima Trichocercidae Trichocerca Trichocerca marina (Daday.
1890)
Ploima Lecanidae Lecane Lecane sp.
Ploima Fuchlanidae Euchlanis Euchlanis dilatata Ehrenberg,
1832
Ploima Lecanidae Lecane Lecane obtusa (Murray, 1913)
Ploima Lecanidae Lecane Lecane bulla (Gosse, 1851)
Flosculariaceae Testudinellidae Testudinella ?;Zghlonus patina Hermann,
. . Colurella colurus
Ploima Lepadellidae Colurella compressa (Lucks, 1912)
. - . Brachionus angularis Gosse,
Ploima Brachionidae Brachionus
1851
Ploima Brachionidae Plationus Plationus patulus (Miiller, 1786)
Ploima Brachionidae Brachionus Brachionus faleatus Zacharias,
1898
Ploima Brachionidae Brachionus Brachionus muelleri Ehrenberg,
1834
Brachionus
Ploima Brachionidae Brachionus budapestinensis var. punctatus
Hempel, 1896
Ploima Brachionidae Brachionus ]f;;zhlonus bakeri O.F. Muller,
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Ploima Brachionidae Brachionus Brachionus rubens Ehrenberg,
1838
Ploima Brachionidae Brachionus Brachionus plicatilis Miller,
1786
Ploima Brachionidae Brachionus Brachionus calyciflorus Pallas,
1766
. - . Platyias militaris (Ehrenberg)
Ploima Brachionidae Platyias Carlin, 1944
Ploima Brachionidae Platyias Platyias
Y quadricornis (Ehrenberg, 1832)
Ploima Brachionidae Keratella Keratella quadrata (Miller,
1786)
Ploima Brachionidae Keratella Keratella cochlearis (Gosse,
1851)
Ploima Brachionidae Notholca Notholea acuminata (Ehrenberg,
1832)
Ploima Brachionidae Notholca Notholca striata (Miiller, 1786)
Ploima Gastropodidae Gastropus Gastropus sp.
Flosculariaceae Hexarthridae Hexarthra Hexarthra mira (Hudson, 1871)
Flosculariaceae Hexarthridae Hexarthra Hexarthra oxyure Sernov, 1903
Flosculariaceae Testudinellidae Testudinella ]f;;;hlonus patina Hermann,
H hra fennica (L der,
Flosculariaceae Testudinellidae Hexarthra exarthra fennica (Levander.
1892)
Ploima Synchaetidae Synchaeta Synchaeta monopus Plate, 1889
Bdelloidea Bdelloidea sp.
PHYLUM Arthropoda
CLASS Hexanauplia
ORDER FAMILY GENUS SPECIES
. . Mesocyclops leuckarti
Cyclopoid: Cyclopid M 1
yclopoida yclopidae esocyclops Jeuckarti (Claus, 1857)
. . Calanipeda
Pseudodi id
Calanoida seudodiaptomidae Calanipeda aquaedulcis Krichagin, 1873
Cyclopoida Cyclopidae Cyclops Cyclops vicinus Uljanin, 1875
Calanoida Centropagidae Centropages fgggropages kroyeri Giesbrecht,
C icus K: )
Calanoida Centropagidae Centropages 1 ;;;ropages ponticus Raravaev
Cyclopoida Oithonidae Oithona Oithona nana Giesbrecht, 1893
Cyclopoida Oithonidae Oithona Oithona similis Claus, 1866
Cyclopoida Oithonidae Oithona Oithona minuta Scott T., 1894
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. . . . Halicyclops neglectus
Cyclopoida Halicyclopidae Halicyclops neglectus Kiefer, 1935

- . . . Halectinosoma
Harpacticoida Ectinosomatidae Halectinosoma abrau (Krichagin, 1877)

Nitokra lacustris
Harpacticoida Ameiridae Nitokra lacustris (Schmankevitsch,
1875)

. .. . Acartia (Acartiura)
Calanoida Acartiidae Acartia clausi Giesbrecht, 1889
Calanoida Temoridae Eurytemora Eurytemora velox (Lilljeborg,

1853)
Canuelloida Canuellidae Canuella Canuella perplexa Scott T. & A.,
1893

L L. . Harpacticus flexus Brady &
Harpacticoida Harpacticidae Harpacticus Robertson, 1873

L - . Schizopera jugurtha (Blanchard
Harpacticoida Miraciidae Schizopera & Richard, 1891)
Harpacticoida Miraciidae Schizopera ?;I;;zopera neglecta Akatova,

Lo i Mesochra aestuarii
Harpacticoida Canthocamptidae Mesochra aestuarii Gurney, 1921

Onychocamptus
Harpacticoida Laophontidae Onychocamptus | mohammed (Blanchard &
Richard, 1891)

- . . Limnocletodes
Harpacticoida Cletodidae Limnocletodes behningi Borutsky, 1926

. . Megacyclops viridis
Cyclopoida Cyclopidae Megacyclops viridis (Jurine, 1820)
Cyclopoida Cyclopidae Diacyclops Diacyclops bicuspidatus

yelopox yelopt 1acyciop bicuspidatus (Claus, 1857)

i . Mesocyclops leuckarti
Cyclopoida Cyclopidae Mesocyclops Jeuckarti (Claus, 1857)

. . Acanthocyclops americanus
Cyclopoid: Cyclopid Acanthocycl

yclopoida yclopidae canthocyclops americanus (Marsh, 1893)
Cyclopoida Cyclopidae Eucyclops Eucyclops serrulatus
yeop yeop yeop serrulatus (Fischer, 1851)

. . Thermocyclops crassus
Cyclopoida Cyclopidae Thermocyclops crassus (Fischer, 1853)
Cyclopoida Ergasilidae Ergasilus Ergasilus sp.

PHYLUM Arthropoda
CLASS Branchiopoda
ORDER FAMILY GENUS SPECIES
L i Diaphanosoma
Ctenopoda Sididae Diaphanosoma brachyurum (Liévin, 1848)
Anomopoda Macrothricidae Lathonura 11\‘/2[13111(;:1;; ;;; tirostris (O.F.
Anomopoda Chydoridae Chydorus Chydorus sphaericus (O.F.
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Miiller, 1776)
Ceriodaphnia setosa Matile,
Anomopoda Daphniidae Ceriodaphnia 1;;;)0 aphnia setosa Matle
B . . Ceriodaphnia pulchella G.O.
Anomopoda Daphniidae Ceriodaphnia Sars, 1862
B . . Ceriodaphnia quadrangula (O.F.
Anomopoda Daphniidae Ceriodaphnia Miiller, 1785)
Anomopoda Daphniidae Simocephalus IS\;[IST::PI}I;;E; vetulus (O.F.
Anomopoda Chydoridae Coronatella g::))ri;;tg;a rectangula (G.O.
, . Scapholeberis mucronata (O.F.
Anomopoda Daphniidae Scapholeberis Miller, 1776)
. . Pleopis
Onychopoda Podonidae Pleopis polyphemoides (Leuckart, 1859)
Onychopoda Podonidae Podon Podon intermedius Lilljeborg,
1853
Ctenopoda Sididae Penilia Penilia avirostris Dana, 1849
, . Daphnia (Daphnia)
A d; Daphniid: Daph:
nomopoca aphnuidae apumia longispina (O.F. Miiller, 1776)
Trombidiforms Hydrachnidia sp.
PHYLUM Ctenophora
CLASS Tentaculata
ORDER FAMILY GENUS SPECIES
Cydippida Pleurobrachiidae Pleurobrachia ll);e;;()br“hia pileus (O. F. Miller,
Lobata Bolinopsidae Mnemiopsis Mnemiopsis leidyi A. Agassiz, 1865
Beroida Beroidae Beroe Beroe ovata Bruguiere, 1789
PHYLUM Cnidaria
CLASS Sciphozoa
ORDER FAMILY GENUS SPECIES
Rhizostomeae Rhizostomatidae Rhizostoma Rhizostoma pulmo (Macri, 1778)
Semaeostomeae Ulmaridae Aurelia Aurelia aurita (Linnaeus, 1758)
PHYLUM Sagittoidea
CLASS Aphragmorpha
ORDER FAMILY GENUS SPECIES
Aphragmophora Sagittidae Parasagitta Parasagitta setosa (J. Miiller, 1847)
19 40 66 88
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650m9bodg BBl  odmzwgdom, LYl  BoJHOMM© 96
130JLoMEIds bb3gsmds LobsdoMmb s ©os MBBIBOL Bmm3Esbd@mbl
dmO0U, gb FgbodErgdgEos s0bLBL GdOL fywol dsbgdol gMmdsbgmdo
06@9bLbowemo  sMgz0m  (Jogdo, MIWw3zs,  ©0bJdGd0).  IBIWO
LoE®IgqdoL s Yol dsligdol 0bEHYBLoGmO FgMHgzolL dsdm sbiggg 6
3006036905 Bm3wsbd@mbol 396 0350H0 BMmbowrmdsg.
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by, 5. 35¢r0sliGmdol Gdob Bmm3msbl@mbol 9336500, dgrsdy s
950003560 Fyeol measbobIgdol 30m3gb@Evyeo 99850996mds

faogdols dobgwgoom.

1940 1974 021

846360 gl mesBobdgbo 8 Bensdy Fyanl mgsboTbdgio B dsognsbio (Bogob) fymob e sboblo

20Lsb0dbsg00, (OIuY} 35¢005LGH™Mdob bmm3wsbd@mbdo
3odBHomee o6  a3bgds  IFgMHgdol  Asb3005Mmgd0L  bbgoolibgs
LEo0sHY IYMGBO M3 BmIgdo.

35¢r0slbBHMmdol  Bm3sbgBHmbol  Lobyxgddo  h3zgbl  dogH
300M39wo@ 0gdbs Bs3m3zbo dz00 Lobgmds. qlgbos: Tropocyclops
prasinus prasinus (Fischer, 1860); Alona costata G.O. Sars, 1862; Daphnia
cucullata G.O. Sars, 1862; Pleurobrachia pileus (O. F. Miller, 1776);
Mnemiopsis leidyi A. Agassiz, 1865; Beroe ovata Bruguiere, 1789;
Parasagitta setosa (J. Miiller, 1847); y3gws qugbo ds®owosbo (begol)
256009000 O BIOOME ™06 Jo3MIEIWIdMo Fog0 BL3oL
Lobsdomm Bmedo, Lsosbsl b3wgdosh olobo dwogMo wgmgzols
©OML  Fdsdo. 350Gl BHOOL  BMMIWsbBHmbo  wo@g-
3GHWOMO 5 MbsdgMmgy LobgmdMmogzo IMo350RIMM3bIdOL
9boobol  Logmdzgebg Fgodwgds 0mdzsl, GMmd Lobgby 3093l
9336000  fFyaol  Lobgmdgdol dwsdg o  doMowosbo  Fywol
LobgMmdgd0m Bsbo3gwgdol Lyydmsmo (Lw. 5.).
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3bOo@o 2. 35¢noslBmol G0l Bmm3wsbld@mbol Lsbgymdmogo
09095009,06¢mds5 bbgosbbgs fangddo.

SPECIES 1940* | 1974-81* 22011:;
Asplanchna amphora Hudson, 1889 + + +
Filinia longiseta (Ehrenberg, 1834) + + +
Filinia terminalis (Plate, 1886) +

Polyarthra trigla Ehrenberg, 1834 + + +
Synchaeta stylata Wierzejski, 1893 + + +
Synchaeta sp. +

Diurella +

Trichocerca stylata (Gosse, 1851) +

Trichocerca marina (Daday, 1890) +

Trichocerca marina (Daday, 1890) +

Lecane sp. +

Euchlanis dilatata Ehrenberg, 1832 +

Lecane obtusa (Murray, 1913) +

Lecane bulla (Gosse, 1851) +

Brachionus patina Hermann, 1783 +

Colurella colurus compressa (Lucks, 1912) +

Brachionus angularis Gosse, 1851 +

Plationus patulus (Miiller, 1786) +

Brachionus falcatus Zacharias, 1898 +

Brachionus muelleri Ehrenberg, 1834 +

Brachionus budapestinensis var. punctatus Hempel, 1896 +

Brachionus bakeri O.F. Muller, 1786 + + +
Brachionus rubens Ehrenberg, 1838 +

Brachionus plicatilis Miiller, 1786 + +
Brachionus calyciflorus Pallas, 1766 + +
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http://www.marinespecies.org/aphia.php?p=taxdetails&id=134969
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134970
http://www.marinespecies.org/aphia.php?p=taxdetails&id=135062
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134958
http://www.marinespecies.org/aphia.php?p=taxdetails&id=159729
http://www.marinespecies.org/aphia.php?p=taxdetails&id=135069
http://www.marinespecies.org/aphia.php?p=taxdetails&id=135069
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134952
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134988
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1301192
http://www.marinespecies.org/aphia.php?p=taxdetails&id=886596
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134979
http://www.marinespecies.org/aphia.php?p=taxdetails&id=955742

Platyias militaris (Ehrenberg) Carlin, 1944

Platyias quadricornis (Ehrenberg, 1832)

Keratella quadrata (Miiller, 1786)

Keratella cochlearis (Gosse, 1851)

Notholca acuminata (Ehrenberg, 1832)

Notholca striata (Miiller, 1786)

Gastropus sp.

Hexarthra mira (Hudson, 1871)

Hexarthra oxyure Sernov, 1903

Brachionus patina Hermann, 1783

Hexarthra fennica (Levander, 1892)

Synchaeta monopus Plate, 1889

Bdelloidea sp.

