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06MH0MHBMYO0 3 XYMNBOIE 3XLOGOEFOMEYO0s6: BE30L, 3B 36560 fywol s LOMEos BL3zol
06MH0mBMYd0o. LHimOg, dgbsdg XaMBL 256937336935 03bMe0sgdsdslio, s6v9 Bggbo Lobyxol
3@obol Ho0dmBoaqgbargdo. 58 3wsll 8093036905 sdGms30 Lobgmds, Fglodwrgdgeos
396300Mdg0Mo  B3gE30swobIOMEo  BMMoEdoL  s®LYdMdOom. olobo  doGomss©
0339090056  8oGMIWwsbdBHmbom,  3OMEGHMbBMgdom,  (3Mowo  bgdsGHm©gdom o
3036mb3M3w0 3gbloblMOsbgdo.

3o - gm®mbobol (Phoronis-ob (Wright, 1856)) §o63mdsygbergdo  mds®EHozqbo
IO XOI0560  3bM3gwgdos. olbobo 3900 FBoWEEHOIGHMOMYO0s. d0BsOHMdI6 B30l
39M99mdo, OHMYMEO 3 396, obg MHd0 bg0dgbEgobBg. olobo oMgdm 306HMdJdOL F0TsOD 56
560056 do05b LgbloE0Mgdo, S80FGHMISE, 003Wgd0sh 93M0MIMTME s 93M03swoby®
35™M39w905. JgLodsA0LO©, BIMMME M6  Jo3M(39gdMbo  SEHWIBEFHOL, §ybst o
0bmgmoll  ™395699080. BMYsI©, FBMOMbOLOL  LobgmdgdL  dgbOMBMGO  WHOZMDS
Sb3L0sMYOM. DMPOIOMNO FoMA60L 9gAdOHOMBOL 236305690 Hyerolb LggEdo J0dObsMYMBL.
339603bol Bmsly o gob3056M9d0L BEBoEOsl Mol HOLGIMIL JOMY3ZIM0 3MOISEOS,
3960dm, {yeol b3g@do IMMH3LYdIME gBdOOMBL Fob30M5MGdOLM3Z0L Bogergdo 9bgMgos
9B5F0MHMYdS S FgLsdSTOLO, 3930 MroMEYbMdOL 3396EbL IBL.

3wsbo - ©gdmb3mbyos (Demospongiae, Sollas, 1885). 3mM0xg©Hgd0 M35 YxHg0s60
62560039005, OMIgwms  Lbgmmo  ©sxgsOMmos  BmMgdom  ©s  sMbgdom, ol
LMo gdoms3 Yoo doger bbgmedo 30603290Mmgdl, Jdbol Mo 9aglidsazs® dgBMm3ol
MXOIIOL FOOL. Jom 96 gosBbosm bgMzmro, LsFderol ImIbgergdgwo s Lolbwrols
d0dmg3g30L LolEgdgdo. 3mMorgMgdo bbgs 3bBM39Wwgdol Abs3LL®, 39BHIOMGHOMRBMMO ©
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1390 YRMHJJOOL Fo03MIJIbgero 0bE030©Yd0s. Y39ws 3MMORIMS Fywol dxmdscg
M63560Bd0s, M3 005 60dbs3L, MM ol 9dogMgds fgwol J39d sOLYdIME bgEI30ML

®B9ds 3036M0. B0bgo35 0oLy, M sMLYdMBL E3bsmo fiyeol 0bogzowgdo. olobo
d0M0MOI©  DBO30L  3BM39wgd0s, MHMIGEMS  o3M(39gOoL  9MGoo  15305MO OO,
50949090 Be30L dmgd3930L BMb0Ib, ILOIgdmwo 8 800 3 LoM®MmIgdwY.

3o ®5doGMmBm®s (Rhabditophora, Ehlers, 1985). Lo3gwgg Lobxdo Lozdom Gom-
©96Mmd0m 503MBbs dMBHYgeo F0g00L FHo30L [odmdowygbgeo 3wsbstos Stylochus pilidium
(Goette, 1881). d™EYgwo F0gdo 3sMm3BoGHo b ™mogolgws© IbmzMgdo Mbgdbgdem
35™390900s. oo Loy®dg 0,1 33-06 G5dYbodg Ag@®Msdwyg s0F93L. LbgMwo gmmEol sb
©@9b@0LBsa356M05. MGYPIBMGOL FMEMOL sMLYdIMO FMoggdo 53M3LYOIos 3s6gbjodom,
oL godma 350 35M96J0dMw F0gdl Mimgdgh. dHGHYgwr F09dL Lbgmeols vy 56 5J3m, SO
Lobbgrol  300mgd3g30ls s bwbmdzol  MmMABMado  4o9Bbosm. 25dMmymazol  MmOAbMIdO
36OMGMbYBM00gd0s.  BgMzmwo  LoLEGds  gobywonMo  Godobss. obobo  MIMSZEIL
3900bgz935d0 39MB5ROMPOEGHJI0 56005b.

Godo bgdgm@obgdo - Nemertea (Margulis, L.; Schwartz, K.V. (1982). 9{j3s69 3:b3bol
B3Ol Lobxdo szgodioms BydgMEH0bol #Ho3ol (Lobgmdsdg syzsbs 396 dmbgMbos
©H0s670900L  godm)  [omBmsaabgwro. BgdgMEH0bgdo  LadEGHYwosbo  Fogdol  Gogbgl
9093993690s. 0lobo BM30L (3bMggEgdos, MMAWId0E LoEgbM3zMIds© 0MRJ396 BogscqdL,
9390, §9oed39bs69ggdl @s Lbgs  LYPIELEOSGL. Fsmo bbgmero MmMIBGO3 LodgEHMOMEOs,
©9bs(1936M9d9w0. 500 LogMdg 10-sb 20 BB-b, BmAX IO 30 2 3-Bg AgB Lo 50H93L. Lbgmwo
390990 IFIOIME0s  9OHAM0sbo  [odfsdosbo  g3omgwondom, MMAwol  Jgqgd  396-
399600m3560 356305 FMmo3LYdMEo. 6989ME069d0L  MBGSZgLMds FBO(390g0s, DBMAOo -
3565H0GH0 s Inw3900L LoddoMmbEo. 69996ME069d0 o3MEIIOMW0S Y3gus m3gobgls o
B035do. obobo Mdg@glo BdIBPMLMGOO (3bM3gEgdos S 0MZWYO0sD M350 Lobgmdob
093%0b 3060035 15339050.

Godo  bgds@mes - Nematoda Diesing, 1861. Lobyxqddo osxgodloGms Bgds@mgdol
Go3ob HomB8mBoaqbgwo (3sbol s Lobgmdol sgbs 396 dmbgMbs MmMA60DIGdOL
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©5H0569d0L godm). b9dsEHmgdl (Nematoda) 5J300 §o3Mdgegdwemo, 00moLEHIMOLGdMMO 56
doggoligdmMo, 80 9830-0sb 8 0-0g LogMdol ULbgwwo. Lbgmeol 6w Lomboom GOl
59m3L93o. 59d5GHMYd0 4994MTBoldglosbgdos. olobo FsOMME 06 9303 dMEbo.
Dm0 350960 35650305, BMY0 30 M530LIRWSE dObIOMBIL BosIYLS s Fysendo.
35b0 I35 R (0560 F0900, 3mwodg@gdo (Polychaeta, Grube, 1850) - Lobxol me-
3960D3900L dm3I3M 3030 0ym HAME0560 F0900, HMIJEms IOl MIobocmdEs Jesbio
3m0odg@o. 59 ool Fomdmdsygbergdo 459MHm0sbgdmEos MM - dmbgdoswy (Errantia,
Audouin & H Milne Edwards, 1832) o dxmdstq (Sedentaria Lamarck, 1818) 3merodg@gdol
9393sbdo. J393eol8o 0mzwosb 10 000-Bg 9@ Lobgmdsl. Lobxdo sggg oxgoJuloMm
30@9gws@ol (Clitellata, Grube, 1850) 3¢0sbols §o6dMToygbegdo - Mmerodmdg@qdo.

8530 B30l 930835160l MI0bBEGHO BMEOTGO0s Fs3900. Jomysb Fsg0 B30l
990xRbHg 00650OMIIE  x5306056900L, 3939w RIH0BIdOLS s MOLIRYIW0sEYdOL JEslol
§o603509bw900. BMYsIE INE39030 (IO EH60s67d0) 03056 107 smsliBy 9@
LobgMdsL. M3 gLMdS  B0BIMMBL 3956900, DEgsdo, 33O (yserdo, TgsMgdom
Bo3engdo - bdgargmHg s ImoEogl 8 3asbl: 9OHPBoOHR0E0569d0L, PIMTN 3056930, KX o30-
6056900L, dMbM3s3MBMOGOOL, MOLIYE0s69d0L, 13oRM3MPIOOL, 339 BgboIBIBOLY
5 053539H0569d0U.