Mesocyclops leuckarti leuckarti (Claus, 1857)

Calanipeda aquaedulcis Krichagin, 1873

Cyclops vicinus Uljanin, 1875

Centropages kroyeri Giesbrecht, 1893

Centropages ponticus Karavaev, 1895

Oithona nana Giesbrecht, 1893

Oithona similis Claus, 1866

Qithona minuta Scott T., 1894

Halicyclops neglectus neglectus Kiefer, 1935

Halectinosoma abrau (Krichagin, 1877)

Nitokra lacustris lacustris (Schmankevitsch, 1875)

Acartia (Acartiura) clausi Giesbrecht, 1889

Eurytemora velox (Lilljeborg, 1853)

Canuella perplexa Scott T. & A., 1893

Harpacticus flexus Brady & Robertson, 1873

Schizopera jugurtha (Blanchard & Richard, 1891)

Schizopera neglecta Akatova, 1935
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http://www.marinespecies.org/aphia.php?p=taxdetails&id=148358
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134992
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134990
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134996
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134999
http://www.marinespecies.org/aphia.php?p=taxdetails&id=148309
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134972
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134972
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1301192
http://www.marinespecies.org/aphia.php?p=taxdetails&id=134971
http://www.marinespecies.org/aphia.php?p=taxdetails&id=135059
http://www.marinespecies.org/aphia.php?p=taxdetails&id=17968
http://www.marinespecies.org/aphia.php?p=taxdetails&id=730086
http://www.marinespecies.org/aphia.php?p=taxdetails&id=349522
http://www.marinespecies.org/copepoda/aphia.php?p=taxdetails&id=149791
http://www.marinespecies.org/aphia.php?p=taxdetails&id=104497
http://www.marinespecies.org/aphia.php?p=taxdetails&id=104498
http://www.marinespecies.org/aphia.php?p=taxdetails&id=106656
http://www.marinespecies.org/aphia.php?p=taxdetails&id=106650
http://www.marinespecies.org/aphia.php?p=taxdetails&id=730017
http://www.marinespecies.org/aphia.php?p=taxdetails&id=116052
http://www.marinespecies.org/aphia.php?p=taxdetails&id=116830
http://www.marinespecies.org/aphia.php?p=taxdetails&id=149755
http://www.marinespecies.org/aphia.php?p=taxdetails&id=104877
http://www.marinespecies.org/aphia.php?p=taxdetails&id=115723
http://www.marinespecies.org/aphia.php?p=taxdetails&id=116168
http://www.marinespecies.org/aphia.php?p=taxdetails&id=360518
http://www.marinespecies.org/aphia.php?p=taxdetails&id=355466

Mesochra aestuarii aestuarii Gurney, 1921

Onychocamptus mohammed (Blanchard & Richard,
1891)

Limnocletodes behningi Borutsky, 1926

Megacyclops viridis viridis (Jurine, 1820)

Diacyclops bicuspidatus bicuspidatus (Claus, 1857)

Mesocyclops leuckarti leuckarti (Claus, 1857)

Acanthocyclops americanus americanus (Marsh, 1893)

Eucyclops serrulatus serrulatus (Fischer, 1851)

Thermocyclops crassus crassus (Fischer, 1853)

Tropocyclops prasinus prasinus (Fischer, 1860)

Ergasilus sp.

Diaphanosoma brachyurum (Liévin, 1848)

Lathonura rectirostris (O.F. Miiller, 1785)

Bosmina (Bosmina) longirostris (O.F. Miiller, 1785)

Alona costata G.O. Sars, 1862

Chydorus sphaericus (O.F. Miiller, 1776)

Ceriodaphnia setosa Matile, 1890

Ceriodaphnia pulchella G.O. Sars, 1862

Ceriodaphnia quadrangula (O.F. Miiller, 1785)

Simocephalus vetulus (O.F. Miiller, 1776)

Coronatella rectangula (G.O. Sars, 1862)

Scapholeberis mucronata (O.F. Miiller, 1776)

Pleopis polyphemoides (Leuckart, 1859)

Podon intermedius Lilljeborg, 1853

Penilia avirostris Dana, 1849

Daphnia (Daphnia) longispina (O.F. Miiller, 1776)

Daphnia cucullata G.O. Sars, 1862

Hydrachnidia sp.

Pleurobrachia pileus (O. F. Miiller, 1776)

Mnemiopsis leidyi A. Agassiz, 1865

25



http://www.marinespecies.org/aphia.php?p=taxdetails&id=116846
http://www.marinespecies.org/aphia.php?p=taxdetails&id=116288
http://www.marinespecies.org/aphia.php?p=taxdetails&id=116288
http://www.marinespecies.org/aphia.php?p=taxdetails&id=115793
http://www.marinespecies.org/aphia.php?p=taxdetails&id=729868
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1458803
http://www.marinespecies.org/aphia.php?p=taxdetails&id=730086
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1462629
http://www.marinespecies.org/aphia.php?p=taxdetails&id=729754
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1363400
http://www.marinespecies.org/aphia.php?p=taxdetails&id=730000
http://www.marinespecies.org/aphia.php?p=taxdetails&id=128641
http://www.marinespecies.org/aphia.php?p=taxdetails&id=234063
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1303056
http://www.marinespecies.org/aphia.php?p=taxdetails&id=148379
http://www.marinespecies.org/aphia.php?p=taxdetails&id=412808
http://www.marinespecies.org/aphia.php?p=taxdetails&id=148406
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1302390
http://www.marinespecies.org/aphia.php?p=taxdetails&id=148395
http://www.marinespecies.org/aphia.php?p=taxdetails&id=148408
http://www.marinespecies.org/aphia.php?p=taxdetails&id=148404
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1303005
http://www.marinespecies.org/aphia.php?p=taxdetails&id=148398
http://www.marinespecies.org/aphia.php?p=taxdetails&id=247981
http://www.marinespecies.org/aphia.php?p=taxdetails&id=106276
http://www.marinespecies.org/aphia.php?p=taxdetails&id=106272
http://www.marinespecies.org/aphia.php?p=taxdetails&id=1303019
http://www.marinespecies.org/aphia.php?p=taxdetails&id=148371
http://www.marinespecies.org/aphia.php?p=taxdetails&id=738272
http://www.marinespecies.org/aphia.php?p=taxdetails&id=106386
http://www.marinespecies.org/aphia.php?p=taxdetails&id=106401

Beroe ovata Bruguiére, 1789 +
Rhizostoma pulmo (Macri, 1778) +
Aurelia aurita (Linnaeus, 1758) +
Parasagitta setosa (J. Miiller, 1847) +

Total 49 43 35

1940* - 39009wobsls dobggzom (Kyzenuna, 1940).
1974-81* - Burchuladze et all. 1974; Mikashavidze, 1981.
2015-21*** - Bggbo 8mbsgqdgdo.

35¢r0slBHMaol GOl Bmm3wsbd@mbo wo@ghs@mwo ©s
056509000m39  LobgmdM®Ogz0  FMe35wBgMHM3bgdoL  SBogroBol

15399939 Bg dgodwgds 0mg3sL, HMT bobgbg a30d3L 9B 3bsMO Fywrols
Lobgmdgdol 8sdy o F9Mm00sbo fymwoom Rsbsgzargdol Lyydsmo
(L. 5.).

35¢003LGHMIoL Gdol ds3zBrmbmmdgbormlo.

0960mlvMo 3brmggEgdol domdMsgswagmmgbgds.

35¢r0oslbBmdol  Gool  dgbomgsmbs dgygds 3 JoMOMSEO
303306963 0Ls6,  3mbEM—-3530MM0 Ogwoddgdo (Pontogammarus
robustoides, Chaetogammarus ischnus), 8530 b©30L gm®dgoo (Nereis
succinia, Merciella enigmatica, Balanus improvisus, Mesopodopsis
slabberi, Hedrobia sp., Cardium sp.) ©@s 936560 {gwol xgm®dgdo,
HMIgdLsE BLOBWSAoL 5B obs 89de0s0.

A0 BBl 3ooslBmdol  GHdsdo  ©sxgoduloGmgdMEwo
Dmm3@obd@Bmbol dmosbo  gdsygbwmds (b 54 bobgmds)
3996000569005 7 ¢Ho3ddo, 12 3eslido, 28 M0gdo, 36 mysbls s 49
339080,  g439wsby oo 350N MOM3bgd0m  godmo®mBg3s
139bLEbLM0sBYdOL 3030, HMIGEFoE Jog9M0sbgdMWos 4 3sbo s 7
600, L 25 Lobgmds, Mog dowosbo d9bmmRsmbols bobgmdmogo
99050096mdob  49% Fgopqbl. mogol dbGmog BgbLLbLMOLBIdOL
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http://www.marinespecies.org/aphia.php?p=taxdetails&id=106362
http://www.marinespecies.org/aphia.php?p=taxdetails&id=135299
http://www.marinespecies.org/aphia.php?p=taxdetails&id=135306
http://www.marinespecies.org/aphia.php?p=taxdetails&id=105443

30380 ©mIoboMgdl  MBowwglo  30dmlbsoMgdol  (Malacostraca)
350, ®MIGdois PogMm06gdos 13 Lobgmds. IgmMg sPowbHgs
d0gMgdol  (Insecta) 3eslo, GMIgwoE 99agds 10 bobgmdOLoysb.
096MmBsmboll  LobgmdMmogo  IMo35¢i39MmMm3zbgdol dobgzom
13gbLoblM0sbYdOL 9909y, TgmMg 5©Y0WDIs Fmarmbzgdol GHodo
(bme 15 Lobgmds), MmIgedog  3og0005698mmos  mOLoyE-
03569000 6 Lobgmds s 39939039b05BIdOL 9 Lobgmds. (FbOHowo 3.4.)

350sLGHMIol  Bdsdo B39bL BogH 3oMzgws 0gdbs oxgod-
LoMOMWO  BMEOSTOboBIMHGOOL gMmo Lobgmds Ammonia beccarii
(Linnaeus, 1758). m®Logweosbo dmermlizgdol 3 Lobgmds Mytilus
galloprovincialis Lamarck, 1819; Mytilaster lineatus (Gmelin, 1791);
Mactra stultorum (Linnaeus, 1758); osoggbs 30dmgdo©sb Mmoo
Lobgmds - Xantho poressa (Olivi, 1792). 9f969d0©sb 1 9a%9d3wos@o
Trichoptera sp.. Bryozoa -@s6 g®oo Membranipora sp. Bsdmmgo-
@6 Ibmerme Trichoptera 90930036905 333BsM0 yerob gm®as
(0go 653m3b60 065 90bstry MbMOOBLID sHeML), sbs@RIBadO
(B30L) 39600560 Fywol memys60BIgdos.

29Bogbmmby ©MIoboMgdgb mwoymdy@gdo, bmwm bogb-
merdo o 999mEymdsby 3¢meodgdgoo. dgbommlido s0obodbgds d9b-
0M=39Wog0MHo J0H0Id03E. d96mmlme Lobxgddo Mg o3Mws©
o6 23bgds IFgHgdol W30 LESOGOo, M) o6 RO3MZEOm
JoHmbmBogdl. Mol ©o39380Mgdmwos  figwol  9i3gbsdgmeEmdol
Ogoambgs ©s  Hyoewdo  BsdoGmo)  LodzoMglosh,  fywol
LOIEIGLMB s TOL (335 GBS MBLMSD.
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3b®0ogo 3. 35¢00sLEMdol FHdsdo sBoJboMGYPRMEO
3536H0bmdIbNMLOL Fogumbmdorn®o 3g0scanbanmds

PHYLUM Foraminifera

CLASS Globothalamea

ORDER FAMILY GENUS SPECIES
Ammonia
Rotaliida Ammoniidae Ammonia beccarii (Linnaeus, 1758)
PHYLUM Cnidaria
CLASS Hydrozoa
Cordylophora
Anthoathecata Cordylophoridae Cordylophora caspia (Pallas, 1771)
PHYLUM Nematoda
CLASS Chromadorea
Prochromadora
Chromadorida Chromadoridae Prochromadora megadonta Filipjev, 1922

Araeolaimida

Axonolaimidae

Axonolaimus

Axonolaimus typicus de
Man, 1922

PHYLUM Annelida
CLASS Clitellata
Piscicola
geometra (Linnaeus,
Rhynchobdellida Piscicolidae Piscicola 1761)
Paranais litoralis (Miller,
Paranais 1784)
Potamothrix
hammoniensis (Michaelse
Potamothrix n, 1901)

Haplotaxida Naididae Nais Nais pardalis Piguet, 1906
Limnodrilus
claparedianus Ratzel,

Limnodrilus 1869
Tubifex tubifex (Muller,
Tubifex 1774)
CLASS Polychaeta
Ficopomatus
enigmaticus (Fauvel,
Sabellida Serpulidae Ficopomatus 1923)
Alitta succinea (Leuckart,
Phyllodocida Nereididae Alitta 1847)

PHYLUM Mollusca

CLASS Bivalvia
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Cerastoderma
glaucum (Bruguiére,
Cardiida Cardiidae Cerastoderma 1789)
Mytilus
galloprovincialis Lamarck,
Mytilida Mytilidae Mytilus 1819
Mytilaster
Mpytilaster lineatus (Gmelin, 1791)
Mactra
stultorum (Linnaeus,
Venerida Mactridae Mactra 1758)
Cardium
Cardiida Cardiidae Cerastoderma glaucum Bruguiere, 1789
Mytilopsis
leucophaeata (Conrad,
Myida Dreissenidae Mytilopsis 1831)
CLASS Gastropoda
Cardiida Tellinidae Tellina Tellina sp.
Hydrobia
Littorinimorpha Hydrobiidae Hydrobia acuta (Draparnaud, 1805)
Physella
Hygrophila Physidae Physella acuta (Draparnaud, 1805)
Caenogastropoda Melanopsidae Melanopsis Melanopsis sp
Clithon
oualaniense (Lesson,
Cycloneritida Neritidae Clithon 1831)
Planorbis
Hygrophila Planorbidae Planorbis planorbis (Linnaeus, 1758)
Stagnicola palustris (O. F.
Lymnaeidae Stagnicola Miiller, 1774)
Viviparus
Architaenioglossa Viviparidae Viviparus C(-)thectus (Millet, 1813)
Viviparus
viviparus (Linnaeus, 1758)
PHYLUM Arthropoda
CLASS Ostracoda
Ostracoda sp.
CLASS Hexanauplia
Amphibalanus
Sessilia Balanidae Amphibalanus improvisus (Darwin, 1854)
CLASS Malacostraca
Mesopodopsis
Mesopodopsis slabberi (Van Beneden,
. . 1861)
Mysida Mysidae limnomysis
benedeni Czerniavsky,
Limnomysis 1882
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Amphipoda

Corophiidae

Chelicorophium

Chelicorophium
curvispinum (G.0O. Sars,
1895)

Gammaridae

Echinogammarus

Echinogammarus
ischnus (Stebbing, 1899)

Pontogammarus

Pontogammarus
robustoides (Sars, 1894)

Gammarus

Gammarus
locusta (Linnaeus, 1758)

Gammarus
crinicornis Stock, 1966

Talitridae

Cryptorchestia

Cryptorchestia
garbinii Ruffo, Tarocco &
Latella, 2014

Melitidae

Melita

Melita nitida S.I. Smith in
Verrill, 1873

Decapoda

Palaemonidae

Palaemon

Palaemon elegans Rathke,
1837

Xanthoidea

Xantho

Xantho poressa (Olivi,
1792)

Panopeidae

Rhithropanopeus

Rhithropanopeus
harrisii (Gould, 1841)

Astacidae

Astacus

Astacus colchicus Kessler,
1876

CLASS Insecta

Diptera

Chironomidae

Limnochironomus

Dicrotendipes
nervosus (Staeger, 1839)

Cryptochironomus

Cryptochironomus
burganadzeae Tshernovskij

Cryptochironomus defectus
(Kieffer, 1921)

Cryptochironomus conjugens
(Kieffer,1921)

Procladius

Procladius sp.

Chironomus

Chironomus
plumosus (Linnaeus, 1758)

Chironomus sp.

protentes

protentes sp.

Tanypus

Tanypus sp.

Trichoptera

Trichoptera sp.

PHYLUM Bryozoa

CLASS Gymnolaemata

Ctenostomatida

Victorellidae

Victorella

Victorella sp.

Membraniporidae

Membranipora

Membranipora de Blainville,
1830
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Boombdo  96936gmgsbo  Gomabmdomss  HoMmImpagbowo

dm39ggbosbo (Hydrobia acuta) o m®bogmeosbo dmemlizgdo,
H0IgdLsE G590 BodBH0MO© 56 39sgm ImdbTsMmgdgero. dbmermo
©OOXMLIdOMS  mxsbol  mgz3bgdol dogh bgds dgomg bmdol
9390l 339000 xsF3d0 BoGgs.
Lobs30MmMl  Bmbs BBl PMOEIM, s0Bmbsgmgo s LadbGmgm—
50dmboggm  boffoerdo  @ogsBIwos  GmORoL  J9d3E3wgeo
309bGom, Mmdgwoi bsdoMosb 100-150 dg@EH®ol  FmIm®mgdom
303ILEJBS, ®ob 8983 11330 w0360 @sbswgdgdo  ofjggds.
LodbMgomo s  LsdbMmgm—sbogmgm  Boffoero 0. obmOobsl
F9Bo005306 - T,  3939OF0L  Lomoz9dEg IGO0
P30owdzodosbo  aMmbBom,  Gmdgwog  LodbMHgo—obsgwg,
Bofoawdo  3ME3gmgds  65306MH0@sL  @ssbermgdoom 100  dgGHEob
ddmemgd0m, bmwm slegewgo bsfjocrdo Ma®dm gesdmmo 400-500
dgBH®ob  IMmImOPom. Iodosh  oboegdls s  zMod3z0dosh
3O®MBAL Mol © 3L IgMgro Jg0s80sbo—wsdol am+wbEoL gofmm
Dm0, H™IJWoE BIOMNM3IdS d. POBMOObIL Fgbom0sgmob ©s
900. 35356 3F5L LoMOggLE6.

50600  3ooslBHmdol  Gdob  aMbBHIdol s  Bobmsb
53530060900 25Mgdmlb  dobgz00  dgagodwos  2035MBom©
99000930 d0mGH™M3900:  GHMOB6sOOL  dom@m3o, {3Mowo Jz0dol
00m@™M30, sdol  domBHM30, dg3g Bgboadrgdgwos  godmoyml
9509 MM0 Bo30s — J30d0560 ol 2oMs3535¢00  dBOMEGH™30
Lwd.  6). oMo  BdomFGM30  bobosmEgds  dgbmmbGo
Q3LobEgdol MoRo 5309dYMHJdJdOM, MMIYGdOE TgusdergdgE0s
39630bowmm, HmameE BLIGOWWo domEgbmbgdo. ol domEHm3o
9439woHBY ©0O0s s IM0353L BHBOL BoMmo™mdob 70%—by g L.
35¢05LGHMIoL dgbNMLOL Foboliosmgdger MM FoMmBmoygbl N.
succinea, ©MIJWoE  3MIJOMIPL  Yzgws  domGHMIBY,  A9Ms
AORBsOOLS.  JgLodsdobo N. succinea 35¢r0sLE™Ido Hodmoygbl
93003M3MEG BME@L ©s 390 096905 @sdmygbgdmwo domEHm3ol
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Q5LObOLOSMYIWS. AMORBsOOL 00mFM30b 00m39bmbo
§o8moygbl  Corophium + Chironomidae, §3®ogol 3080l
00m@™30L  dom3gbmBo Gammarus + Corophium, bmEm @osdol
00m@™30L  dom3gbmBo Oligohaeta + Ostracoda, 3080560 odol
39050535000 d0MGHM30L doMmEgbnbo BMEOIoMEIds N. succinea +
Corophium + Chironomidae.

3OO 4. 35¢osLEBMIoL BHBTo ©s530JLOMYINEO
0536:0mBmmdgbmmbol
Lsbgmd®0g0 890500396 mds bbgoslibgs fangddo.

2015-
# SPECIES 1940* 1979** | 21***
1 Ammonia beccarii (Linnaeus, 1758) +
2 Cordylophora caspia (Pallas, 1771) +
3 Prochromadora megadonta Filipjev, 1922 +
4 Axonolaimus typicus de Man, 1922 +
5 Piscicola geometra (Linnaeus, 1761) + +
6 Paranais litoralis (Muller, 1784) + + +

Potamothrix hammoniensis (Michaelsen,

7 1901) + +
8 Nais pardalis Piguet, 1906 + + +
9 Limnodrilus claparedianus Ratzel, 1869 + + +
10 | Tubifex tubifex (Mdller, 1774) + + +
11 | Ficopomatus enigmaticus (Fauvel, 1923) + + +
12 | Alitta succinea (Leuckart, 1847) + + +
13 | Cerastoderma glaucum (Bruguiére, 1789) + + +
14 | Mytilus galloprovincialis Lamarck, 1819 +
15 | Mytilaster lineatus (Gmelin, 1791) +
16 | Mactra stultorum (Linnaeus, 1758) +
17 | Cardium glaucum Bruguiére, 1789 + +
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18 | Mytilopsis leucophaeata (Conrad, 1831)

19 | Tellina sp.

20 | Hydrobia acuta (Draparnaud, 1805)

21 | Physella acuta (Draparnaud, 1805)

22 | Melanopsis sp

23 | Clithon oualaniense (Lesson, 1831)

24 | Planorbis planorbis (Linnaeus, 1758)

25 | Stagnicola palustris (O. F. Muiller, 1774)

26 | Viviparus contectus (Millet, 1813)

27 | Viviparus viviparus (Linnaeus, 1758)

28 | Ostracoda sp.

29 | Amphibalanus improvisus (Darwin, 1854)
Mesopodopsis slabberi (Van Beneden,

30 | 1861)

31 | Limnomysis benedeni Czerniavsky, 1882
Chelicorophium curvispinum (G.O. Sars,

32 | 1895)

33 | Echinogammarus ischnus (Stebbing, 1899)

34 | Pontogammarus robustoides (Sars, 1894)

35 | Gammarus locusta (Linnaeus, 1758)

36 Gammarus crinicornis Stock, 1966
Cryptorchestia garbinii Ruffo, Tarocco &

37 Latella, 2014

38 Melita nitida S.I. Smith in Verrill, 1873

39 Palaemon elegans Rathke, 1837

40 | Xantho poressa (Olivi, 1792)

41 | Rhithropanopeus harrisii (Gould, 1841)

42 | Astacus colchicus Kessler, 1876

43 | Dicrotendipes nervosus (Staeger, 1839)
Cryptochironomus burganadzeae

44 | Tshernovskij

45 | Cryptochironomus defectus (Kieffer, 1921)
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46 | Cryptochironomus conjugens (Kieffer,1921) +

47 | Procladius sp. +

48 | Chironomus plumosus (Linnaeus, 1758) + + +

49 | Chironomus sp. + +

50 | protentes sp. +

51 Tanypus sp. + +

52 | Trichoptera sp. +

53 | Victorella sp. +

54 Membranipora de Blainville, 1830 +
54 29 21 40

1940 - 3mgeobsl dobggoom (Kymemuna, 1940). 1979*-
LyMg9g3sL dobgzoom (Cepreesa, 1979). 2015-21"*- Bgqbo o ULbgs
03¢™mOM9d0oL (Mumladze et al. 2019; Copilas-Ciocianu et al. 2020;
Japoshvili et al. 2020 )dobggz0m

AMORBsOHOL dom3gbmbdo Corophium curvispinum dgoqbL
0960mbol  LogMHomnm  MHoEbmgbmdol Losdwswmeo 80-85%-U, bmerm
0960mbol  Loghomm  domdsbol  Lbsdwowme  50-55%-b. ey
5Q30bY Mogbmgbmdoms (Lsdmswme 8-8.5%) s domdsbom sGob
Chironomidae, do®omss Tanupus 33560b Fomdmoygbengdo. o0
00m3gbmbHoL Igmegbs@obbmgzsbo 30m33mbybEgdos: G. robustoides, N.
succinea, Ostracoda s Oligohaeta (Limnodrilus claparedianus), gb
000m396MbBo  3o0slEMIIM  Y39wsHy 8E0EIM0s, Tolo  domdsbs
096ygemdl 0.8 sb 31.06 30/ 9y, Lsdmswme dgoaqbl 8.5 a®/d2—
9. §300wol g30d0b dom@m3ol domgbmbdo yzgwsby oo
6omgbmdom (70-77%) 93bgds N. succinea, Gogbmzbmdoom dgmeyg
5Q30wbgs  G. robustoides, 53 BdomEgbmbol  dgmEgbs®olbmgsbo
3033mb96&os C. curvispinum. domdslom ©s Mogbmzbmdom gl
000m396mbB0o gsMGd0m VoMdOs, JoLo doMIsLs dgMygmdl 0.47 sb
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-1.190 26/3? 3y, LodmowmE go0ag6L  1.06 /3%  Gogbmgbmds
Lsdrgoem@ 8950390 263 93%/d2.

LM®. 6. 35¢005LEMIOL BLIIHMEO doMFBHM3JO0

@53l BomBH™M30L  dom3gbmbo  y3zgwsby Jobowmo  BmMIss
Nereis succinea, ®Hm39wbHg3 dmEolL 396m@bol Loghomm domdsliol
Lodmom@ 68%, bomm boghmm Gogbmgbmdol Lsdmsemeo 50%.
dgmeg  0yowbgs Oligohaeta {oMmdMToygbengdo: Hyodrilus
hammoniensis s Limnodrilus claparedianus, ®md¢gdbgg dmol 53
00m396mbBol d9bcMLOL LogHmm GoEbmgbmdol Ladwmsermeo 35%,
bowm boghomem domdslol bodwgowme 26%. Ostracoda dgo9bL
LogOM OHoEbmgbmdol Lodmowrmeo 12%-b. domgbmBdo dgbommliols
LogMomm domdslbs dgoagbl 2.218-10.210 9@/3% Lsdwswmo 4.690
3®/8% Lsdgseom HoEbmgbmds 99500996L 573 g%b/d2.

93080560 @sdol domEHM30L domEgbmBTo sbigzy 30M935¢0MmIOL
Nereis succinea, 9608369cm3s60 ®om©gbmdomss HoMmBmoyqbowo
Corophium curvispinum s Chironomidae, 53 d0m3gbm®ol LogMHomnm
00m3dsLd 895090l 3,733 a@/3%, bergwm MHogbmabmds 1053 gyb/d2.
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bgdmom  50bodbmwo  dom@GHMm3gdo, goMs  J3odosbo  @sdol
00mG™M30L 9gMTsbgmoligeb 36033690 m3s650 29bLb3930Id0E dom—
93 M0NOH0  300MOJO0M,  GHM3MYMOIBGOIWOE 03539090 ©OMI0
99000090000 91303 FoOHOMIL ©s BMbI30mboMmgdI6, Hmame3
960560 93mbobEHIdoL brdlolEgdgdo. s3sBg bsowsw dg@Y39wgdL
oL g399&Ho, ®™A {i3H0o J30dol dom@GHM3do o6 a3bgds Chironomidae
s Oligohaeta, bongrm @sdol dom@GHm3do o6 agbgds Corophium s
Gammarus. 093> Ub3omdoms  goMs  35¢r0sLEGHMIol  domEGHM3qdL
09360 Loghmm gosbboom, oqoeomo Y439es domGHM3do, QoM
AORBIOOLS, MMAMEOE d0MTsbom, 0bg HoEbM3bMmdom 369350 IdL

N. Succinea.

L@, 7. 35¢00sLG™dolb Gdob beremdgbormlbols 836500, dewsdg s
9500¢03560 Fgeol measboBbIgdol 30m3gb@Evyeo 99850996qmds

faogdols dobgwgoom.

n l'l‘l},]

B uiaeantio (begol) fumebmrgsbetbdta B ey Fymob megsbatbide B B0 ol mBabiga
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LsbgmdgdoLs S 3580ESEHJBOL 3MBLYMZ530EOo BEBIEGHMBO, 330V,
503960L ©s 3MmbogHvEo JsMmzol MHg3mIgbws30gd0 s
36MaM59900.

35¢0slBHMAoL  BHOLMIB ©39380Mgdom MsdEgbody 3Mmgddo
239b0bogdms, MHMIgEms Tglobgdsi 330bs godmgbsdmom hggbo
ImbsHEYdo.

A00L bgesbso §s9330s@Mgds.  obyero Lowyzmbol 30-056
Pangd8o LobgBgs doeoslBmdol 93mLobGIdol doMgMwo JoMsgdbs
doOOoMoEs© 83300 s bofformdmog  Fmsdm  $Ho30asb,
J0MH0MOEOE  2odsdgdMe  GBodbgy,  msbdlboggo Bagodonmo
dmggbgdom, MHImgdog Gdob B0MEMAO0L 439@o
0005009 gdsdo  s0Lobs.  3oBLO3WPMIBO TGO ogm gb
(33W0gdgd0  0dmomEgbmbol  bo®olbmdMmog s Momogbmdmog
LEHOWJGHWOSTo.

G080 ©EgoLsm3zol 339  BMOIoMYOME0s  Fgbsdsdobo
09bonmlyMo,  3wodbBmbmmo s BydBHmbmEo  LobEgdgdo.
©OgoLsmM30L 3o0sbBMmdo BMbIE0MboMmIIL, MMYMOE 35TsOHMWEOo
@003569OH-wogmb®mo GHodol 93mbolGgds, dbgogbo Tszo Bmzol
bbgs 999369000 sOLYOME0  bsErMmA0MMo  LobEHdgdols. doagzs6b00,
63 53 LobGgdob 3G dMEIMAEY 5655 Jodm3zErgbowro.