3wobo x03db056900 (Polyplacophora, Gray, 1821). 53 3sbolb o®dmdoygbargdls
3995Bb050 b0ogoGs, MHMIg0o3 8 BOMOROEHOLAD gAqds S 0(393L (3bM3gl B0BOIMMO sBO-
56900L96. %5386056930 BIOOMP 2930391 GdMYWO MEMR60DIGB0s, OLOBO oMY 93)Jd05b,
OMaMmO3 303, 09 GOM303Mw §ggdl s d0bsEOMdI6 Tyse LMBLEHOSGHDY. Fo0ysb
Md9gBHLmds 0MBg3L LobsdoMmm Bml, MIEsMs, sOLYOMBL LobgMdgdo, GMIWgdog ©MTd
Dyargddo 6000 8 LoM®MIGF3 0F939D6. X93086056900 LEWMWSE DBP30L (BM3gEgd0s, A6-
1b35398000 MOBORI056gd0LY, OHMIWGOIOE 95©I3GH0MJIMYbO 56056 3BH3bs6 {ywgddog.
B39bL JogH I3069 MoMmEIbMd0” IROJLOMES X 93060569006  239MbYMZ30560 Tmemlizo
- Lepidochitona cinerea (Linnaeus, 1767).

3obo 393900 x39bosbgdo  (Gastropoda, Cuvier, 1795). 53 3eoobiol {o®dmdopqbergdo
00bsMH™Md96, Mmymez 933656, ol B30l §ywgddo. olobo dmemlizgdol GHodol yzgumsby
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dM935¢0Mm03bM3zsb0  3bM3gwgdos @S LdobsOM® 009396 Y3z9wsDg IM935WRGMHMZ96
3500353H90L, 5MJBH030Ls @S 9b6GHIMJEH03OL BMb0IL FHMM3039050¢0g. Lobgmdoms IMs35-
13960™36900L dobg3z0m AoLEHOHM3M©Ydo 3HgMHgdol 990y FgmMg S0l 035390L. olobo
d06M005O© 0339090056 (3965699305 > YGHOOEHJO0m.

3o mOLLRE0sbgdo  (Bivalvia, Linnaeus, 1758). c®bog0meosbo dmermlizgdo
3653500 x539MM36900L dobgz00m FoMmdMoygbgb »MbgMbgdcrmgdol 9hm-9Hm 439eoBg gogc-
G990 XAMBL. 05958396 Mo 30M390bsMOLbM30 GrMmeL BL3IMMEo domEIbmBYdOL
B59Mysc00890530, 500 335¢LOR0BM 500 19353050 B30l MbgMHbgdMgdl ImEOU.

3obo 6ogom0560 30dmMULBsoMgdo (Ostracoda, Latreille, 1802). Bggbl dogéH Lobyxdo
MAsdalo  300MmLbs0MJI0IB  IBOJLOMES  M35dRGB0SBO  BogsM0sBo  doEbMLO -
Amphibalanus improvisus (Darwin, 1854).

3w3bo 394Lobsm30s/m93mbE®s3s (Hexanauplia/Thecostraca, Oakley, Wolfe, Lindgren
& Zaharof, 2013) ULobxdo gojlo®gdmwo odbs 30dmbbso®o Harpacticus flexus (Brady &
Robertson, 1873) Lsboon.

3o Mdseegbo  300mLbsoGmgdo (Malacostraca, Latreille, 1802)-osb  B39blb dog®
Lobxdo sxoJLOMES MMOE3900 (Amphipoda), 93069, 10 89-0¢0g BMIol 0boz0wgdo.

II1.2. 93085760l LobgMdMO30 39950a6Mds, LoLEYIsBH0IMMO LBHGWIGWGS
33093900l MM 50900 Lobxgdol brmficrosbo 99wgagdol dobggom, g3oxgswmbs
Bodmyse0d9dmeo odbs 10 GHodol, 2 Jgg@odols s 16 3emslol bbgssbbgs bobgmdgdoo.
5850996, 439303900 809329036905 bMmEm© BgbLobLEOOs6JdOL FH03b.

3393900l 3990 800gdwo dmbszgdgdom, g30xsmbs HoMmdmmpgbowos 99990
LoLEGYF>EGH03MO0 GOMDIMEXGOOM:

L. G030 3MM5d0b0xgMgdo - Foraminifera, Margulis, L.; Schwartz, K.V. (1998)
o 3wosbo - Tubothalamea, Pawlowski, Holzman & Tyszka, 2013
v Quinqueloculina pseudoseminula (Mikhalevich, 1968)
v Quinqueloculina laevigata (Deshayes, 1831)
2. G030 bagbgargdo - Bryozoa, Margulis, L.; Schwartz, K.V. (1998)
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(@)

@)

3wosbo - Gymnolaemata, Allman, 1856

v Einhornia crustulenta (Pallas, 1766)

v" Membranipora sp.
G030 gmOmbogodo - Phoronidae, Hatschek, 1880
3wsbo - Phoronis, Wright, 1856

v" Phoronis sp.

G030 3mO0xgMs - Porifera, Grant, 1836
3wosbo - Demospongiae, Sollas, 1885

v' Halichondria (Halichondria) panicea (Pallas, 1766)

G030 dMEYgwo 564 3569bdodmro Fogdo - Platyhelminthes Minot, 1876
30lo M50oGMmBm®gdo - Rhabditophora Ehlers, 1985
v" Stylochus pilidium  (Goette, 1881)

G030 b69dgmEH0bgdo - Nemertea Margulis, L.; Schwartz, K.V. (1982)
3wsbo 3m3mbgdgd@obo - Hoplonemertea, Hubrecht, 1879

v Emplectonema gracile (Johnston, 1837)

G030 bgds@ Mo - Nematoda, Diesing, 1861

G030 MHaM0s60 Fogdo - Annelida Margulis, L.; Schwartz, K.V. (1998)

30L0 36535¢0x 95360560 30900, 3mwodgdgdo - Polychaeta Grube, 1850
v" Amphicorina armandi (Claparéde, 1864), Dorvillea rubrovittata (Grube, 1855)
v’ TFabricia stellaris (Miiller, 1774), Harmothoe imbricata (Linnaeus, 1767)

Heteromastus filiformis (Claparede, 1864)

Hydroides norvegica (Gunnerus, 1768)

Pholoe inornata (Johnston, 1839)

Phyllodoce maculata (Linnaeus, 1767)

Platynereis dumerilii (Audouin & Milne Edwards, 1833)

Polycirrus jubatus (Bobretzky, 1868)

A N N N N N

Polydora ciliata (Johnston, 1838)
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Polydora limicola (Annenkova, 1934)
Prionospio cirrifera (Wirén, 1883)
Pseudomystides limbata (Saint-Joseph, 1888)
Nephtys hombergii (Lamark, 1818)

Nephtys cirrosa (Ehlers, 1868)

Nereis pelagica (Linnaeus, 1758)

Nereis zonata (Malmgren, 1867)

Sabellaria taurica (Rathke, 1837)
Schistomeringos rudolphi (Delle Chiaje, 1828)
Serpula vermicularis (Linnaeus, 1767)

Syllis gracilis (Grube, 1840)

Hediste diversicolor (O.F. Miiller, 1776)
Alitta succinea (Leuckart, 1847)

Syllides longocirratus (Orsted, 1845),

AN NN Y N N N N W N N U N N

Eulalia sp.
3wsbo 3eo@gwsds - Clitellata, Grube, 1850
v" Olygochaeta sp.
G030 dmel3gdo - Mollusca Margulis, L.; Schwartz, K.V. (1998)
3wslio ¥ 93096056900 - Polyplacophora Gray, 1821
v Lepidochitona cinerea (Linnaeus, 1767)
3wslo 39 39xr9bosbgdo - Gastropoda Cuvier, 1795
v" Cerithiopsis minima
v" Cerithidium submammillatum
Patella ulyssiponensis
Parthenina terebellum
Rapana venosa

Spiralinella incerta

D N N N N

Steromphala divaricata
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v' Tricolia pullus

©)

3@3llo MOLOYOME0sbgdo - Bivalvia Linnaeus, 1758
Anadara inaequivalvis

Lentidium mediterraneum

Modiolula phaseolina

Mytilus galloprovincialis

Mytilaster lineatus

AN N N N RN

Ostrea edulis Linnaeus, 1758
10.  Bodo ggblsoblimosbgdo - Arthropoda Margulis, L.; Schwartz, K.V. (1998)
*  J39®030 303mlbsoMgdo - Crustacea Briinnich, 1772,
o 3wsbo bogo®mosbo 300mgdo - Ostracoda Latreille, 1802
v Amphibalanus improvisus (Darwin, 1854)
o 3wslo boRsdggbosbo  30dmgdo  39dLobomdos/mg3ml®mszs - Hexanauplia/
Thecostraca, Oakley, Wolfe, Lindgren & Zaharof, 2013
v' Harpacticus flexus (Brady & Robertson, 1873)
o 3wslo MsEglio 30dmbbsoMgdo - Malacostraca Latreille, 1802
* 9393030 39JLsdmes - Hexapoda
o 3wosbo dfgemgdo - Insecta
v Chyronomida sp.
III.3. 8530 B30L LgoGomgzgml dgegol g3oxsmbol Gogbmgbmdols Lgbmbyho
0659035

9303359960l brmfierosbo 33e093900L 565¢0Bol LogdzgebBg Lobgmdsms 0gbEo-
R0E0MJILMB 9O, IYIBOEo 04bs 8bgdM030 LBLEGIEHOL IbsBIMO 30EMHM-
50mbEgdol HOEbM3bMds 33500MEYIE AGHEM FoMMDODY.

2017 Heoob dmbs3999000m, obsHsMmgdol M350 RgM™3690s Ho®dm®aqbowo 0dbs 66
Lobgmdom, GMmIgwms  MHoEbmgbmds Lodmswme 152 854 0b/3%-0l EGHMmeos. ©®A0bsbE
300OMI0MBGHJOS© 0003w gd0sb T390, MHMIGEms MHOEbM3bmds Lydrswmeo 105 009
0b60/3%-05 (69%). Gogbmzbmdom T9d9a0s 3meodgdgdoo 33 649 0b/d? (22%). IMOg5e0-
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X 9300569008 GHoEbmzbmdol doMoms bsfowl Jdbol Ixmdsmg 3bmzcmgdol bomol ddmbg
S.taurica 20 094 0bq/d? 9MHMJMwom, Moz 9o 53 ool 3mwodgdgdol slsbergdols 22%-
56 89500966 13%-L (Lme. 1). MBosmErgbo 300mBs0MYOOL Lodmsm MoiEbm3zbmdsd 7 628
0b60/8? 5mgbmdom 9oa0bs Jmgwo @oLebergdol 5%. Gog dggbgds bgwwmzbmemo
LmOLBHMOGOL  300MOMOOMbE  3modg@s A.succinea-l, dobmzol Yzgasby bgarbsygen
LgDBMbs PoBIRHMW-BoRbMWO 0M3WIOMP, LoWI3 PIBoJLoM©s 142 0b/d* s 201
0b@/8?  Jglodsdols.  DBodmo®dls s  FgamEymdsby  Lobxgddo gl Lobgmdgdo oM
5530JL0MYOMES6.

930x8>7Hob sbabangdol % Bg35wabaremds

M Annelida

® Mollusca

m Artropoda
Others

0536505 1. 9530 B30L Lodo®mzgarml 9w a0l §305359960L LLEbGdOL Mo(bMmabmdol
05b5x35M©M™ds %-do 2017 gl

2017 Herob Lobxgddo HoEbmzbmdol 30mEgb@ o d5B39690wom 3060390 50O
1300930  MOLIYO0sH IMEMli390L (69%), 0909y - IMOZ5WRIYMOD  Fogdl (22%),
339bLEbLEOOSBIOL (5%) o Lb3zgdL (4%) (©0sy. 1).

2018 Herol LyBmbmMo 33930l FgEIRdE 93083596530 IGoJuOMm©s 59 Lobgmds,
O®Igms  LYIMOIwm fwom®o Mobmgbmds Gmeos 83 064 0b/d2. ©MIobsbE0S
dm33900, OGMIGEms LEFMsEMm HoEbmgbmds 69 400 0bo/d? dmgwro Jarm3zsbo olsb-
900L 83,5% J9goqbL. dm@33900056 MHoEbmzbmdom M30MEILMdS MF0Mms300 MMLOYWY)-
o05bgdL - 67 495 0b/d?, G dogwro 930x85mbol 81%-b F950a9bL. dImelszgdol 9999
Mobmgbmdom 9690 I00EB  2odmoMbg3s  FMOZIEOXQM06900, MHMIgEms  [rrom®o
bodumoem Gogbmgbmds 5 365 0b/0%-0b GHmos. 00 9959l sbobagdol  6,4%-U.
©Md0bsbE) BMOISL 0933690 3mewodgds S.taurica - 2 658 0b/0*> @y N.zonata -767
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0b/3% L ggbLoblMOsbms Lodwmswwm ferom®o GoEbmgbmds EGmeos 4 308 0bw/d?, GMog
05308 dbG0g, doeosh dzoMmgs s 5,3%-U 89500396l (0TS 2). Fso ImEOL Logbgzom
3900066935 B0gsM0560 FgbLoblMmosbo A.improvisus - 1 687 0b/3%. o3 dggbgds bgwmgbm®o
LYPLEGHOGHOL  30OMO0MbE  A.succinea-l, 53  (gaobsg  Dodom®ol  Lobxqgddo oM
©5530JLOoMGIMs. obobo Y39wsHy) OO MMmEI6MBdom BoRbTo sdmBbbb (121
0b6/3? - LsdMom HerowmGo 3sb39690wom 63 0b/d?). 2018 fHeroll ™IobsbEo Lobgmdgdo
do@owo  Mobmgbmdom  Mdg@glhows  bogbmwols s 89dmamdol  Lobxgddo
390Mm0MbgmEbgb. o3 Fggbgds  MmOLIYZOIWOoSE  Fmermlizadl,  dsmmzol  LYBMbyE
2965f0qdsdo  bbgomds d90b0dbgdms. 39Mdme, M.galloprovincialis-ols do@o0 Gom@gbmds
d0MO0MIIP PoBoBbmls s F9dmEmdsby osnoJloMEs, bmem M.lineatus-ob ygz9wsby

35JL0FoE MO HOELMZbMBS A5DIRHNM LS S BTN M0 S0IMPBBS.

. 5% - 5%

= Mollusca = Annelida Artropoda Others

Q053M535 2. 8530 BL30L LodsMM3gEml dgeaol 396936030 LYIBLEHMSEOL EMI0bsbEO
Lobgmdgdol 2018 §§ Hobmzbmdol bgbmbrMHo obsdogs

2018 fiemols Lobxgddo Moibmzgbmdol 3OMEgbEwo 8s639690om 300390 SYHOEO
3303 MmMLORY0s6 dmei39gdl MFoMmego (84%), 99009y - IM9350X MO0 F0goL (6%),
139bLbLLO0BYOL (5%) s Bb3gdL (5%) (ody. 2).

2019 Herob 930x3560L 30OHMO0MEE OOl I6535039MM3693s sx0JlLoMS 29 Lobgm-
d0m, 5953 930LMH35® 23dM0fj305 MHOEbM3BMdOL BYHBMbMmO ©Oobsdogzol Fgdi0MgdolL
A969630s, LOdMEMME 30 - VIO MHOEbMZBMds. B IBOJLOMES §30g350965 BodMsE ™
faromGo 9s839693om - 11 774 0b/d%. ©mdobotmqdbyb dmemlizgdo 10 106 0b/d%, Mog
93093359960l 86%-U J9509bL (osy. 3). LoobEgMgLMs ol Bog@o, MM 2017 Hguwl mdobsbEo
MOLOYosbo dmermlzol M.lineatus-ob oo 8563969090 - 93 559  obg/d* -

00mgdol 2-x96 999300 ©d 2018 fewolbomgol 49 472 o0b/d?-ol Gmwo oym. 2019
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ferobomgol gbgsgo M.lineatus-ob  MoEbmgbmdol 10-x96 - 4 762 0b/d?-0qq 999306090sL.
399306M900L 39b9biE0s, LO35MOMME, 499Mf39ME0s MOLIYZWIWOD  FoOBOEHWIY1ROD
ROWEAHMGMODY 3690030 IBHMOL, 9BS(3909w, I9HedMo  Wwm3m3obsl - R.venosa-U
©90mdd909d0m, HMIol HoEbmzbmdol BMHs 2017-2018-2019 (enrgddo (257-409-424 0bo/d?)
M.lineatus-ob 9993060900l  ®MomMJdol 306306 3OMIMOEFOMEO 0gm.  50bodbwo
bo33wg30  39MHom©o  50obodbs Mg xzgbosbo  dmemlizol  P.ulyssiponensis -0l
36535¢0Mm03bM3bmdom. mmbogg LgHBmbol Losdmswm fwomGo 9sB396989wo 1 116 obgo/d?
0ym. 51939, Hero®mo Lsdwowm MoEbmgbmdom (905 0bw/d?), Bosgbwywolbs s dgdmoymdol
Lobx9ddo  osxoduboMmEs P.terebellum, ggbloblM0sbgd0EE dbmerm@  bosgbuls s
999m@pmdsby 30 - H.pontica (410 0b6/3%) s T.Dulongii (244 0b/d?), gm6Msdobogg®mgdowsb
- Q.laevigata (279 0b6/3%) s Q.pseudoseminula (159 06¢/3?). 3mM0xgMHJd0 s bs3LYEgdo
y39ws BoBMbbY 3mwmbogdols Labom ogm (o@dmygboo. 5439 s0lsbodbsgos ob goddoes,
GO0d 59 Jgl Bogbmeol Lobxgddo 30639  IBOJLOMES T39O0l BHodol
3MO03WH3MmBMOSL  Jslol  [omdmdsygbgero  L.cinerea, ®mIwol  Hosbmgbmds
0990mpMdsby 22 06@/F-U MGHMw©OYdms (LsdMswm, HwomGo 6 oboozowo 1 82).
©M30bsbEHo MOLOYY0s60 dms3990Lm30L 43905y 96535¢M0o3bM3z560
39Boxzbmwols s dg0mamdol Lobxgdo ogm. Moz 89gbgds 3939w Rgb0sE Fmewmlizgdl -
P.ulyssiponensis o P.terebellum-U, do®Homss© Tosero  Gogbmgbmds  ©osgoJloM©s

3905x3bMBY, Bogbmwls s 990m©amaody.