M585MmMgdMo© doagzsBbos dobo 33wog godBH3batgds s
0obsb 5353000900 Fob03MEsE0gdol  FoMdmgds. ol
bom3mbgdo  IMezscmoEbmgsbo  ,,9Ju3gM0dgbEgdoL* Bmbby GHdOL
93m@maon®o  0dmbodg@o  960d3zbgurmgboss  dglybiGgdmero,
F9LodEMms  TFJIOMTs  SBNOM3MYGDMTs BoMg3zod0 BHOOL dom—
390LoLEGJIOL LEWWo A9BsEYMGGDs TMOfZ0Mb. SBg ToRdWOMO©
3505LGHMIol T3 B3obmb 353538009090 ToEmayzol sGbIo
095a593oM0  JemBol  ©oygbgds, b o6Mbol LBmeo gowddgds —
5QM0bymo 30MHMmEobsdogmmo, 30MHMEWMY0MOHO Qo
30QOMBOMEWMY0IHO  30MHMIJOOL S0EYIBol JoBbom — TMLSMBL
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35¢05LGH™MIdo  BMMOHIoMYOMWO  39B5oLIdM0  g3HIdIOL  FodMo3-
090, 53 GHds80 990g3HgMdoL FML3MIOL GHMEBsLo 0gbgds. GHdOL
3353 35933656905 250m0f393L Mo 69a0GH0MM (3300gd9dL BHOOL
3odbBHMbME s 6O 0obslsbMYsMIdYdTO.
Bo0L sMMT5390s s LadMHM3gErol s9MMYBs. 35¢oslEBHMIol Low™dg
50 MMOLM30L 6 9-sb 2,6 3-0egs 999306M9do. BLIYH0ELE Bobol
00mEgds  9M3Ysmo b BHoLb  30MMmdgddo BHIMOGHMOO0L
QIBOHOWMOOL 3MNbOL goBMEIL Jodmof3g3l. *oEmMmgdol gsdm 30
9MLYdMAL Logg®mbyg, ™I dobo bs3390s @S GIOOGHMOOOL 5dmgLgds
9mbgl s OMT539d0L Bo33es© FmE05b FodMgl Gds.
bgrmzbm@mo  aomMm3sggdom  dmoldmds  GHdol  gLlgmbg
9md0bsMy 939bsMgmwo s 3bM3gwMo FoMImdmdol ©yBHMOGHO
(03350060 MYxMJd0), M3 093HgdoLIM30L  doMoms©  Lo33gdL
§o68moagbl s dobo bgwobswo Fomdmgdbobmgol ©sdgbody
abgeo Hawos Logomm. 04 HdOL MMT3900L 3OM3gudo dbmem
Ls3OM3Gol Bgs 3MMHOB™bEHO 0d46gds IMbLboo, 35dob As0blbgds
AMORoL  3060DMbEHL  HBgsdo®o, HMIgMoE OO MmEIbmdom
LOLBH©  QbOYOO  MEYBM  Tologwsls FgoEsgl. 93 Boboerols
0950d398  ob®fbs 3o sogmEmdom  fergdol  gobdogermdsdo
2393M39gds s, FGLadsdoLO, Fo3d0gMIdL EGHDOL dOMEMYOIMO
©5d0b6dMMmgdOL 3OrM(39ULL.
Aol BOMEMROWOO FYPOMMIEGos S LOMMIgIdOL dOMEMYOMBHO
89650BmMbBgds/BMmES. FobgHogdols s domygbMo bogmogmgdgdol
39000690001 Booeo 89933009 MdOL, MYMHIMo Mgg0dobs s Moo
Lbgs 0030L90MmGdGOOL 250M 5RO 593 («)dgEHYLOE PoBIGRbHE—
Doggbmewdo) 3esbd@Hmbamo mGmHYB0BIGdOL Fobome 945630056M9dL,
Moz b Lzl  Fywol  boGolbmdMogo  sbggbgdeadol o
3993306035MmB0L  goroMgbgds,  BIOOL  33Wowgds  (9mdfgzobm-
0myz0mom),  9MsbOLOsIMZbm  Lwmbo,  g9badool  wggBoEOGO,
06@9bLomO  MOHRBMwo Byodgb@ogool 3MMmEglgdo (MMABMwo
@sdol  gLZYODY  oRMM3ZdOL) 93300000  ASI0GMHJOS S
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3L39OOL30MS  FMgdo  SBsgHMdIMO s 303MHYOHMOMEO TGOl
gmOIoMgds. 4m39wo3g bgdmo s0bodbymwo  MeMymzom sbobgsl
33m390L {igoebogzol bobo@smvam—93mamMmyom® ©s GwIOOLE M-
69360953071 3mGHJbE0s D).

35¢0oslbBHmdol  GHds  d9bgdMogo 1533900 dsHOL, JOHMIODO
3603369 m3569Lb0 3m3Mbg6EHOL FYord39b569gdolL 4obgz0msMgdoL
dobggom 90939036905 o000 3OHMOMIEH0™mIOL Fyswbodgal,
093o §9508396509900L 1533905 5030905 s oLog bafowmdmog
bgds IbmwmE  ©IGHMOGHOLS ©s 390M080GHMboL Labom, BoE™M3-
@bJBHMbo 5655 LEWWOE BOMMEO BHOOL BHOHMBMW 6535009000, 56
bgds dobo MBmogrm@  Lo3zzgds©  3odmygbgds mg3bgdol dog.
R0GHM3WBIBHMbol  FmFsMBPMO  MomEgbmdol  30MH™dgdTo,
MOmdgeog bdoto  ywolb ,,9y3030emdol*  Lsboo  a393e0bgde,
0569930 6929300 3OMEILYO00 930X GdY0S 98 GHOMBYO
Bogool  smgzolgds,  Gd0L  93mmaon®mo  dymdsmgmdol
239996% mdgLgdoL Jobboom.

A0 g3y 9m3EdMEEos  ASIM3ZJNO  BMMIEsbdEHmbmes-
390L53. GHBOL Fo0oE0 B0MTsLom FodMMBIMEO  BMMIWsbdEHMbol
5030L935 oMM bgds 093HgdoL JogMH WMZMW S OGO~
LEHOL bBHoE0gdBY, MoE 396 BIBL 25316l BMMIEWsbJEHMbOL dom-
3oboby.

B0 Moy fomdmepqboro dbbgowo MmGmLodMEosbo s
9939 x3gbosbo  dmElizgdol dmdbdsmgdwgdos, MHmAgems Mogb-
03bmds o d0MAsLs L3TomE FosE0s. oLEGHMMOWWs© by33900L 53
3053008 Imobdotbab dubgowo dgbomgsygdo, Bmmboligd®mbo,
390MMH0 3060, 3535MF> 5 3P, OMIJWgdoiE GO0 LogdomE
5056 33598056 96 43bYB06 dogBg I306Mg Momgbmdoom.

3bd@HmbMMHo 53Mod30900L 5mM30L9d0m 8339NMO© 03Ol
Aol gL3YODBY 09330M0  3wodbBHMbyGmo ool Lyodgb@ozool,
©IGHMOG—sI0L BMOHT0MIOOL s TgLodsdobs© GO ,,35mbgargdol”
36mEgLo.
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dos §yobo®g3zgddo fyewol boMolbol gomdxmdgligdols o
39omG5300L IM535¢0 FgonMmEOs 93MHMB0MIB0, Foo FMEOLSS
JodomMo, 530Ho3MMo, 8949603900 ©s doMmEWMYoMGo FJNMEYO.
0mm 3gHomEdo 39b3005MmgdMw 939469080 BoMmm Qo3MEIXGdS
33035 d0mMmyoMo  Lsbsgools ©s Fgerom®msEgool dgommegdads,
9839dEHIOMBOL, 3OMOMIGHO®mdol ©s 9. §. ¢3mP396989d0L o6
3OLGdMBOL (93MEMA0)HO MBOGOHMLMIdOL) godm.

bmdogho  LoMGHYwob  IgBMGHOMBM ©d  93GHOHMME
0950b3H939080 (OHMAMME5s 350slE™MI0) 3mb3MM9bEool 4oMgdgs
00mbsbs3gos — BobmMo 3m33egdLom, GMIgELsg sBg3g Lobo@s®vye
303gdbsg MPmgdgb. Fobmmo 3md3ergdlo dmoEagl:

1. 36ge (Hypophthalmichthys nobilis (J. Richardson, 1845)—
bighead carp)) o omgo® (Hypophthalmichthys molitrix -
(Valenciennes, 1844) — silver carp)) Ldged«gdeol — 153390500
900bdoMl  3esbdBHmbm® gMogdzost (00gomMo  w3oMs@glow—
B0GM3WbJGHMBL, FOHIwo N30 BMMIWsb]EH™OL);

2. ogo® sd99OL (Ctenopharyngodon idella (Valenciennes in Cuvier
& Valenciennes, 1844) — grass carp) — 1533909500 0m0obdo®L
0536053039 s Fgwob MBoweqgl 939650 g2IEMmdsls;

3. 3md®L (Cyprinus carpio Linnaeus, 1758 — common carp) -
15339050 dMObISOL BgbMs s IGHOOGW Tewsdl;

4. Dogxg® bobn® 3mI3wgdudo 5139 TMmosBMYdYE Tog sIMOL
(Mylopharyngodon piceus (J. Richardson, 1846) — black carp) —
H™Igeos 1533909 3mobTo®l Imerml3gdl.

Wotge gb  3m33egdbo  s@dmBbEs  ygowsdy  98IGNOO
90bo393900L dombsbsozools IbGM03Z, Mosb sbIbL MmEYsbozol s
006965900l yzgms 653500L 29605gddbsls 0doromdsbisdo.

ab939  dobomzaoliffobgdgwos, ghm Ig@o 9603369 mgsbo
239093 gds Bobme 3M33egdL, 3MdMOL 2450m3@9d0m
23990530 qdoLsmzoL  gusFoMmMgds  49Mgdml  IgBo  L3YE30BOIMHO
306MHMd7900, MO AsdmE ob Jol IdMOdOME J. STIMOOL 5Bl Jotgm
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http://en.wikipedia.org/wiki/Hypophthalmichthys_nobilis
http://en.wikipedia.org/wiki/John_Richardson_(naturalist)
http://en.wikipedia.org/wiki/Hypophthalmichthys_molitrix
http://en.wikipedia.org/wiki/Achille_Valenciennes
http://en.wikipedia.org/wiki/Achille_Valenciennes
http://en.wikipedia.org/wiki/Carl_Linnaeus
http://en.wikipedia.org/wiki/10th_edition_of_Systema_Naturae
http://en.wikipedia.org/wiki/John_Richardson_(naturalist)

3odBHomes 3960 sbgmbgdl  ©sdMY30IBWO®  OTMIZ3egdSL,
dglododolo dobo doMgdmdo d0mobzsbBool MHOLZO SMMLYIMIL, M3
doenbg 3603369 mz5605 go0gdmbsgzol 3mbomag.

33M3bol  BgsGHommo  Bgysgegboll 8g030Mmgds. 3sc0slGH™Iol
0MBdo 5dMM0y b Lobgmdoms 3wgdol gMmghHom 860dgbgwmgsb
dobyBL 3oMLOL 0B35B0s FoMTmoaabl. 0go 0b35%BomGmO Lobgmdss
Q5 BIOMNOMP J93MEFIW S BodoMmNzgemdo. godmoMbgzs 4sd6eg3wgdols
05050 989JGHMOMBOm, TMOZ9RIMIPOO MEINBMOIGMOZ0 GHMBMOOL
botxbg, Ggmdos 399603l OmymOis  LdgbmdMogzs olg
Mbdgbm  35OHM9bMygbgHMMo 256Mgdm  306MMdgd0L  Fglsdsdoboc.
9399905 @5 80bs®mMBdL  bgdolbdogmo  domEGH™M3ol  30H™dJdTo.
96305000l J0domm Bogengds ImImbmgbos, 9gmdwros gormdwml
53562000MB5L s Yol sdHMdaL gMmo farol gobdogermdsdo.
09oebodgzdo  06FIbLowGmo  AsdMegagdols o  dmdbToMgderols
305MLYdMOOL  Igdmbggzsdo (30939600 Fgeo) sl 9gvydewos
90005650 50353 Fyowbo@gzol bogMEg s 0d9sb ds9m©gzbml
BgdobdogMo  9BHo3gdgo  m93Bo,  OHMI  sMHOBIOO 300350
005039390 gdBg. oL Mbo®o  od3Lb  Fergdol  asbdsgwrmdsdo
23996500 M®L 3mdGOLBs0MO s Lbgs mgzbgdo.

39600l Mogbmgbmdols  3wgdol  gemghmo  ©mbolidogds
096G Mo  339%0m0 Bodol IJmby GME®IOL, 3gHdmE  39WMO
3M0MoL  ymgzggwfironmo  MgbGmzobyos.  sbggg  860dg6gwmgsbos
0MBFo  EVOEIBLYdMEO  BBO3JOIWIdOL  HoEbmgbmdol bes. 93
dbGog  gggwsdy  9BIIONO0s  BGHEIOILO-HJOEIPO  BXOS,
G0Igog dmem 39600MmEdo  35¢0sbEMITdo s®s® a3bgds, dolo
0qbs 3600369 m3zs605 GHdOL 930mLOLEQIOL HMbBLHMOMOdOLMZOL.
396O5LoL HoEbmgbmdL  3ergdobomgzgol 8650d3bgarmgsbos dobo Lgwryg-
JAHMB0 FGOHOL MOR60DYds.

Byoboligdms  GgLEGHMMIE0s  3ogroslGmddo. bBmmbolgdmms
056530l 50960530l 350slGHMIoL GHdOL odmyqbgds dow By
989JGMO0  0g6905,  M5ybs3  3ooslBMAL  assBbos  dMmdozo
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3930060 BEZoLmb, M3 9O Bzl sboIMBIMHIMOL Mogz0L-
M35 3oL3WIL B35do. FYswbs@gzo bolosm@gds FoMowr0sbmdol
05050 3M5300m, 8330500 ©s Fmwsdm Mdbgdob - 16 %o
056H0@056mdoL dJmbg 0690597, o3 9930wl OoRLOGEHIJOOL
500533300l 0530 D30l BM00sBMdLMB.  dgb™lvmo s
09bM-3wsbg@Hmbmmo Mbadbgdwm BMMIGOOL FoEswwo  BoMmIsby,
300dgBgdol, dobogdol s 3Mowo  Inwlizgdol  bsboo,
05000 BOEOL GHgd30L 356y [HobodoMmmdol Fotdmoaqbl, asms
090bs  §goliodgzo  490moMmbg3s  9Bo3gdwgdol  89sMm9d0m0
LodgoMoom.

300MOHO0  3MOMOL @5 BoMasl  GUGHMMSE05  35¢oslBmddo.
35¢0slB™mddo, 390IMHo 3MOMO 9697 amFs O BoGgs Ymzgwm3zol
oBmoygbs gmgzbgmdol  ghm-9m  yzgaeby  RGdMm
3930EILIVONW ©> d30OBL MdOIIAL. 113965L369@ sofergregddo
360MHM3MAg6m0  Fob03Mws30gdol s 3osdgEH IO FgMob
990093500 0339006050  250Mm0boGS  390MMH0  3Mm0MOLS O BOMALL
35e0sLEMIOL  3m3s3ool MHobmgbgdols  F9doMmgdol, BaMogol
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General description of the work

Actuality of the Topic. Paliastomi Lake is located on the Black sea
coast, in the Kolkheti lowland, to south-east to the city of Poti. It is a
flowing lake connected to the Black Sea through Maltakva channel.
Three rivers flow into to the lake — Shavi-Ghele (Shavtskala) to the
north-west, Pichori — to the north-east and Tkhorina (its tributary at the
confluence — Gurinka) to the south. The river Kaparcha flows out of the
lake.

Paliastomi Lake is a unique relict basin, which had been connected
to the sea with the river Kaparcha until 1930s with a length of 9 km. In
the 1930s, Paliastomi Lake was directly connected to the sea to prevent
flooding of Poti with the lake waters during high water levels. This
caused flowing of sea waters into the lake and over-salinizing, which
resulted in transformation of fresh water basin to a salinized water basin
and disbalance and change of ecosystem.

Paliastomi Lake is characterized by expressed fluctuation of hydro
chemical condition, in particular, water salinity, caused by heavy rainfall
and high waters, late spring and autumn winds. Low water levels of
surrounding swamps causes water outflow from the lake for replenishing
groundwater, which increases seawater inflow through a strait and
consequently, salinizing of the lake. The most desalinated water is found
in the Pichori River confluence, usually, salinity level gradually rises
from the Pichori River confluence to the Maltakva channel, where it
reaches its highest level. Average salinity is detected in the central part of
the lake.

The lake water salinity, its vertical and horizontal distribution and
monthly fluctuations have a huge influence specifically on structure and
dynamics of the lake’s biological environment.

In terms of fishery, Paliastomi Lake is one of the most significant
internal basins. Traditionally, fishing is the most common and important

activity of the nearby population. Currently, about 250 fishermen united
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in the small groups mainly follow net fishing, but most fishermen are
using fishing rods, recreational fishing. This adds up to those coming
from distant settled locations for fishing with the nets and rods. Along
with a nutritional value, fish from Paliastomi Lake remains one of the
most important and in some cases, the main income generating source for
the locals. This explains increasing interest to the fish products in the
recent years. Inadequate use of anthropogenic manipulations in the basin
has led to the alarming condition of the lake ecosystem.

The Research Aim and Purpose. The research aim is to study
current condition, number, dynamics and ecology of the biomass of the
plankton and benthos taxonomic diversity, which are the important
components of the natural feed base for the invertebrate animals —
ichthyofauna; Also, revealing of new, dominant, predominant and rare
forms.

The Research Object. The research objects are invertebrate

hydrobionts free living in the pelagic and benthos in Paliastomi Lake.

Scientific Novelty. It is the first time in the latest years, when
significant complex hydro biological studies have been conducted in
terms of studying current condition of the Paliastomi Lake ecology,
invertebrate hydrobionts. Conducted scientific study allows for
assessment of the water ecosystem resistance towards fluctuating
environment and development of the activities for preventing negative
consequences (“blossoming” of blue-green algae, eutrophication followed
by asphyxia from deficient supply of oxygen, in other words “choking”).

Due to the topic actuality, conducted studies have an important
scientific and practical value. In particular, a completed annotated list of
zooplankton and benthos is of a high interest for using it in description of
background environment condition of the lake; assessment of ecological
monitoring and status; development of the basin ecological safety, system
improvements and practical recommendations. The lake trophic
classification was developed based on the materials revealed by the
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research on the number and habitat distribution of plankton and benthos
in the lake. The data received enriches knowledge in biological diversity
of the plankton and benthos main groups.

Additionally, the research results provide supporting knowledge for
the persons interested in aquaculture (invertebrate animals and fish
farming as well) in developing and proper planning of fish productivity

in Paliastomi Lake and surrounding reservoirs.

Approbation

The dissertation materials have been presented and discussed:
At the meeting of the Natural Sciences under the Department of Biology
of the Faculty of Natural Sciences and Health in the Batumi Shota
Rustaveli State University (Seminar I and Seminar II); in the Fisheries,
Aquaculture and Water Biodiversity Department of the National
Environment Agency under the Ministry of Environment Protection and
Agriculture of Georgia.

Paper Volume and Structure

The dissertation paper covers introduction, 7 chapters, 10 sub-
chapters, 6 tables, 66 original photos, conclusions, recommendations and
bibliography. The bibliography covers 147 national and foreign author
works, including, 12 Georgian and 135 foreign. The dissertation paper

covers 152 pages, annex — 12 papers.

Experimental Part
Research Materials and Methods.
The research has been carried in four phases from 2015 to 2021:
1. May — ecological spring, beginning of vegetation;
2. August — ecological summer, highest vegetation, the hottest month;
3. November — ecological autumns, end of vegetation;
4. February — ecological winter, species overwintering, the coldest

month.
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The Research Locations in Paliastomi Lake. Location distribution
shall consider: relief of the ecosystem, ground in the research location for
comprehensive study of the ecological conditions in shelf.

Considering different aspects (ecology, hydro morphology, and
hydrobiology) of Paliastomi Lake and its basin, five locations (spots) have
been identified. Locations were marked by “cross principle”: center (5),
north (4), east (3), south (2) and west (1). Additional three locations are
marked according to their specificity: Pichori (8), Maltakva (7) and
Kaparcha (6) — the most polluted locations.

The Methods and Tools Used during Research. Hydrobiological research
was carried through the commonly recognized and used methods and
guidelines. Also, through commonly established anamnesis (interview)
method. For definition of current species nomenclature, we used: World

Register of Marine Species (WoRMS): http://www.marinespecies.org;

Marine Species Identification Portal: http://species-identification.org.

FishBase: www.fishbase.org.

We were taking benthos samples with the Ponar or Ekman grabs
with 0.025 m? grabbing area. Zooplankton samples were taken with
Apstein net with filtering 100 L (5 buckets) water. The net canvas
diameter was 32 cm, cylinder eye size — 150 um, we did trailing with this
net while taking qualitative samples. The material collected was fixed

with 4% Formalin or 96% alcohol and labeled accordingly.
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Fig. 1. Research Stations of Lake Paliastomi.

Thermal Regime and Hydrochemistry of the Lake
Water Thermal Regime. Water temperature, it’s daily, monthly and
seasonal fluctuations, vertical and horizontal distribution are of a high
importance for any water basin, including Paliastomi Lake.

Temperature stratification in the lake is expressed weakly and found
rarely due to shallowness and high wind aeration. The average monthly
temperature of the lake water is shown in Figs. 2.

Salinity. Hydrochemical regime in Paliastomi Lake has been
significantly changed after its direct linkage with the sea. The photo (#4)
shows a salinity dynamics of Paliastomi water by years, detected by the
researchers. Currently, Paliastomi Lake is distinguished by high water

salinity fluctuation from 2,2%o to 16%o, and average amounts to 7.2-
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8.1%o. The water desalination happens in spring and early summer
through flooding and heavy rains. Later summer and autumn winds, low
water levels in the surrounding swamps cause water outflow from the
lake for filling the ground waters, which consequently increases flow of
the sea water through the strait leading to increasing levels of the lake
salinity.

Fig. 2. Average monthly temperature of the Paliastomi Lake waters
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Aeration and Dissolved Oxygen. Paliastomi Lake is under strong wind
aeration during the whole year, accordingly, storms are frequent at the
lake leading to high concentration of oxygen.

Water Transparency. Paliastomi Lake is characterized by low water
transparency, despite the shallowness, transparency does not reach the
lake bottom. Water transparency is 0.15-1.2 meter due to shallowness,
silty bottom, mixing of waters from winds and storms, and mass
development of phytoplankton.

Water Active Reaction (pH). pH of the Paliastomi Lake water is 7.0-8.9.
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Fig.3. An Average Annual Salinity (%o) of the Paliastomi Lake water
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Certain groups of hydrobionts of Paliastom Lake Modern ecological-

faunal analysis

Our research object, invertebrate hydrobionts in Paliastomi Lake,
are strongly linked to the other lake hydro cenosis, like: lake flora,
ichthyofauna and parasite fauna. As stated by Mollo (Moo u zp. 2019)
100 kg zooplankton are fed with one tonne of phytoplankton, which
generates 10 kg of larval fish and large crustaceans. Eating them increases
common mass of 1

kg “feeding fish”, which in turn ensures increase of predatory fish
by 100 g. Thus, one kilogram of predatory fish requires ten tonnes of
phytoplankton. They determine quantitative and qualitative data of one
another.

Phytoplankton is a feed for planktonic invertebrate animals. Its
excessive number leads to “blossoming” in the basin followed by oxygen
deficiency negatively affecting hydrobionts, particularly, in the bottom
community. This event is sometimes followed by massive death of

community. Some of the species of phytoplankton are toxic. If those
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organisms are excessively reproduced in the basin and are massively
taken, it may cause massive collapse of hydrobionts.

Microphytes represent nutritional base for invertebrate animals and
fish as well. Small fish, also larval fish and especially invertebrate animals
find good shelter there. Existence of multiple invertebrate animals in the
basin is strongly linked to microphytes. We have detected a specie only
found in the overgrown of microphytes, it was not found in the places
without water plants.

Significant part of the invertebrate hydrobionts are intermediates
between parasite and final hosts. The part of the parasites freely live in
the basin, in benthos and plankton (facultative parasites) as well. Some of
them go through free live stage in the short period of time.

Invertebrate hydrobionts represent the main nutritional base for
ichthyofauna, thus their role is important in this regard. Due to the
nutritional characteristics, fishes usually use planktons and benthos
invertebrate animals as a feed. From planktonic animals, crustaceans
(water fleas and copepods) and wheel animals are used as a feed. From
benthos invertebrates — mollusk (Gastropods and Bivalvia), crustaceans
(water fleas), different worms. Insect larval forms, particularly,
Chironomidae and meroplanktons, are important part of fish nutrition.
Adult fish forms are mainly planktonphages. Change of nutrition
depends on biotic and abiotic factors: age, sex, maturity level, health
condition, season, etc. Thus, ichthyofauna in the basin, its biodiversity,
population composition and other determine diversity and number of
invertebrate animals in the basin.

As mentioned, interlinkages between hydrocenosis is very high and
interdependent, thus, we made a decision to briefly review this and other

reasons based on literature review and our collected materials as well.

58



Phytoplankton

In terms of hydrobiology, Paliastomi Lake belongs to eutrophic
group of basins according to its hypsometric marks, depth, thermal
regime, biogenic composition, quantitative-qualitative indicators of
benthos and plankton fractions and other characteristics.

There are 203 species and subspecies of phytoplankton water plants
detected in Paliastomi Lake: 106 — diatoms; 49 — green; 21 blue-green, 15
— pyrophytics; 11 — euglenes; 1 — gold.

The species composition of water plants according to salinity are as
follows: 51 species — polyhaline — euryhaline; 18 — mesohaline; 115 —
oligohaline.

In 2015-2016, the number of phytoplanktons in Paliastomi Lake was
between 6 560 cell/Mg to 43 799 cell/mg. The average number was 15
600 cell/Mg. Biomass fluctuated from 5 mg/l to 149 mg/l, average was 29
mg/l. Diatoms dominate phytoplankton with 79% of total number, 84%
of biomass, blue-green take up to 11% of the total number and 7.9% of
biomass.

Intensity of photosynthesis significantly increases from spring (on
average 1.1 mgO2/1 in a day) to summer (on average 11.2 mgO>/1 in a day)
and decreases in autumn (on average 2.0 mgO2/1 in a day). Thus,
production of primary organic substances from phytoplankton is carried
during summer and coincides with a maximum biomass of
phytoplankton and vice-versa, minimal common production is detected
in early spring — within minimal phytoplankton biomass conditions.
Total primary production value on average amounts to 4.93 mgO2/1 in a
day, while destruction is on average 0.042 mgO/1 in a day, accordingly,

average net primary production in a day amounts to 4.88 mgO2/1.
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Macrophytes.

Due to shallowness and frequent strong storms, the main part of
Paliastomi Lake lacks macrophyte benthos. Small cenosis of macrophyte
benthos are represented at the confluence of Pichori River, small
Paliastomi, in some of the locations of dugs and coastline. Here the
highest (Angiospermae) plants are detected: Eurasian watermilfoil —
Myriophyllum spicatum L., tropical hornwort - Ceratophillum
submersum L. and Colchis water caltrop — Trapa colchica Albov. In total,
there are 23 species of macrophytes in the coastline and thin waters of

the lake: semi aquatic plants, aquatic plants and floating leaf plants.

Ichthyofauna of Paliastomi Lake

Ichthyofauna is the only biodiversity component and its
quantitative-qualitative indicators allow for observation of ongoing
transformations in water environment and it’s all biotic components
(phytoplankton, zooplankton, neuston, benthos, epifauna, sea
theriofauna and sea ornithofauna). Thus, a study of invertebrates in
Paliastomi Lake without researching the diversity of their main
consumers (ichthyofauna) would have provide incomplete study of the
ecosystem.

Paliastomi Lake is among the most important internal fishery
basins of Georgia. Despite a number of anthropogenic manipulations
carried before, the lake is still distinguished with its productivity and
richness. Biodiversity of ichthyofauna is also remarkable.

Since 1930s, a share of fresh-water fish has been significantly
decreasing and diversity and number of sea form resistance to low
salinity has been increasing. Until 1940, biodiversity of the Paliastomi

ichthyofauna was represented by 39 species. Later, Chernova listed 32
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Fig. 4. The Diversity Dynamics of the Paliastomi Lake Ichthyofauna by

Years (1940-2015).
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species, while Burchuladze 27. Recent studies show 16-17 species in the
Paliastomi ichthyofauna. Based on the information we collected, the
current biodiversity of the Paliastomi ichthyofauna is represented by 30
species.

It seems that mainly fresh water and partly salinized ecosystem of
Paliastomi Lake has been transformed to the lagoon type salinized

ecosystem during last 80 years.