3%

&4%

v

= Mollusca = Annelida Artropoda Others

Q0530535 3. 8530 BLZ0L LodoMMZgerml dgergzol 396936030 LYIBdLEMOEOL EMINbI6EO
LobgMOgdoL 2019 Ferols Hoabmzbmdol bybmbmMo wobsdozs
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2019 fiewol Lobyxgddo HoEbmzbmdol 3Mmi3gbdEwwo dsB396909w0 439w sy Bowswr0s
MOLOYMYWosbo  Fmermlizgdol  Fgdombgglzsdo  (86%), IMZ5¢RIRMO00  Fogdo  (4%),
139bLEbLO0BYOdO (7%) s Bb3gdo (3%) (0sy. 3). Hobs ferols Bsbgz96909emsb Fgsmgdom,
139bLELLO0SBYOOL BoMY6MBT FMOTsBd O FMHZ5EIR YO0 F0gOoL MoMmYbmdsBg dgE0
0Yym.

2020 Heoobls 9309399960 Fero®o bsdswm Hoibmgbmds @meos 22 282 0bw/d2. omdo-
656 xamRL 009336905 MBOWEHIB0sbgd0 b4y Tmewmlizgdo - 13 666 0b/3% Mg
93093359960l 61%-05. JmErM390L FMOOL ELEBEYGOOL JOMOMOIPO 0BPOZ30JI0S MEOLOYY-
056990 -91.4 %. G55 d9gbgds dm39gwxgbosbgdls, olobo dmemlszgdool 8.6 %-b 89509696
(©0sy. 4).  ®HoEbmzbmdoom 999y 30DB0E0sHYs IM535¢X33M05B0 MRymeEmgzsbo Fogdo 5 163
060/3%, 53 23 %-0b FHM0s. EMI0bIBEHO Lobgmdss S.taurica 2 863 0b/d?, Mo WILLIbEGdOL
13%-05. sbg39, 08600369mgzsbos  S.gracilis (388 0b6¢/0%?) o P.dumerilii (375 0bg/d?),
HMIgd03 300dq@ 900l obobgdols 7.6% o 7.3%-1 99o9b9b. 36035cx M50 Fools
H.norvegica-b (bodwoeom - 13 06/3%) 3b3gdom  Boxbrols s dgdmoymdol Lobyxgddo.
139bLELLO0SBYOOL - A.improvisus-ol Lodwyoem ferom®o 35839698900 9 112 0b/d?-0l EHmero
0y, beognm M3smqlio 303mbbosMgdosb Joswowo MHosbmgbmdom ©osgojlotmos A.diadema
(325 o0b/d?), C.olivii (180 0b@/3*) o M.gryllotalpa (bodmoerm 113 0b/3?). OO
9539690 9d0m5 [omdmaqaboo gobogbmol, Bogbmeols s d9dmoamdol Lobxgddo
300mUbsoMmgdo: A.dentipes (13 0b/d?) s C. erythropus-b (3 06c/3?%). bgdsEHmogdol Mosbmg-
Bmds L530om© Fomowo ogm (500 0b6@/3?) goBoBbMEOL, Bogbmwols s dgdmymdol
Lobxgddo. 2020 {erob Lobxgdol omgbmd®m030 sb5¢POBOL Loxmdgw By Y439msby by
LgbMbs FgdmEYMTs 0M3Gds, MOYPID 58 OML 9G30xIMbOl Lobgmdgdo  Fo30Wwgdom
36535Mm0o3bMzbo oym [oMdmygboo. mOLsyMEosbo dmemiizgdo, Lbgs Hargdol
AL o3LO, 9TIMOMBIMEDBID A3DoBHNMLS S FTgIMPYMISDY, bergnm 65390 - BITPOT0.
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= Mollusca = Annelida Artropoda Others

Q0530535 4. 3530 BLZ0L LodoMmMZge Ml Fgergol 396936030 LYIBLEHMOEGOL EMINbI6EO
Lobgmdgdol 2020 ol MHoibmzbmdol bgbmbrmo obsdogs

2020 fewols Lobxgddo MoiEbmgbmdol 3MMmiEgbd o dsB3969dwom olbgg mdobo-
690696  MmOLIYOosbo  Jmermizgdo  (62%), TMegoeR MO0  Fogdo (23%), oz
39005MB9g3L Bom MHOEbMdMOMdL Hobs Harol Lobxgdobysh, bmwm ggbloblimosbgdo (10%) s
1bg900 (5%) dgLsds3oLO MsbsBsMPMBO™ 0y3696 Fomdmoygbobo (©osy. 4).

2021 ferob bLobxgdol 9305354960l Lobgmdsms Lsdsem ferom®o Moabmzbmds @meos
26 745 0b/3% 6HmIgwoi Lo3zzwgy Lobxgddo gobsfowgdmeos sg: dmermliggdo 14 281
0b/3? (53%), 3mwodg@gdo - 7 703 ob/d* (28.8%), 300mUbsoMgdo - 2 278 obw/d? (8.5%),
begrem Bbgoslbgs 30MmMdomb3Hods 2 483 0b/d2 (9.3%) 895000bs (©osy. 5). dmemlizgdo
Do00mygboros 2 3sbol  Lobgmdgdom, MmmIgdosg MoEbmzbmdom  gMmBsbgmolysb
00mgdol 10-x96 2sbLb353w0gd056: MI0B0MYdI6 MOLYEME0sbgdo 12 889 0bg/d*-om
(0339008 BogOomm GoEbmgbmdol 90.2%), bmem  ©bs®Rb Boffoels Homdmoygbls
3939w xgbosbgdo - 1 393 0b/d? (9.8%). 53 {erol Lobxgddo, Bod@BHMdM035®, SMBYOOMO
33W0e90900 56 8906036905 obs 9w msb dgscgdom - mEOLLyMEosbo dmEls3gdo
M.galloprovincialis o M.lineatus 33ws3 ©@™30bsbE) LobMmdgds© 0mM3gd0b. LgbmMbgdols
dobggom olobo yzgwsHg IMegsMOoEbmzgsbo  FgdmEamdsbg oym. M3 Fggbgds
dm390xgbosd  dmermlizgol, dsbomGo  Mobmgbmdom  asdmomBgmes  P.terebellum. 53
dml30bmz0Ls3 9dmEymds 0ym 439esbHg bgarbsgMgao bgbmbo. Gogbmgbmdoom dgmeg
5Q0bBY 50dMRbs FMeZ5RsyM0sbo  Fogdo (7 703 0b/d%), HmIgwms Gosbmzbmds
93093359960l Logmomm ferom®o dsh39690¢ 0l 29%-05. 30935¢0MgdYo Lobgmdgdos: S.taurica
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(3 177 obg/d?), N.zonata (936 0bg/d?), P.limbata (635 0bg/d?), P.dumerilii (622 0b6q/d?) o
S.gracilis (546 0b6@/8%). y39wWsBy 9306MH9MHOEbM360 FMS35¢X9M0565)006 goBmoMBgm©s
S.Rudolphi, 6mdgmwoi dbmwmE  99dmEamdol  Lobxgddo  s0dmPbs  510b/d?-ol
(5mobmdom.  M®oEgbmzbmdoll  M35LYBOOLom,  Y3gwsDy  IMsZsEMobmzsbo  oym
3990m 3ol Lobxgdo, Mm3Es, oym d90mbzg3990, MMEs Bsgbmwol Lobxgddo ®sdgbody
Lobgmdol Moabgzo 89dmamdol Lobxgdl FoMdMds. 2021 ool Lozgergy 3gMomdo
139bLELLO0EMS Bodmsm ferow®mo MoEbmgbmds GHmwo ogm 2 278 0b/d?. mdobotmgds
bogz0L 3m - A. improvisus (806 0b@/d?) o Ch. olivii (281 0b/3?). 300mLbs0MHYIOOH
BodoMob Lobxgddo y39wsBHg 930Mg M3MmIbMdom sB0JLoMES F9dgao Lobgmdgdo: A.
dentipes @5 B. sexdentatus (18 o0b/d% 52 o0b/d?). BgdsGHm©gdo UBo3dom© OO
650 bMdom 0ym FoMdmEagobo yzgws LgBmbbg, gods BsdmEOols. dMEHYgwo Fogdo
390ox3bmols BLobxgddo 96 IROJLOMGOMMS. YzgwsHy dgBo GoEbmzbmdom olobo
Bogbrmmol LBobxgddo 50dmBbbab. ®o3 Tggbgds BMOSB0BoxgMHgdL, obobo  BsFHMOL
Lobxgddo 56 dmb3zbgb, y39w sy M3 30 Boxgbrwdo IxodLOMPHIL. BMOHMbogdol
50m@gbmds  Bogbmwls s JgmEymdsby 67 0b/d*? ©s 54 0b/d*-l Fgop9bs.

b53b9gdols S HMEOMBOEGJOOL 3MWMbogdo (o®dm©Agbowo ogm BsdMsMdo, BoFbmwls

<

5 999mgmdsby.