Zooplankton of Paliastomi Lake

There are in total 88 zooplanktonic species identified in Paliastomi
Lake during different periods of time. They are united in 6 types, 6 class,
19 orders, 40 families and 64 genera. The top three most diverse
taxonomic living organisms: wheel animals (Rotifera), Copepoda
(Hexanauplia) and Branchiopoda. The most represented are wheel
animals (38), followed by Copepoda (29) and Branchiopoda (16).
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Ctenophora and Cnidaria are represented by three and two species
accordingly, and Sagittoidea — by one. (Table 1,2)

Euryhaline-Polyhaline species dominate the zooplankton (Fig. 5).
Zooplankton of spring and early autumn is represented by euryhaline
forms of water fleas, wheel animals and Copecoda, water fleas are not
present in late summer and autumn zooplankton. Meroplankton forms
are detected during spring, summer and autumn, in particular: Larvae
forms of polychaetes (Polychaeta), Bivalvia, snails (Gastropoda), decapods
(Decapoda) and barnacle (Cirripedia) in the different larvae development
stages.

A number of zooplankton in Paliastomi Lake is between 7 900
sample/m? to 424 600 sample/m3, average is 86 500 sample/m3. Biomass is
between 85.5 mg/m3 to 2 950 mg/m?3, average is 310.3 mg/m?.

The Paliastomi Lake zooplankton is not distinguished by horizontal
and vertical zoning. There is a small difference between the zooplankton
localities, except from the Pichori river confluence and some other
locations, and there is not practical difference between zooplanktons of
the shore and open locations. This could be explained by the intensive
mixture of the lake waters (winds, storms, flows). Also, intensive mixture
of depth and water masses explained lack of the zooplankton vertical
zoning.

It shall be noted that larvae forms of insects in the different
development stages are not detected in the Paliastomi plankton.

Seven species were first found by us in samples from Lake
Zooplankton. These are: Tropocyclops prasinus prasinus (Fischer, 1860);
Alona costata G.O. Sars, 1862; Daphnia cucullata G.O. Sars, 1862;
Pleurobrachia pileus (O. F. Miiller, 1776); Mnemiopsis leidyi A. Agassiz,
1865; Beroe ovata Bruguiére, 1789; Parasagitta setosa (J. Miiller, 1847);
All of these are saltwater (sea) organisms, And are widespread along the

Black Sea coast. From whence they meet in a lake of strong turmoil.
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Based on the analysis of literary and modern species diversity of
Lake Paliastomi zooplankton, it can be said that we have a picture of the
replacement of freshwater species with brackish and saline species (Fig.
5.).

Table 1. Taxonomic composition of zooplankton observed in Paliastom

Lake
PHYLUM Rotifera
CLASS Eurotatoria
ORDER FAMILY GENUS SPECIES
Ploima Synchaetidae Asplanchna Asplanchna amphora Hudson, 1889
Flosculariaceae Trochosphaeridae Filinia Filinia longiseta (Ehrenberg, 1834)
Flosculariaceae Trochosphaeridae Filinia Filinia terminalis (Plate, 1886)
Ploima Synchaetidae Polyarthra Polyarthra trigla Ehrenberg, 1834
Ploima Synchaetidae Synchaeta Synchaeta stylata Wierzejski, 1893
Ploima Synchaetidae Synchaeta Synchaeta sp.
Ploima Trichocercidae Diurella
Ploima Trichocercidae Trichocerca Trichocerca stylata (Gosse, 1851)
Ploima Trichocercidae Trichocerca Trichocerca marina (Daday, 1890)
Ploima Trichocercidae Trichocerca Trichocerca marina (Daday, 1890)
Ploima Lecanidae Lecane Lecane sp.
Ploima Euchlanidae Euchlanis Euchlanis dilatata Ehrenberg, 1832
Ploima Lecanidae Lecane Lecane obtusa (Murray, 1913)
Ploima Lecanidae Lecane Lecane bulla (Gosse, 1851)
Flosculariaceae Testudinellidae Testudinella Brachionus patina Hermann, 1783
Ploima Lepadellidae Colurella Colurella colurus compressa (Lucks,
1912)
Ploima Brachionidae Brachionus Brachionus angularis Gosse, 1851
Ploima Brachionidae Plationus Plationus patulus (Miiller, 1786)
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Ploima Brachionidae Brachionus Brachionus falcatus Zacharias, 1898
Ploima Brachionidae Brachionus Brachionus muelleri Ehrenberg, 1834
Brachionus
Ploima Brachionidae Brachionus budapestinensis var. punctatus Hempe
1, 1896
Ploima Brachionidae Brachionus Brachionus bakeri O.F. Muller, 1786
Ploima Brachionidae Brachionus Brachionus rubens Ehrenberg, 1838
Ploima Brachionidae Brachionus Brachionus plicatilis Miiller, 1786
Ploima Brachionidae Brachionus Brachionus calyciflorus Pallas, 1766
. L . Platyias militaris (Ehrenberg) Carlin,
Ploima Brachionidae Platyias
1944
. Lo . Platyias quadricornis (Ehrenberg,
Ploima Brachionidae Platyias
1832)
Ploima Brachionidae Keratella Keratella quadrata (Miiller, 1786)
Ploima Brachionidae Keratella Keratella cochlearis (Gosse, 1851)
Ploima Brachionidae Notholca Notholca acuminata (Ehrenberg, 1832)
Ploima Brachionidae Notholca Notholca striata (Miiller, 1786)
Ploima Gastropodidae Gastropus Gastropus sp.
Flosculariaceae Hexarthridae Hexarthra Hexarthra mira (Hudson, 1871)
Flosculariaceae Hexarthridae Hexarthra Hexarthra oxyure Sernov, 1903
Flosculariaceae Testudinellidae Testudinella Brachionus patina Hermann, 1783
Flosculariaceae Testudinellidae Hexarthra Hexarthra fennica (Levander, 1892)
Ploima Synchaetidae Synchaeta Synchaeta monopus Plate, 1889
Bdelloidea Bdelloidea sp.
PHYLUM Arthropoda
CLASS Hexanauplia
ORDER FAMILY GENUS SPECIES
. . Mesocyclops leuckarti
Cyclopoida Cyclopidae Mesocyclops ]
leuckarti (Claus, 1857)
. . . . Calanipeda aquaedulcis Krichagin,
Calanoida Pseudodiaptomidae | Calanipeda
1873
Cyclopoida Cyclopidae Cyclops Cyclops vicinus Uljanin, 1875
Calanoida Centropagidae Centropages Centropages kroyeri Giesbrecht, 1893
Calanoida Centropagidae Centropages Centropages ponticus Karavaev, 1895
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Cyclopoida Oithonidae Oithona Oithona nana Giesbrecht, 1893
Cyclopoida Oithonidae Oithona Oithona similis Claus, 1866
Cyclopoida Oithonidae Oithona Oithona minuta Scott T., 1894
. . . . Halicyclops neglectus
Cyclopoida Halicyclopidae Halicyclops .
neglectus Kiefer, 1935
L . . . Halectinosoma abrau (Krichagin,
Harpacticoida Ectinosomatidae Halectinosoma
1877)
L. . . Nitokra lacustris
Harpacticoida Ameiridae Nitokra i .
lacustris (Schmankevitsch, 1875)
. . . Acartia (Acartiura) clausi Giesbrecht,
Calanoida Acartiidae Acartia
1889
Calanoida Temoridae Eurytemora Eurytemora velox (Lilljeborg, 1853)
Canuelloida Canuellidae Canuella Canuella perplexa Scott T. & A., 1893
L. . . Harpacticus flexus Brady & Robertson,
Harpacticoida Harpacticidae Harpacticus
1873
L L . Schizopera jugurtha (Blanchard &
Harpacticoida Miraciidae Schizopera .
Richard, 1891)
Harpacticoida Miraciidae Schizopera Schizopera neglecta Akatova, 1935
L . Mesochra aestuarii aestuarii Gurney,
Harpacticoida Canthocamptidae Mesochra 1921
Onychocamptus
Harpacticoida Laophontidae Onychocamptus mohammed (Blanchard & Richard,
1891)
L . . Limnocletodes behningi Borutsky,
Harpacticoida Cletodidae Limnocletodes
1926
i . Megacyclops viridis viridis (Jurine,
Cyclopoida Cyclopidae Megacyclops
1820)
. . . Diacyclops bicuspidatus
Cyclopoida Cyclopidae Diacyclops . .
bicuspidatus (Claus, 1857)
. . Mesocyclops leuckarti
Cyclopoida Cyclopidae Mesocyclops .
leuckarti (Claus, 1857)
. . Acanthocyclops americanus
Cyclopoida Cyclopidae Acanthocyclops .
americanus (Marsh, 1893)
. . Eucyclops serrulatus
Cyclopoida Cyclopidae Eucyclops .
serrulatus (Fischer, 1851)
. . Thermocyclops crassus
Cyclopoida Cyclopidae Thermocyclops ]
crassus (Fischer, 1853)
Cyclopoida Ergasilidae Ergasilus Ergasilus sp.
PHYLUM Arthropoda
CLASS Branchiopoda
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ORDER FAMILY GENUS SPECIES
. . Diaphanosoma brachyurum (Liévin,
Ctenopoda Sididae Diaphanosoma
1848)
o Lathonura rectirostris (O.F. Miiller,
Anomopoda Macrothricidae Lathonura
1785)
. Chydorus sphaericus (O.F. Miiller,
Anomopoda Chydoridae Chydorus
1776)
Anomopoda Daphniidae Ceriodaphnia Ceriodaphnia setosa Matile, 1890
. . . Ceriodaphnia pulchella G.O. Sars,
Anomopoda Daphniidae Ceriodaphnia
1862
. . . Ceriodaphnia quadrangula (O.F.
Anomopoda Daphniidae Ceriodaphnia .
Miiller, 1785)
. . Simocephalus vetulus (O.F. Miiller,
Anomopoda Daphniidae Simocephalus
1776)
i Coronatella rectangula (G.O. Sars,
Anomopoda Chydoridae Coronatella
1862)
. . Scapholeberis mucronata (O.F. Miiller,
Anomopoda Daphniidae Scapholeberis
1776)
. . Pleopis polyphemoides (Leuckart,
Onychopoda Podonidae Pleopis
1859)
Onychopoda Podonidae Podon Podon intermedius Lilljeborg, 1853
Ctenopoda Sididae Penilia Penilia avirostris Dana, 1849
Daphnia (Daphnia) longispina (O.F.
Anomopoda Daphniidae Daphnia aphnia (Daphnia) longispina (
Miiller, 1776)
Trombidiformes Hydrachnidia sp.
PHYLUM Ctenophora
CLASS Tentaculata
ORDER FAMILY GENUS SPECIES
L . . Pleurobrachia pileus (O. F. Miiller,
Cydippida Pleurobrachiidae Pleurobrachia
1776)
Lobata Bolinopsidae Mnemiopsis Mnemiopsis leidyi A. Agassiz, 1865
Beroida Beroidae Beroe Beroe ovata Bruguiere, 1789
PHYLUM Cnidaria
CLASS Sciphozoa
ORDER FAMILY GENUS SPECIES
Rhizostomeae Rhizostomatidae Rhizostoma Rhizostoma pulmo (Macri, 1778)
Semaeostomeae Ulmaridae Aurelia Aurelia aurita (Linnaeus, 1758)
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PHYLUM Sagittoidea

CLASS Aphragmorpha

ORDER FAMILY GENUS SPECIES

Aphragmophora Sagittidae Parasagitta Parasagitta setosa (J. Miiller, 1847)
19 40 66 88

Table 2. Species composition of zooplankton observed in Paliastom Lake in

different years.
1940* 1974-81** 2015-

SPECIES 21 %**
Asplanchna amphora Hudson, 1889 + + +
Filinia longiseta (Ehrenberg, 1834) + + +
Filinia terminalis (Plate, 1886) +

Polyarthra trigla Ehrenberg, 1834 + + +
Synchaeta stylata Wierzejski, 1893 + + +
Synchaeta sp. +

Diurella +

Trichocerca stylata (Gosse, 1851) +

Trichocerca marina (Daday, 1890) +

Trichocerca marina (Daday, 1890) +

Lecane sp. +

Euchlanis dilatata Ehrenberg, 1832 +

Lecane obtusa (Murray, 1913) +

Lecane bulla (Gosse, 1851) +

Brachionus patina Hermann, 1783 +

Colurella colurus compressa (Lucks, 1912) +

Brachionus angularis Gosse, 1851 +

Plationus patulus (Miiller, 1786) +

Brachionus falcatus Zacharias, 1898 +
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Brachionus muelleri Ehrenberg, 1834

Brachionus budapestinensis var. punctatus Hempel, 1896

Brachionus bakeri O.F. Muller, 1786

Brachionus rubens Ehrenberg, 1838

Brachionus plicatilis Miiller, 1786

Brachionus calyciflorus Pallas, 1766

Platyias militaris (Ehrenberg) Carlin, 1944

Platyias quadricornis (Ehrenberg, 1832)

Keratella quadrata (Miiller, 1786)

Keratella cochlearis (Gosse, 1851)

Notholca acuminata (Ehrenberg, 1832)

Notholca striata (Miiller, 1786)

Gastropus sp.

Hexarthra mira (Hudson, 1871)

Hexarthra oxyure Sernov, 1903

Brachionus patina Hermann, 1783

Hexarthra fennica (Levander, 1892)

Synchaeta monopus Plate, 1889

Bdelloidea sp.

Mesocyclops leuckarti leuckarti (Claus, 1857)

Calanipeda aquaedulcis Krichagin, 1873

Cyclops vicinus Uljanin, 1875

Centropages kroyeri Giesbrecht, 1893

Centropages ponticus Karavaev, 1895

Oithona nana Giesbrecht, 1893

Oithona similis Claus, 1866

Oithona minuta Scott T., 1894

Halicyclops neglectus neglectus Kiefer, 1935

Halectinosoma abrau (Krichagin, 1877)

Nitokra lacustris lacustris (Schmankevitsch, 1875)
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Acartia (Acartiura) clausi Giesbrecht, 1889

Eurytemora velox (Lilljeborg, 1853)

Canuella perplexa Scott T. & A., 1893

Harpacticus flexus Brady & Robertson, 1873

Schizopera jugurtha (Blanchard & Richard, 1891)

Schizopera neglecta Akatova, 1935

Mesochra aestuarii aestuarii Gurney, 1921

Onychocamptus mohammed (Blanchard & Richard, 1891)

Limnocletodes behningi Borutsky, 1926

Megacyclops viridis viridis (Jurine, 1820)

Diacyclops bicuspidatus bicuspidatus (Claus, 1857)

Mesocyclops leuckarti leuckarti (Claus, 1857)

Acanthocyclops americanus americanus (Marsh, 1893)

Eucyclops serrulatus serrulatus (Fischer, 1851)

Thermocyclops crassus crassus (Fischer, 1853)

Tropocyclops prasinus prasinus (Fischer, 1860)

Ergasilus sp.

Diaphanosoma brachyurum (Liévin, 1848)

Lathonura rectirostris (O.F. Miiller, 1785)

Bosmina (Bosmina) longirostris (O.F. Miiller, 1785)

Alona costata G.O. Sars, 1862

Chydorus sphaericus (O.F. Miiller, 1776)

Ceriodaphnia setosa Matile, 1890

Ceriodaphnia pulchella G.O. Sars, 1862

Ceriodaphnia quadrangula (O.F. Miiller, 1785)

Simocephalus vetulus (O.F. Miiller, 1776)

Coronatella rectangula (G.O. Sars, 1862)

Scapholeberis mucronata (O.F. Miiller, 1776)

Pleopis polyphemoides (Leuckart, 1859)

Podon intermedius Lilljeborg, 1853
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Penilia avirostris Dana, 1849 + +
Daphnia (Daphnia) longispina (O.F. Miiller, 1776) + +
Daphnia cucullata G.O. Sars, 1862 +
Hydrachnidia sp.
Pleurobrachia pileus (O. F. Miiller, 1776) +
Mnemiopsis leidyi A. Agassiz, 1865 +
Beroe ovata Bruguiere, 1789 +
Rhizostoma pulmo (Macri, 1778) +
Aurelia aurita (Linnaeus, 1758) +
Parasagitta setosa (J. Miiller, 1847) +
Total 49 43 35

1940 - Kynemuna, 1940.
1974-81* - Burchuladze et all. 1974; Mikashavidze, 1981.
2015-21** - Our data.

Fig. 5. Percentage composition of fresh, brackish, and saline organisms in

zooplankton of Lake Paliastomi.
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Macrozoobenthos of Paliastomi Lake.

Benthic fauna of Paliastomi Lake consists of 3 main components:
Ponto-Caspian relicts ((Pontogammarus robustoides, Chaetogammarus
ischnus), Black Sea forms (Nereis succinia, Merciella enigmatica, Balanus
improvisus, Mesopodopsis slabberi, Hedrobia sp., Cardium sp.) and
freshwater forms resistant to salinity.

Based on the evidence, species composition (in total 54 species) in
the Paliastomi Lake zooplankton are united into 7 types, 12 classes, 28
orders, 36 families and 49 genera. The most diverse are anthropods
united in 4 classes and 7 orders, in total 25 species, which represents 49%
of the specie composition in benthic fauna. Anthropods are dominated by
Malacostraca class, which unites 13 species. It is followed by Insecta class
with 10 species. According to the species diversity in the benthic fauna,
mollusks (in total 15 species) take the second place after anthropods,
which unites 6 species of Bivalvia and 9 species of Gastropoda.

It was first observed by us in Lake Paliastomi: One species of
foraminifera - Ammonia beccarii (Linnaeus, 1758). Four species of
bivalve molluscs: Mytilus galloprovincialis Lamarck, 1819; Mytilaster
lineatus (Gmelin, 1791); Mactra stultorum (Linnaeus, 1758); Cardium
glaucum Bruguiére, 1789. One species from decapoda - Xantho poressa
(Olivi, 1792). One copy of the insect - Trichoptera sp.. Membranipora sp.
from Bryozoa. Only from the listed Trichoptera belongs to the form of
fresh water. The rest are (sea) saltwater organisms.

Oligochaetas dominate during spring, and polychaetes during
summer and autumn. There is benthopelagic misidacea as well. Insects at
larvae stage were not detected in the benthos samples, except for,
chironomidaes related to lack of water plants (above and in water), water

salinity and its fluctuations.

The benthos widely represents gastropods (Hydrobia acuta) and
Bivalvia, without any consumers in the lake. Only Gobiidae family fishes
feed on small size mollusks.
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Table 3. Macrozoobenthos Species composition in the Lake Paliastomi

PHYLUM Foraminifera

CLASS Globothalamea

ORDER FAMILY GENUS SPECIES
Ammonia
Rotaliida Ammoniidae Ammonia beccarii (Linnaeus, 1758)
PHYLUM Cnidaria
CLASS Hydrozoa
Cordylophora
Anthoathecata Cordylophoridae Cordylophora caspia (Pallas, 1771)

PHYLUM Nematoda

CLASS Chromadorea

Chromadorida

Chromadoridae

Prochromadora

Prochromadora
megadonta Filipjev, 1922

Araeolaimida

Axonolaimidae

Axonolaimus

Axonolaimus typicus de
Man, 1922

PHYLUM Annelida
CLASS Clitellata
Piscicola
Rhynchobdellida Piscicolidae Piscicola geometra (Linnaeus, 1761)
Paranais litoralis (Mller,
Paranais 1784)
Potamothrix
hammoniensis (Michaelsen,
Potamothrix 1901)
Haplotaxida Naididae
Nais Nais pardalis Piguet, 1906
Limnodrilus
Limnodrilus claparedianus Ratzel, 1869
Tubifex tubifex (Miiller,
Tubifex 1774)
CLASS Polychaeta
Ficopomatus
Sabellida Serpulidae Ficopomatus enigmaticus (Fauvel, 1923)
Alitta succinea (Leuckart,
Phyllodocida Nereididae Alitta 1847)
PHYLUM Mollusca
CLASS Bivalvia
Cardiida Cardiidae Cerastoderma Cerastoderma
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glaucum (Bruguiére, 1789)
Mytilus
galloprovincialis Lamarck,
Mytilida Mytilidae Mytilus 1819
Mytilaster lineatus (Gmelin,
Mytilaster 1791)
Mactra
Venerida Mactridae Mactra stultorum (Linnaeus, 1758)
Cardium
Cardiida Cardiidae Cerastoderma glaucum Bruguiere, 1789
Mytilopsis
leucophaeata (Conrad,
Myida Dreissenidae Mytilopsis 1831)
CLASS Gastropoda
Cardiida Tellinidae Tellina Tellina sp.
Hydrobia
Littorinimorpha Hydrobiidae Hydrobia acuta (Draparnaud, 1805)
Physella
Hygrophila Physidae Physella acuta (Draparnaud, 1805)
Caenogastropoda Melanopsidae Melanopsis Melanopsis sp
Clithon
Cycloneritida Neritidae Clithon oualaniense (Lesson, 1831)
Planorbis
i Planorbidae Planorbis planorbis (Linnaeus, 1758)
Hygrophila - -
Stagnicola palustris (O. F.
Lymnaeidae Stagnicola Miller, 1774)
Viviparus contectus (Millet,
1813)
Architaenioglossa Viviparidae Viviparus —
Viviparus
viviparus (Linnaeus, 1758)
PHYLUM Arthropoda
CLASS Ostracoda
Ostracoda sp.
CLASS Hexanauplia
Amphibalanus
Sessilia Balanidae Amphibalanus improvisus (Darwin, 1854)
CLASS Malacostraca
Mesopodopsis
Mesopodopsis slabberi (Van Beneden,
Mysida Mysidae 1861)
Limnomysis
Limnomysis benedeni Czerniavsky, 1882

73




Amphipoda

Corophiidae

Chelicorophium

Chelicorophium
curvispinum (G.O. Sars,
1895)

Gammaridae

Echinogammarus

Echinogammarus
ischnus (Stebbing, 1899)

Pontogammarus

Pontogammarus
robustoides (Sars, 1894)

Gammarus

Gammarus
locusta (Linnaeus, 1758)

Gammarus
crinicornis Stock, 1966

Talitridae

Cryptorchestia

Cryptorchestia
garbinii Ruffo, Tarocco &
Latella, 2014

Melitidae

Melita

Melita nitida S.I. Smith in
Verrill, 1873

Decapoda

Palaemonidae

Palaemon

Palaemon elegans Rathke,
1837

Xanthoidea

Xantho

Xantho poressa (Olivi,
1792)

Panopeidae

Rhithropanopeus

Rhithropanopeus
harrisii (Gould, 1841)

Astacidae

Astacus

Astacus colchicus Kessler,
1876

CLASS

Insecta

Diptera

Chironomidae

Limnochironomus

Dicrotendipes
nervosus (Staeger, 1839)

Cryptochironomus

Cryptochironomus
burganadzeae Tshernovskij

Cryptochironomus defectus
(Kieffer, 1921)

Cryptochironomus
conjugens (Kieffer,1921)

Procladius Procladius sp.
Chironomus
Chironomus plumosus (Linnaeus, 1758)
Chironomus sp.
protentes protentes sp.
Tanypus Tanypus sp.

Trichoptera

Trichoptera sp.

PHYLUM Bryozoa

CLASS Gymnolaemata
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Victorellidae Victorella Victorella sp.

Ctenostomatida Membranipora de

Membraniporidae Membranipora Blainville, 1830

28 36 49 54

The coastline in north, east and south-east of the lake is covered
with peat soil, spread in 100-150 meters from the coastline, followed by
silted sediments. Area in the south and south west from the confluence of
the Tkhorina River to Kaparcha River is covered by sandy soil which is
found in about 100 meters from the coastline to south-west, and more
broadly in 400-500 meters in the west part. Thin line of sandy-silted soil
lies between silted sediment and sandy soil, which is broadened in the
confluence of the Tkhorina River and at the Kaparcha River source.

Based on the soil types of Paliastomi Lake and related environment,
the following biotopes are differentiated: peatland biotope, sandy
biotope, silty biotope, and also, interim — sandy silted transitional biotope
(picture 5). Each of these biotopes are characterized by some of the
features of benthos, which can be considered as bottom biocoenosis. Silty

biotope is the largest taking more than 70% of the lake area.
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Fig. 5. Bottom biotopes of Paliastomi
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The legend: Thin sand biotope - , Sandy sludge biotope -
Sludge biotope - - , Biotope of peat bog - .

A form characterized to the Paliastomi benthos is N. succinea,
which prevails all the biotopes, except for peatland. Thus, N. succinea is a
eurytopic form in Paliastomi Lake and could not be used for
characterizing a biotope. Peatland biotope biocoenosis is represented by
Corophium + Chironomidae, sandy biotope biocoenosis - Gammarus +
Corophium, and silty biotope biocoenosis by Oligohaeta + Ostracoda,
sandy silted transitional biotope biocoenosis is formed by N. succinea +
Corophium + Chironomidae.

Corophium curvispinum in the peatland biocoenosis takes on
average 80-85% of total benthos number and on average 50-55% of the
total benthos biomass. Chironomidae takes second place by the number
(on average 8-8.5%) and biomass, mainly represented by Tanupus genera.
The secondary components of this biocoenosis are: G. robustoides, N.
succinea, Ostracoda s Oligohaeta (Limnodrilus claparedianus), this
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biocoenosis is the richest in Paliatomi, its biomass is from 0.8 to 31.06
gr/m?, which 8.5 gr/m? on average.

N. succinea takes the highest number (70-77%) in the sandy
biotope biocoenosis, G. robustoides is the second, and the secondary
component of this biocoenosis is C. curvispinum. This biocoenosis is
relatively poor according to its biomass and number, its biomass is from
0.47 to 1.190 gr/n?’, on average 1.06 gr/n?’, the average number is 263
sample/m?.

Nereis succinea Is the largest form of the silty biotope biocoenosis,
which takes on average 68% of the total benthos biomass, and 50% of
total number. Oligohaeta representatives take the second place:
Hyodrilus hammoniensis and Limnodrilus claparedianus which cover
35% of the total benthos number and 26% of biomass in this biocoenosis.
Ostracoda takes about 12% of the total number. A total benthos biomass
in the biocoenosis is 2.218-10.210 gr/m? on average 4.690 gi/n¥. An
average number is 573 sample/m?’.

Nereis succinea also prevails in the sandy silted biotope biocoenosis,
Corophium curvispinum and Chironomidae are represented by a
significant number, a total biomass of this biocoenosis is 3,733 gr/m?, and
the number is 1053 sample/n?’.

The biotopes mentioned above, except for sandy silted biotope,
significantly differ from one another by bio-ecological conditions,
topographically occupy relatively permanent areas over time and are
functioning as a subsystems of common ecosystem. This is clearly
evidenced by lack of Chironomidae and Oligohaeta in the sandy biotope,
and of Corophium and Gammarus in the silty biotope. However, there
are some common characteristics between the Paliastomi biotopes, for

example, in all biotopes, except for peatland, N. Succinea prevails.
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Table 4. Species composition of macrozoobenthos observed in Paliastom

Lake in different years.

2015-
# SPECIES 1940* 1979** 21¥**
1 Ammonia beccarii (Linnaeus, 1758) +
2 Cordylophora caspia (Pallas, 1771) +
3 Prochromadora megadonta Filipjev, 1922 +
4 Axonolaimus typicus de Man, 1922 +
5 Piscicola geometra (Linnaeus, 1761) + +
6 Paranais litoralis (Muller, 1784) + + +
7 Potamothrix hammoniensis (Michaelsen, 1901) + +
8 Nais pardalis Piguet, 1906 + + +
9 Limnodrilus claparedianus Ratzel, 1869 + + +
10 Tubifex tubifex (Miller, 1774) + + +
11 Ficopomatus enigmaticus (Fauvel, 1923) + + +
12 Alitta succinea (Leuckart, 1847) + + +
13 Cerastoderma glaucum (Bruguiére, 1789) + + +
14 Mytilus galloprovincialis Lamarck, 1819 +
15 Mpytilaster lineatus (Gmelin, 1791) +
16 Mactra stultorum (Linnaeus, 1758) +
17 Cardium glaucum Bruguiere, 1789 + +
18 Mytilopsis leucophaeata (Conrad, 1831) +
19 Tellina sp. + +
20 Hydrobia acuta (Draparnaud, 1805) + +
21 Physella acuta (Draparnaud, 1805) +
22 Melanopsis sp +
23 Clithon oualaniense (Lesson, 1831) +
24 Planorbis planorbis (Linnaeus, 1758) + +
25 Stagnicola palustris (O. F. Miller, 1774) +
26 Viviparus contectus (Millet, 1813) +
27 Viviparus viviparus (Linnaeus, 1758) +
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28 Ostracoda sp. + + +

29 Amphibalanus improvisus (Darwin, 1854) + + +

30 Mesopodopsis slabberi (Van Beneden, 1861) +

31 Limnomysis benedeni Czerniavsky, 1882 + +

32 Chelicorophium curvispinum (G.O. Sars, 1895) + +

33 Echinogammarus ischnus (Stebbing, 1899) + +

34 Pontogammarus robustoides (Sars, 1894) + + +

35 Gammarus locusta (Linnaeus, 1758) +

36 Gammarus crinicornis Stock, 1966 +

Cryptorchestia garbinii Ruffo, Tarocco & Latella,

37 | 2014 +

38 Melita nitida S.I. Smith in Verrill, 1873 +

39 Palaemon elegans Rathke, 1837 + +

40 Xantho poressa (Olivi, 1792) +

41 Rhithropanopeus harrisii (Gould, 1841) +

42 Astacus colchicus Kessler, 1876 + + +

43 Dicrotendipes nervosus (Staeger, 1839) +

44 Cryptochironomus burganadzeae Tshernovskij +

45 Cryptochironomus defectus (Kieffer, 1921) +

46 Cryptochironomus conjugens (Kieffer,1921) +

47 Procladius sp. +

48 Chironomus plumosus (Linnaeus, 1758) + + +

49 Chironomus sp. + +

50 protentes sp. +

51 Tanypus sp. + +

52 Trichoptera sp. +

53 Victorella sp. +

54 Membranipora de Blainville, 1830 +
54 29 21 40
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1940* - (Kygnenuna, 1940). 1979~ (Cepreesa, 1979). 2015-21***- Ours
and others Authors (Mumladze et al. 2019; Copilas-Ciocianu et al. 2020;
Japoshvili et al. 2020 )dobgg00,m

Conservative Status, Recommendations and Programmes for Protection,

Restoration and Sustainable Management of the Species and Habitat.