= Mollusca = Annelida Artropoda Others

Q05265035 5. 9530 D030l LodoOM3g Ml Fgeriols dmbgdmoz0 LdLEHMIEGHOL MI0bsbE o
Lobgmdgdol 2021 ol Hobmzbmdol bgbmbr®o obsdogs
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dombgsgzs 0dols, MHmd 2021 fiewol Lobyxgddo GMoEbmgbmdol 3MmEbEwmwo
9563969090 3353 MOLIYE0sD Ml 390L 93M3bm©m  (53%), dsomo Gogbgo (obs
900l Lobxgdoligsb AobLb3sz900m by3d5MmE F9dE0MIOME0 0gm. bHTROIOM, FSBOOWO
04m 305350 M0560  F0gd0L Mom©gbmds (23%), bmwm ggbloblMosbgdo dzoMmgom
99930605 (10%). bbggdol Momgbmdsd 9%-U dosmfos (©osy. 5).

II1.4. g30gsmbols domIsliols lgbmbm@o obsdozs

33w930L  59m3s690006 go8mIObscY, AIMMZWowo 0465 Lobxgdol Lobgmdgdols
00mdsLy. Bgdmo dmyzsbowo dgomEMmemyool Jqlsdsdols®, bgdms Xy39d0L dobg-
300 Lobgmdgdol s{mbgs, bmem 898amd -93085mbol 50gdol bgarbshymb Rsdmol (30.8
3093303096@0) 99L505d0bo, HMbgdol gJuG®madmmsgos 1 338-Bg. s1939, JodmmMzEowo 0dbs
Lodmom feromeo fmbgdo.

2017 Harol Lobxgdol 30mdsligdol 2sdmm3zwolsl d98gabsoMo dgwgao dogzoLgm:
439ws XanolL Lobgmodgdol Lodmom feor®ds doMmdsled xsddo 7 731 /d? Jgo0bs.
MmO 3 InboermEbiwo 0gm, 439sBHg 99@o© 29dmoMhgms ®30bsbEo MmMbsyIwosbo
dme3990 M.galloprovincialis o5 M.lineatus Lsdwgsgom ferom®o domdstboo - 456.20 9/d* o
2913.75 /3. Bgdmom s0bodbmds dme3gdds dogwo Lobxol fwomGo  Lsdrswm
d0mdsbob 10.85% o 69.3% 9950bs. 51939, Bs3dom© OO {mboom yosdmoMbgms dmiEgee-
19bosbo dmermlizgdo R.venosa (652.10 2/0%) o P.ulyssiponensis (160.20 9/3%), G&:209gdds3
dogwo Lobxol fierowm®mo LsdMswm fmbol 15.5% o 3.81% Tgoa0bgl. 300MLBs0MGO06
390m0Mbgmbgb A.improvisus (43.4 2/8%). ol 300mLbs0MHGOOL feromGo Lsdmswrm domdsliols
(65.2 9/3%) 66.56%-b dgoa9gbs s ILbalthica (13.4 9/3%), MmIgroi 20.55%-b 035390s.
300mUBo0M9dOLMZ0LsE  B0MAsLol  439gasBg  Bomsero  FsB3969dgo  FgdmEPMIsLy o
Dogbmedo ©sx0JLOMP, beagrm dobodoswr®o - Bsdms®do (0.04 2/3%). Log®om bsd s M
00mdsbob  Y4gz9esDg B0 dsB3969d9wo - 0.15% @isxzodloMs 899y Lobgmdgddo:
C.bonellii, P.hirtellus s X.poressa (0.04%). 653 999bgds 961035c0xoaM056 F0g0L, Fowso
Lodwoem 30omdsbom bollosmgdmes S.taurica (40.19 9/0?), P.dumerilii (16.77 /3% o
N.zonata (13.23 9/3%). B0DMOL @5 goBogbmwol Lobxgdo domdslols  dsh3z9b9dw0l
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0350bsBOHOLOm, Bo3ToMO MMOdO 0gm. M5dgbody Lobgmds osxodloMEs BsdmGolb
Lobxgddo D.rubrovittata (0.08 @/0%), H.diversicolor (0.53 ¢/d%) s N.zonata (2.33 @/32). 439eoHg
35gdbodoErmEo  Lodmom fmbs 58mBbs  S.taurica-bl dgdmbgzgzsdo (40.19 /8%, bemerm
d0b0ds¢gr®o - 9999y Lobgmdgddo: P.jubatus, P.maculata, N.cirrosa, H.imbricata (0.04 ¢/32,
0.05 /32, 0.03 @/0% s 0.04 @/3%). M35 KRIYOM060 F0gd0L LogPHmm Losdwmerm domdsls 79.97
3/32-0L Mo 0ym, GMIob 50.2% d9syobs S.taurica-d, 20.9% - P. dumerilii-d, 16.5% - N.
zonata-d. 990dgds 35133650, OMI 2017 ol Lobxgddo 930x35mbol Ho®dMIsYgbgms
00mdsbob  BogMmM MoMmEIbmdOL y4zqgwsdg dgBHo oo dmoms Jmei3gdbg - 98%,
09900930 9653500x 9360560 30900 0gm - 1% @5 dcemU, Bgbloblm0sbgdo - 1% (©osy. 6).

0530535 6. 9530 BLZ0L Lodo®MZgeml dgargzol 39693M030 LBOLEBHMOEGOL MI0BIBEO Lobgmdgdol
2017 Heool d0mdsliol byHbmbm@o obsdozs

2018 ol Lobxgdol 93053560l domdsligdol  bsdmsenm dsB39b9dgedo (7 339.06 ¢/3?)
3393 MMLIYYIE0sbo Imermlizgdo M.galloprovincialis s M.lineatus mdobsbEHmdgb. dsmo
Lodmom fmbgdos: 4310.9 /32 s 1540.8 /32 565653090 FsLoGo fmbom godmombgmes
3939xgbosbo dmermlzo R.venosa (1036.4 9/3?). 9439wty bogargdo Lodwgowm  fmbo
©sx30dboMEs S.incerta-li 9gdcnbggzsdo, Mmdgwog 0.01 /3% offmbogs. e dme3gdols
fwonmo  Lodwmoenm  Gmbs 72977 @/0%>-0b  Gmwo oym, 6MH@Iol 59% dmoms
M.galloprovincialis-bg, bomm 21% - M.lineatus-%g. g3gbLabliM0s65g00sb owowo bsd oM
feonm®o 8563969090 osxzodlotms A.mprovisus-ols d9dmbggzsdo, Mmdgwog 16.87 /%L
0950099609. 439eoBHg 930609 fmboom 508mBbs 8(gemgdolL Homdmdwygbgero Chyronomida sp.
(0.01 9/8%). dobo ULodmowm HaromGo (mbs 2657 /3% ogm, ULosg 63.4% BMmEOMS
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A.improvisus-ob oy, bmeom 16% - Lbalthica-bg. Moz d9ggbgds Moz oaM056 Foqol,
Lobxdo dsmo {eromEo Lodmsm 3sB396909wo -12.69 9/3? IBOJLOMPS, GMIgerdog Hmboom
©M30b56BHMdbL S.taurica s N.zonata, Jdgbodsdolo dmbs3gdgdoo 4.85 @/d? o 1.85 @/0%
000Jdob sbsmyom@mo, 30609 dsboo ogm FoMdmpyqbowo F.stellaris, Eulalia sp., E.naidina,
H.imbricata, H.norvegica, P.limicola - 0.01-0.08 @/3% S.taurica-lbl ULodwoerm {owrmd®og0
9963969090 36535¢0x953M0560 F0gd0L domdslol 38.2%-U 99500996, bmerm N.zonata-l -
14.5%. 890dwgds 35533650, M 2018 {ierol d0mdslols 4y39esBHg domoero d5B3969d¢0m
390m0MbgmEs Immli39d0 - 99.4%, 99dga0 0ym 1gbLsbLM0sEYdo - 0.36% @s dmEMU,
36535¢0x 9360560 F0900 - 0.17% (©0sy. 7).

26:57,0%  12.69,0%

2.1,0%

= Mollusca = Artropoda Annelida Others

Q056505 7. 9530 D030l LodoOM3g9wmb g0l dmbgdcmoz0 LdLEHMIEGHOL MI0bsbE o
Lobgmdgdol 2018 ferol domdsliol LyBMbMGO obsdozs

2019 Herob Lobxgdol Lodmsem ferorm®o dsB3969d9w0 2 875 9/d* 1 9oagbs. MHMYME ;3
AbOEMmbgo 0gm, MmOLLY0sbo Imermlizgdo M.galloprovincialis s M. lineatus bgo
fmbgdom go8mombgmbab. domo Lydrswm {mbs 123.53 ¢/32-l o 148.31 ¢/3%-l F9o9bs.
Y39wobg ©odso domdsboo L.mediterraneum  259m0MBgm©s. 89939 xgbosd  dmenmls3
P.ulyssiponensis-ols d0mdsbol dsb396909e0 Lobxol ggzgers Lobgmdol domdslisbyg Jowawro oym
(1447.63 /8%, bmem R.venosa-ob §fmbs 9m8g3bm 3mbogost 039390s (1072.44 /3%).
139bLEbLEO056YO0IL godmoMbgmes H.pontica Lsdwmsem fewom®o domdsboo - 10.65 /0%,
Gdol dodbodogrmMo 35B396939w0 gobogbmwols Lobxqddo wsxgodioMos (28.58 ¢/d?).
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y39wsbg bo3ergdfimbosbgdo N.guttatus (0.03 @/0?) s P.maeoticus (0.03 p/3?) dbmerme
3905x3bMBHg 259m3w0bbgb. FgbloblMm0sBYdOL Ferrom®o Lsdswrm domdsbs 11.15/32-0l
A0 0gm, LOSE Y39wwsbg IgBo fowo - 96% dmoms H.pontica-bg. dMog5¢0xsaM0560
30900056 Lsdmowm fmboom godmodBgmes N.hombergii (3.8 2/3%), HmIwol dsdlodsgrmEo
§mbs goboxbrmeols Lobxgddo s0dmBBs s 356 10.30 a/3%-1 Joswfos. N.cirrosa-b s N.zonata-
b LOGMOEM §mbgdo 1 ML o6 5©gdo@gdomes (0.01 /3% 0.5 2/3%). 3meodg@gdol Lbsd )sEMm
fwom®o domdsls 7.2 /d%-0l GHmwo ogm, Gmdgwdog 53%  N.hombergii-bg, 31% 3o
H.diversicolor-bg 9m@omo. 6gds@m@gdoi dbmem gsbegbmwmby sgodlombgb 0.06
3/02-0 s Lodowm fiewon®o dobgzgbgdeom 0.01 9/3%, bmwm dGEYgwo oo S.pilidium
BodnGol 93300000 50dMBbs (0.13 /3% Lodmowm faromeo 0.03 @/3%). Gog dggbgds
Q.laevigata-ll s Q.pseudoseminula-l, dsmo HowmdMozo dsbgz96909cmo dOEHYJo F0gdol
Logeomm  domdsbydo 50% s 36.4%-b 99500996@s. g30xsmbol 2019 figwols domdsbiol
9539690 gd0ol Tgx 0990000 JgbodErms 35133650, GMI yz9wsbg IgBo fowo dmEoms
39009 99.3%-00, BgbLEbBLEOOs6gdDY 0.39%, M35 R M6 F090Bg 30 0.25%

095003065 (©osy. 8).

0.24,0% 7.2,0%
11.15,1%

Q0565085 8. J530 D30l LodsOM3gwMb g0l dmbgdmo30 LdLEHMIEGHOL MI0bsbE O
Lobgmdgdol 2019 ol domdsbol LyBMbMGo obsdogs

2020 ferol Lobxgdol LsdMswm fuom®o dshz9b9gdgo 1063.3 @/d%-0l GHmero oym.
©M30bsbEBH0 Lobgmdgdo ogm: P.ulyssiponensis, M.galloprovincialis, M.lineatus @5 R.venosa.
domo formd®ogz0 363969890 Jmernls3gdol domdsliol Lsdmem 358396900l (1063.3 ¢/3?)
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13mbbg 99900965065 A5dm0y@qds: P.ulyssiponensis - 30.5%, M.alloprovincialis - 30.4%, M.
lineatus — 18% s R. venosa — 12.4%. Uo3dom fmbom sdmo®Bgms O.edulis (56.4 ¢/3?),
G0dwol foo 5.54%-U 9950996@s. 3gbloblm0sbgdol Lodmsm farom®o domdsby 21.95
8/0%-b 8950099609, Lowosg MIgBHgbo fowo - 62% A.improvisus-Hg dmoms (13.62 ¢/d%).
9900930 fmbgdom  9o8moMBgm©bgb: P.marmoratus (2.65 g@/d?) oo ILbalthica (2.22 /3.
Y39wsbg odsero fmbomo 856396909000  @szgodloMEs A.bispinosa-l s D.bidentata-U
d9dmbg9399do (0.03 9/3%). 36935 xAM0560 F0900096 EMI0bsbEHMd©s P.maculata 7.77 2/0?
fmbom, o3 3me0odgBgdol bsdmowm farom®o xsdwmemo dmbsggdol (22.33 ¢/d?) 34.7%-U
095099b0s. 8mI©93bm saowo P.dumerilii-0 ©s03s35 16.7%-00 (3.75 /3%). 9439wty
6530900 fmbom godmo®mBgmobgb H.norvegica s Olygochaeta sp. 0.01-0.01g/3%. P.maculata
doM0M5©, Boxbols s dgdmymdols Lobxgddo sRoJBoMEs, Losg oduodowrmEmo
fmboomo 35B396999w0 Boxbamols Lobxgdds sB39bs. BgdoEMEL Y39wsBg Fowsro domdsls,
51939,  Bogbmwol  Lobxgdom  smdmBbs -0.45%/3%, MmIgeog  LYIMPWwM  fromGo
35h39690ol 51%-b 89509960s. BMOd0b0ggMHdOL MO0z Fo®dmdsygbgwro Q.laevigata o
Q.pseudoseminula  dsmo Bog®o™m fmbol Foerls Jglodsdolo, 0bsfogdbab - 52.2% o
47.82%. obobo, doMH0msI, J9BsBbMoLs s Boxbmwols Lobxgdol dobssdbo 0gy3bgb.
9303359960l 2020 ol d0mdslols 35639690 gdol sbseroboom Jgodegds 35133650, MH™I
y39wsDg 9930 oo dmpoms Imemliz9dbg 95.8%-0m, 899005 8035 XM0sbo F0gd0
- 2.1% 5 gggblobldm0osbgdo - 2.06% (©osy. 9).

2% 0% 2%

N

= Mollusca = Artropoda Annelida Others
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0530535 9. 8530 B30L Lods®mzgerml Gganggol 01693030 LdLEBHMIEOL MI0bIbEO
Lobgmdqdol 2020 ol domAsbol LyBmbmE@mo obsdozs

2021 ool Lodmorm farom®o dsbg9bgdgero - 1355.99 9/3%-0b GHmeo ogm. 5J9sb
MOLOYMWosbo s FM39wBgbosbo dmM39d0L Lodwmowm ferowmGo sty 1315.57 @/02-b
M0, Loz MIgGHgbo fowo dmoms: Rvenosa-byg (37%), P.ulyssiponensis-bg (27%),
M.galloprovincialis-ls (24.3%) o> M.lineatus-bg (8.9%). dbod3bgerm {mbgdo wosxodbodos
S.incerta-U (0.01 3/3%), C.minima-U (0.02 g/9?) oo L.mediterraneum-ob (0.03 ¢/3%) 899mbggz90do.
M.galloprovincialis @5 M.lineatus ™mmbogg ULgHBmbol Lobgmdgdo oym, 09dzs, om0
35gdbodoErmEo fmbgdo F9dmymdol Lobxgddo osxzgodboMos (510.36 /3% 296.25 ¢/d?).
P.ulyssiponensis-ob {jcmbols domsgro 3583969090  (671.81 /3% 5Bsggbmeol Lobxgddo
39903006, bmewm R.venosa mbgficmbosbmdom Boxbrwmdo asdmo®mbgmes (1043.32 9/3%).
139bLLLO05EIO06 LTS M dOMTSBOL Towswro FsB3969dgwo A.improvisus-b bgs fows
(8.06 9/3%), ®MIgoE 3500 XSO0 Bodwmsem dmbsigdol (17.07 /8% 47.2%-b 89500960.
51939, @odmo®Bgmes Lbalthica 3.79 9/d?-om s C.erythropus 1.81 ¢/3%-0m (d9Lsdsdolo
36Mm 396G Mo 1sbdodgzdmdoom - 22.2% s 10.6%). ©md0bsb@ Lobgmds A.improvisus-ol
9oJLodoEr Mo fmbs Bsgbmwol Lobxgddo sGOJLOMS. yz9wsdg dobodserMo fmbomo
95h39600om  asdmo®mBgmes D.bidentata (0.02 /8% o M.gryllotalpa (0.03 ¢/3?).
3653505360560 F0g00L doMIsLOL Lsdwsem Harorm®o dmbsizgdo 21.83 9/d*-0l GHmero oym.
50 ol d0mAsbol dowowo 393969890 sxodlo®mEs P.dumerilii-ols dgdmbgqggsdo (6.22
3/02), G5 0500 Loghomm Lodwmom fawon®o fmbol 28.5%-0b Gmo ogm. dmbszgdom
33069 PBsdmMBgdm©s obs Fergdol ©mdobsbEo Lobgmds S.taurica 6.21 3/8*-0m, bmerm
©6sMBRgbo Lobgmdgdol Lsdwmoem oMo {mbs 3 gMsdl 56 5©gdsdgdmes. b9ds@m@gdols
faromGo  dmbszgdo 0.71 /32 oym, bmwm 3GGygo  Foo S.pilidium-ol -0.45 ¢/0%
BM©53060539M900L HomdmIsgbwrgdo - Q.laevigata s Q.pseudoseminula {fmbgdL 96sdMS©
065§owgdbgb (0.16 /3% s 0.15 ¢/3?). 2021 {erol domdsbol dmbszgdgdol sbsgrobo
L5Mogdsly 43503l 3513365, GMI  g439wsby dg@o Howro ImPOoMs TmermlszgdHy
97%-0m, 899930 0Ym 365350 X2M0560 F0gdo - 1.61%-0m, BgbLEbOLOBYdO 30 1.25%-U
0950996009 (©osy. 10).
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= Mollusca = Artropoda Annelida Others