There are several projects in talks to be implemented regarding
Paliastomi Lake and we would like to offer our opinion.

Desalination of the Lake. In the 1930s, the Paliastomi Lake
ecosystem was fundamentally transformed from fresh water and partly
salinized type to the mainly salinized type, followed by negative events
reflected in all biological conditions of the lake. This change was
particularly harmful for qualitative and quantitative structure of
ichthyocoenosis.

Nowadays, there are benthos, planktonic and nektonic systems
formed in the lake. Currently, Paliastomi Lake properly functions as a
Liman lagoon type ecosystem like other similar systems in the different
Black Sea locations. We think that potential of such system is not fully
revealed.

We think desalination of the lake and related manipulations are
unjustified. The ecological immunity of the lake has been significantly
weakened after multiple “experiments” carried in the recent century, it is
possible that additional anthropogenic intervention may lead to total
demolition of the lake bio-geo system. For example, arranging of culvert
floodgate in the Maltakva channel linking the lake with the sea or
permanent removal of the channel, with a purpose to recover previous
hydrodynamic, hydrological and hydrobiological conditions, will lead to
massive destruction of mullet family migrations distorting fishery in the
lake. Desalination of the lake will have a negative influence of planktonic

and benthos communities of the lake.
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Deepening of the Lake and Organic Slime Removal. Currently,
depth of Paliastomi Lake has been decreased from 6 to 2,6 meters.
Removal of mass from the bottom considering unstable soil will cause
increase angle of inclination in the territory. Due to slopping surface,
there is a risk of slide for refilling a territory which is a threat for
complete disappearance of the lake instead of deepening.

Artificial deepening will destroy detritus (dead cells) of plant and

animal origin in the lake bottom, which is the main feed for fish there,
and its formation requires hundreds of years. If during deepening process
only above horizon of organic slime is removed, peat horizon surface will
be opened, which contains a high number of poorly decomposed organic
material. Decomposition of this material underwater will continue
during dozen of years, which will provoke biological pollution of the
lake.
The Lake Biological Melioration and Biological Conservation/Growth of
Depths. Relatively high consistence of minerals and biogenic substances,
thermal regime and some other characteristics, there is a massive
development of planktonic organisms (mainly during spring-summer)
followed by worsening of qualitative indicators and transparency, color
change (green-yellowish), unpleasant smell, oxygen deficiency in water,
dramatic activation of intensive organic sediment processes
(accumulation of organic silt on the bottom) and formation of anaerobic
and hypo aerobic layers within the bottom layer. All of the mentioned
above, have a negative influence on sanitary-ecological and tourism-
recreational potential of the basin.

Considering water plants development, which is one of the most
important components of natural feed in Paliastomi Lake, belongs to the
high productivity basins, however, only detritus and periphytons feed on
water plants, phytoplankton is not fully engaged in the lake trophic flows
and is not directly used as a feed by fishes. Considering excessive number

of phytoplankton, most frequently revealed in water “blossoming” with
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follow up negative processes, it is important to ensure full occupation by
this trophic flows for improvement ecological conditions in the lake.

The lake also lacks well-defined zooplanktonophages. Zooplankton
with high biomass is mainly colonized by fish on larvae and fry stages,
which does not really influence zooplankton biomass.

There are no consumers of large Bivalvia and Gastropadas the
number and biomass is quite high in the lake. Historically, large
benthophages, sturgeons, common carp, abramis and tench were feeding
on this fraction, which are extremely poorly represented in the lake.

Along with colonization of planktonic fractions, sedimentation of
dead planktonic mass, formation of detritus-silt on the lake bottom and
consequently “thinning down” of the lake decreases significantly.

There are multiple methods adopted for the quality improvement
and melioration of the water in basins, including, chemical, physical,
mechanical and biological methods. In the recent years, developing
countries widely use biological sanitation and melioration methods, for
its efficiency, productivity and lack of side effects (ecological safety).

In the mesotrophic and eutrophic basins (such as, Paliastomi) of
variable zone bio sanitation with Chinese model, often referred to as
sanitary model, is used without a question. The Chinese model covers:

5. Bighead carp (Hypophthalmichthys nobilis (J. Richardson, 1845))
and silver carp (Hypophthalmichthys molitrix (Valenciennes,
1844)) — feed on planktonic fraction (bighead carp usually uses
phytoplankton, and silver carp — zooplankton);

6. Grass carp (Ctenopharyngodon idella (Valenciennes in Cuvier &

Valenciennes, 1844)) - feeds on macrophytes and the water
highest plants;
7. Common carp (Cyprinus carpio Linnaeus, 1758) — feeds on

benthos and detritus silt;
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8. Sometimes, the Chinese model also includes black carp
(Mylopharyngodon piceus (J. Richardson, 1846)) — which feeds on
mollusks.

This model is the most effective in terms of bio-sanitation of the
basins, as it transforms all organic and mineral flows in the ichthyomass.

One important thing to mention is that, except for common carp,
the Chinese model requires specific conditions for reproduction, which
permits it from independent reproduction outside its native Amur River
basin, thus, there is a risk of its bioinvasion in the environment, which is
important in terms of environment protection.

Reduction of Goldfish Negative Influence. One of the key reasons of
decreasing indigenous species in Paliastomi Lake is the invasion of
goldfish. It is an invasive specie widely spread in Georgia. It is
distinguished by high reproduction, at the expense of multiple spawning,
is able to reproduce sexually or asexually parthenogenetically according
to the environmental conditions. It adapts to and inhabits any biotope
conditions; is less demanding on oxygen, is able to bear lack of oxygen
and water drying during one year. In case of intensive reproduction and
lack of consumers (preventive catching), it is able to fully occupy the
basin space and displace any predator fish, not even mentioning non-
predatory fish. It has an ability to destroy common carps and other fishes
for years.

The only possible solution for decreasing number of goldfish is
annual restocking of fish with the identical nutritional form, in
particular, common carp. It is also important to ensure balanced increase
of predatory fish in the lake. The most effective in this regard is a
predator — sander, which is not represented in Paliastomi, while its
restoration is important to balance of the lake ecosystem. To decrease a
number of goldfish it is important to organize its selective catching.

Restoration of Sturgeon in Paliastomi. Use of Paliastomi Lake for the

restoration of sturgeons would be very effective as Paliastomi has a
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constant link with the sea, which limits free flowing out of young fish
into the sea. The basin is characterized with a high gradation of salinity,
from fresh water and less salinized location to 16% salinity location,
which simplifies adaptation of fries with the Black Sea salinity. High
biomass volume of benthos and benthic planktonic invertebrate forms,
polychytes, demershal fish and small mollusks, creates precondition for
high growth rate, additionally, the basin is distinguished by relative small
number of predators.

Restoration of Common Carp and Pikeperches in Paliastomi.
Common carp and Pikeperches were always one of the most spread and
precious animals in fishery. In the recent decades, anthropogenic
manipulations and excessive catching have led to the significant decrease
of common carp and Pikeperches population in Paliastomi, collapse of
the supply ad replacement of this ecological niche by non-commercial
“weeds” species. Rehabilitation of common carp and Pikeperches would
have allowed for use of the basin bio productivity, energy and substance
flow for the practical purposes while transforming the basin’s nutritional

base to the actual feed.
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Conclusion

The following conclusions were developed based on the scientific-
research works conducted during 2015-2020 within a doctorate thesis:

1. Our research revealed increasing tendency of the average annual
salinity in Paliastomi Lake. In particular, in 1897 the lake water salinity
was 2,2 %o, in 1930 - 4,0%o, in 1966 - 5,7 %o, in 1999 - 7,2 %o, while in
2015 salinity reached 8,1 2 %o. Water salinity, its vertical and horizontal
distribution, monthly fluctuations have a huge influence on, and
practically define, consistence and dynamics of the biological
environment.

2. Paliastomi Lake belongs to eutrophic group of basins according to
its thermal regime, biogenic composition, quantitative-qualitative
indicators of benthos and plankton fractions and other characteristics.
Due to shallowness and frequent strong storms, the main part of
Paliastomi Lake lacks macrophyte benthos. Its small cenosis of
macrophyte benthos are represented at the confluence of Pichori River,
small Paliastomi, Kaparcha River, in some of the locations of dugs and
coastline. According to our research, these cenosis are settled with high
water plants, such as Eurasian watermilfoil, tropical hornwort and
Colchis water caltrop.

In total, there are 23 species of macrophytes in the coastline and
thin watersof the lake: semi aquatic plants, aquatic plants and floating
leaf plants.

3. There are 203 species and subspecies of phytoplankton water
plants detected in Paliastomi Lake, where the most dominated are
diatoms -106, green — 49, blue-green-21, pyrophytics — 15, euglenes — 11,
gold - 1.

According to the 2015-2020 data, the Paliastomi Lake
phytoplankton is not distinguished by horizontal and vertical zoning.

There is a small difference between the phytoplankton localities, except
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for the Pichori river confluence and some other locations, and there is
not a practical difference between phytoplanktons of the coastline and
open locations. This could be explained by intensive mixture of the lake
waters, caused by winds, storms, flows.

Considering the water plants development, which is one of the most
important components of natural feed, Paliastomi Lake belongs to the
high productivity basins. However, only detritus and periphytons
partially feed on water plants. Also, phytoplankton is not fully engaged
in the lake trophic flows and is not directly used as a feed by fishes. We
think that it is important to ensure full occupation of the lake with
phytophagous fish will improve ecological conditions in the lake.

4. To researcg the zooplankton biodiversity in Paliastomi Lake, we
have collected and analysed up to 300 samples. According to the
research, we have identified 31 forms of zooplankton in Paliastomi Lake,
including 13 species of wheel animals, 5 — Copecoda, 8 — waterfleas, 1 —
Coelenterata and 5 meroplanktonic forms. According to our data,
zooplankton is dominated by euryhaline and polyhaline species.

According to our calculations, the number of zooplankton in
Paliastomi Lake is between 7900 sample/m3 to 424 600 sample/m?3,
average is 86 500 sample/m?®. It shall be noted that we did not detected
any larvae forms of insects in zooplankton.

5. Seven species were first found by us in samples from Lake
Zooplankton. These are: Tropocyclops prasinus prasinus (Fischer, 1860);
Alona costata G.O. Sars, 1862; Daphnia cucullata G.O. Sars, 1862;
Pleurobrachia pileus (O. F. Miiller, 1776); Mnemiopsis leidyi A. Agassiz,
1865; Beroe ovata Bruguiére, 1789; Parasagitta setosa (J. Miiller, 1847);
All of these are saltwater (sea) organisms, And are widespread along the
Black Sea coast. From whence they meet in a lake of strong turmoil.
Based on our research, we may conclude that zooplanktonic species of
the sea are now spreading in Paliastomi Lake and fresh water forms are

gradually decreasing.
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6. In the bottom of Paliastomi Lake there are peatland biotope,
sandy biotope, silty biotope, and also, interim — sandy silted transitional
biotope. Each of these biotopes are characterized by some of the features
of benthos, which can be considered as the bottom biocoenosis. Silty
biotope is the largest taking more than 70% of the lake area. Nereis
succinea is the largest form of the silty biotope biocoenosis, which takes
on average 68% of the total benthos biomass, and 50% of total number.
Oligohaeta representatives: Hyodrilus hammoniensis and Limnodrilus
claparedianus take the second place which cover 35% of the total
benthos number and 26% of biomass in this biocoenosis. Ostracoda takes
about 12% of the total number. A total benthos biomass in the
biocoenosis is 2.218-10.210 gr/m? on average 4.690 gr/n¥. An average
number is 573 sample/n?.

Corophium curvispinum in the peatland biocoenosis takes on
average 80-85% of total benthos number and on average 50-55% of the
total benthos biomass. Chironomidae takes second place by the number
(on average 8-8.5%) and biomass, mainly represented by Tanupus genera
representatives. The secondary components of this biocoenosis are:
Gammarus robustoides, Nereis succinea.

Nereis succinea also dominates sandy biotope biocoenosis (70-77%),
the second by the number is Gammarus robustoides.

Nereis succinea also prevails in the sandy silted biotope biocoenosis,
Corophium curvispinum and Chironomidae are represented by a
significant number, a total biomass of this biocoenosis is 3,733 gr/m?, and
the number is 1053 sample/m’.

7. It was first observed by us in Lake Paliastomi: One species of
foraminifera - Ammonia beccarii (Linnaeus, 1758). Four species of
bivalve molluscs: Mytilus galloprovincialis Lamarck, 1819; Mytilaster
lineatus (Gmelin, 1791); Mactra stultorum (Linnaeus, 1758); Cardium
glaucum Bruguiére, 1789. One species from decapoda - Xantho poressa

(Olivi, 1792). One copy of the insect - Trichoptera sp.. Membranipora sp.
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from Bryozoa. Only from the listed Trichoptera belongs to the form of
fresh water. The rest are (sea) saltwater organisms. As in the
zooplankton, spread of the sea forms and reducing fresh water forms are
also visible in the benthofauna diversity.

8. We have specified the species composition and nomenclature of
the Paliastomi Lake ichthyofauna. We have defined a conservative status
of the ichthyofauna representatives. The conservation strategy and action
plan have been developed accordingly.

9. Studies have shown that the migration of new forms from the sea
to Lake Paliastomi continues. Including alien, invasive species for the
Black Sea (rapana, beroe, mnemiopsis, etc.). This process will continue
and the diversity of Lake Paliastomi hydrobionts will further increase

with sea forms.
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