0530585 10. 530 B30l LodsMrM3z9wml Fgenol 396986030 LYIBLEHMEOL MI0bIbEO
Lobgmdgdol 2021 ol domdsbol LyBmbmGo obsdogs

5 fiwosbo 33eg30b 9gagdol Lsgdzgwby 89a30dwos @336, OMI Yzgws
ol BgBMmbmOo 33193900LSL PoMMGME LyEYMODY doMIsLoOLS s MOMEIbMdMOZ0

0350bBsHOOLom  3OMEIBEGHMWI©  ©MI0bIBE  Lobgmdgdl  MmOLIYEwosbo  Bmermlizgdo

096009606, bmem  fargdol  dmbsgawgmdom dmdg3bm  5©A0wgdL 03539096
9653500 x 5300560 F0900 s FgbLEbLEO0sHJOdO (©osy. 11).

b »fe0560 09093900 0653035

M

2017 (%) 2018 (%) 2019 (%) 2020 (%) 2021 (%)

3mel33900 56) Hd0 6056500 30900 e g3qblisbLM0s67d0

056505 11. 2017-2021 §f 93085mb0L Lobgmdgdol 9993900l obsdogs (3Gm3gbdmewo
9539690¢0)
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0v9 Bgdmo dmy3560¢ OsMTL 393300 IO0™ (Oosa™Msds 11), 936086530, ™I
MOLOYY0sbo FmErmli3900L 439wsbY B0 dsB396909w0 2021 (gl sxzgoJlLoMm.,
bom 439mobg domoero - 2019 Hgwb. IM635¢x 00060 F0gd0L 3MM396EWwo B
LobgBYgs, bergnem ggblisblim0sbgdl 89s0gd00 1EsdOEMEMmO FEYMTIMGMDS ) FOMSZ0).

IIL5. g30gsbols mdobsb@o Lobgmdols Alitta succinea (Leuckart, 1847)-1
30M3gEMHoveo EIHLOSMYDS

Bogo®m3geml 8530 B30l LsdbMmgm-s08mbisgrgm LsbsdoMm bmol bgwwmzbm®o
LOLEBHOOGOL §30RMBsd0 EBOJLOMYdMEO 0gbs FMZ5XRsYM0BOL MT0BBEHO Lobgmds
A.succinea. Bg3gbl 3096 gowsHY39B0wo 0dbs 93 Lsbgmdol domdgEHMomeo dmbsigdgdol
d9LPogams, o3 993bogM e Losbargl Fo®mdmowygbos, bmwm domdg@momwo sBoswobol
990093900 d9dp™ddo Log39dz9els Bomymoo 50bodbyeo LobgMdOL
00M36MHMOIGH0MXMd0L 45BLsBLIML.

59 30Bbom 99m33Wwgmwo 0dbs 0b030Ms 296339 JOMNMIWOMdS, Lvyen 111
06@030©0.  FoMgdMEo  999agdol  sBoewobol  LoxywmdzguBg dmbEs 330603930l
09092900L 296D Mao@gds  IMEr0sbMmdsdo,  MLsg  9gJuGHOI3MOEosl MM gdgb.
LEAHOGOLEHOIMMO  068MMTs300  Fogdmwo 0dbs  Fgadmzomo  Lobxgdol  sbosrobol
Log3mdzgarbg Losdo sboliosmgderom: 1. mEOYBOBAOL Loa®dg (L), asdmlsbmeo 13-do; 2.
M6560bdolb  bgowo fmbs (W1), godmbsbmwo g6. gomgmedo; 3. mMpsbobdol ddmswo
fmbs (W2), 3459mUsbmemo 3. 96ogoendo.

A.succinea-bl BmIs-ffmbomo  Jgsagbermdol  dglfogerols dobBboo  Lyggeng
L53Momgdo Bo@ oMo 2021 Herob dotrEHdo, dsolbs s ogerolido (3b. 1,2,3).
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cb®ocro 1

L5399 Bodwmdomgdol Imbsiggdgdo A. succinea-l dmds-fmbomo d9dswp9gbermdol
d9bobgd, 2021 ol dsd@GHo

N L, bog®dy, L Wi, Bgoo §mbs, g W2, 3365¢00 fmbos
1 4,6 0,31 0,29
2 4,8 0,32 0,30
3 5,7 0,62 0,52
4 83 1,32 1,25
5 8,4 1,33 1,30
6 6,5 0,82 0,72
7 8,6 1,34 1,02
8 4,7 0,16 0,14
9 4,6 0,16 0,13
10 6,2 0,79 0,77
11 7,8 0,83 0,79
12 81 0,90 0,82
13 7,2 0,72 0,70
14 88 0,42 0,38
15 4,6 0,29 0,25
16 4,5 0,30 0,29
17 6,4 0,46 0,39
18 83 1,12 1,10

cb®ocro 2

bo39g Bodwmdomgdols Imbo399gdo A.succinea -l Bmds-frbomo 99dopqbermdols
d9bobgd, 2021 ol dsolo

N L,La Wi, g Wa, g N L, La Wi, g Wa, g
1 8,2 1,32 1,25 26 6,9 0,83 0,73
2 2,5 0,06 0,04 27 6,9 0,75 0,67
3 5,1 0,37 0,33 28 5,5 0,23 0,21
4 5,5 0,34 0,29 29 5,9 0,26 0,23
5 5,5 0,60 0,50 30 7,5 0,80 0,62
6 8,1 0,46 0,39 31 4,1 0,35 0,31
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7,5 0,37 0,26 32 3,4 0,06 0,05

7,2 0,07 0,06 33 7,2 0,82 0,62
9 5,2 0,31 0,29 34 5,9 0,60 0,50
10 6,4 0,37 0,26 35 6,2 0,63 0,51
11 5,8 0,37 0,32 36 8,1 1,30 1,19
12 8,2 1,00 0,90 37 3,9 0,05 0,04
13 7,6 0,81 0,70 38 6,6 0,32 0,27
14 7,2 0,80 0,69 39 7,1 0,51 0,46
15 5,0 0,18 0,12 40 6,3 0,34 0,32
16 5,5 0,27 0,19 41 6,3 0,29 0,26
17 5,8 0,07 0,06 42 8,3 0,70 0,61
18 7,8 0,80 0,62 43 7,9 0,51 0,46
19 8,2 0,93 0,88 it 7,2 0,44 0,34
20 7,4 0,80 0,62 45 7,3 0,73 0,70
21 7,3 0,83 0,60 46 6,4 0,34 0,30
22 5,5 0,07 0,06 47 5,5 0,23 0,21
23 6,3 0,32 0,30
24 81 0,92 0,88
25 8,1 0,05 0,04

sb®ogro 3

bo39e0g Bodwmdomgdols Imbsggdgdo A.succinea -l dmds-fmbomo Ggdswp9gbermdols
d9bobgd, 2021 ol ogerolo

N | L,u0 Wi, Wa, o N L, Lud Wi, o Wa, o

1 3,6 0,05 0,04 24 6,5 0,59 0,50
2 7,4 0,80 0,62 25 8,3 1,03 0,78
3 13,5 4,18 3,44 26 7,3 0,81 0,61
4 12,0 3,65 3,03 27 1,5 0,05 0,04
5 6,5 0,07 0,06 28 7,3 0,50 0,41
6 6,5 0,27 0,19 29 6,5 0,37 0,26
7 7,5 0,28 0,20 30 6,5 0,28 0,21
8 7,4 0,27 0,21 31 7,5 0,82 0,62
9 6,5 0,27 0,19 32 7,3 0,80 0,59
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10 6,5 0,37 0,26 33 7,3 0,73 0,67
11 8,5 1,00 0,82 34 9,0 1,23 1,00
12 5,5 0,09 0,06 35 9,2 1,43 1,02
13 7,5 0,80 0,62 36 9,1 0.52 0.49
14 7,4 0,69 0,60 37 8,5 0,89 0,79
15 7,4 0,72 0,70 38 9,2 1,40 0,89
16 6,5 0,07 0,06 39 9,2 1,38 1,29
17 1,0 0,03 0,01 40 8,6 0,88 0,80
18 7,3 0,69 0,59 41 10,5 1.43 1.02
19 8,3 1,35 1,25 42 10,5 2.43 2.33
20 7,4 0,83 0,75 43 8,5 0,91 0,86
21 7,2 0,70 0,61 44 9,5 0,79 0,71
22 7,4 0,72 0,59 45 9,5 0,80 0,67
23 6,5 0,81 0,70 46 6,6 0,27 0,19

653 d99b90s bgemgbm®mo LmdlB®mo@ol A.succinea-ll Bmdols s bywo s IS0

Pmbgdol  3mEEs3o0l  B0MLESGHOLGHOIMEG  9BsoDBL,  BomgdoB03MNMO  FOTMMNZWGO0!

dogo0wgo:

1.

MmO960Bdol Loa®dgd, GmyMEOE d9gdmbgzgzomds Loogd, Lsdwseme, 7,04 LI-U
dooefios;  356005b6LsL  sB396909w0 3,45 UBB-05  LEHBIOEGHWMWO  gosbGs 1,86;
396005300L  3m953033096¢H0  26%-0d O (339¢09d500MdOL  LydMdm  bodbmemls
MobErmggds;  Lodwom  MHomIGBH03Mwol SBLEMEMEMOO  3MmIowgdol
95396909gcwo  0,18-1  F950096L; L5GMOEM  SMHOMTYEH0ZNNWOL  BIOEMOIOMO
3MIogds 3%-05, o3 B0odbsgL, GMI LsIMswm  SMHOMIGEH03MWOL  ASTMMZOol
LOBMLEY T53TYMBOWGOIOY;

656030l LM Byeo fmbs 0,65 g-0s, 3OO i™bs 30 0,56 @;

MM560Bdol BLog®dgls s by s IO [mbgdl MmOl 3mEmgEsE0GOo 35380600
dE0gMos, dgLsdsT0LO, JMOIEsE00L  3MIR0E0I5EHOL 360d3bgermds 0,76 s 0,75
JODIMNL 50938 MBOM  Foo0s  3MEOIEs300L  30958303096G0L 3603369 mds
MO960bdol g s Mo, s 30Modom, ML s By [mbgdl Tmeo,
d9L50580bs, 0,97 s 0,99 9OHPYMEL >©f93L;
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4. 930900 5Bseobo MOABODBIOL LogyMmdgls s By s FIMSE Fmbgdl TmGol
mB39693L, O™ Log®dgdo 1 3-om ds@9ds 0fj393L bgero mbol, Lydswme, 0,25 g-om
@5 M50 fmbob, Lsdmsem, 0,15 y-00m gsBOHEL;

5. by @y 33O [mbgdl Jmeol MHgaMgbomeo s65¢r0Bo 0p35600698L, MM MmGys-
B0Bdol bgoro fmbol 1 y-om Fo@gds 0fj393L ddGso Fmbol, Lsdswmp, 0.85 y-om
239BOEIL. 3MOHIES300L (300MmF0GdS EIBI0S S 0,006 g TgoY9bL;

6. mM560Ddol Moo mbol 1 -0 85BHgds MgMOOEsE A5dmo(393ws bgwo
Pmbol, ULsdmoem, 1,16 2-000  25HMH©IL.  90bodbmew  ©s9M30©gdMgdsd0

3MO9W5300L 300MmT0Gds 300093 MBOM dS0s S 0,002 ¢-b Fgo009bL

0530 IV. g3085mbol o 8530 B@30L Bogs®mzgwmls Igeaols g3:mwmyo®
a3MbdgombotmgdsdoError! Bookmark not defined.
IV.1. 93085460l (o®dmBoagbgero mOlisamwosbo dmernls39d0l mdobsb@o
b5bgMdgd0, MHMYMM3 d0MBOEMIGHMMJO0 S 30MIgE0TIbEHSEBHMMYO0
y39ws LobogmaEbewm 36MHMmEgbol LomosgzgE H96a39-50agbomo Mgsd30gd0 0mM3gd.,
OMdgwog  2oblobeg®agl g gdBHOHWoBgdol  0bFHIbLOME 2o AO0WGdIL. 53
0350 LoBOOLOm, 0096906030 BO30L Fyseo [oMmBmoEygbl ©os GHodolL 96y39-smygbom
LoLEGYIsL, GMIgedog 9HOo Lsbol bogm0gMdgd0 0556993056, bmerm dgm®mgbo - 5©AYd0sb.
D030L fyol 796339-500099600 Mga1ws309330 B0HB03NM-J0T0NO BoJEHMMIOMID 9OHPO©
96003690m356 Ml 0585dmd3L  igeol  gmgbowo  mMAsboBIgd0.  ©IbIBIMIdIOL
05b5LsBMPSOMYds  BOWEGHMOE0WO  5dBH03mdol  Pyowmdoms s  296M90mbmsb
39390MEo@MM0 45330l  99939Md0m, 9bs30MmMd9d96  96335-s0ygbomo  3MMEgLgdOL
SMLYGOMBAS.
9O»-900m Bomgen Fogooml FoMdmoa bl mMLoyMEr0sbo dmermlizgdol - M.lineatus-
obs s M.galloprovinicalis-oll bgo3egbs be30L fyrol Jodon® 89dsygbermds®y. ,,50
Lobgmdgdol  3MmIMs300L  BOOL  3OHMEgLdo  sEAOWOo 53l  obyzomo  Mg5gd30gd0L
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_Toc108638257

395JAHomEqdsl  (H202-0L mby 0B6M©gds). ©93MMm©wyd30mwo 3MmiEgugdol 0bdgblogm-
BB 9o F03ObIMYMOL 9BABIOL 25d0gMdIEo IMbTsMgds s TgLodsdolo,
6030009090505 3300l 999 95939 3OMPOYIBHO0L Aodmymas, 9By H202-0b ombols
399306M90s. dglodsdols©, 30E09d0L FodMs3wgdoL 39M0MEO bgwl MHymdl Brgzol yswdo
5039600 M95d(30900L 5MLGdMOSL™ (Tamoxxuam, 1989: 66). 5§96 Fga30deos ©35L3365m,
G MOLIYOME0560 FEml3gdol Bb3sslbgs Lsbogmabam 3HmEglo bbgsolibgsbsoMo
dmgd99dl D30l fywol Jodome 993s0agbermdsby.

B3gbo Lobyxgdol Vgdmbggzsdo, 930x3smbol MA0bBE Lobgmdgdl doMHomso
0960mo9bs  MmOLIYOosbo FMWML3gd0 s FMOZOERYM0B0  F0gdo. Lobgmdoms
5m©gbmdol  dobg30m, MOLIYWI0sbo  TMEL3gdo  MbgObgdEmgdol  ghHo-ghmo
doMOMOO XFMNRB0S. 00O JobLO3MPMHPP0 OO MIMEIbMdOM 93b3wgds Fogo BE3z0L
Lobsdomm  Bmedo, Losz 00MmAslols s sLsbeEgdol  LodFoEM™3z0L dobggzom o
d3bm36M90 353993l IOl 30M-Z9E0 SAOWO ©)353050. FMEi3900 30639boMolbM3s6
Ol SLOIEgd96 BLBIIOIOo d0Mm(396MBYdOL BMbJ30MmboMmYdsTo O MZselishobm syoo
393050 B30l ©bgHbgIermqdl ImEMOb.

Lobxdo MOLIYI0s60 FMEM39d0I6 osxojlotMos M.galloprovincialis (L.1819) o
M.lineatus (Gmelin, 1790). 50603690 8339008 MM, OMYMOE BowGHMSGMMHJIOLS,
doe0sb 0EO0Y, 29bLH3MMEGdOm, F530 BMZ0L Tgergzby, Loog 93mLOLEIYIS Lb3gssLlbls
bs6oLbOL sbPOM3MYG6H HgImgdggdsl 2oboEol. olobo, HMYMEE BoOMME A93M(3ITY-
0o Bobgmdgdo, Jgodegds god8m309gbmo BE30L 93mEMma0mo dymdsmgmdol oboo-
39OMM©,  3obLIMOOGOom, D30l  obgm  bofogrdo,  MmIgwog  396L39JGHOME0s
356030l gobgzomatmgdolismgzgol.

3530 D030L ©3FMFY0s6900L FgoOHMml goblisbw3z®ms GMYIE0s, Foa®msd vbs s03608bmm,
®md obobo FoMdmoagbgb 306M39ws© Fobs30MmMBL 93mEma0mHo LoG 300l Fobgoms-
6900L A56LSBOZMOLIMZ0L.

dM535cMm0o3bmgsbo  dgbog o  dmboszgdgdo  g30B39690L, MM B3zgbo  3¢sbg@ol
930 MoMOM0 MMM A560(30L 333906 (330 gdqdL, Mog dol yzgws 3mA3mbybEdo
3006@gds.  bmBom  Mm39560L bOM3Mygbm@ds  ©sd0bdMMHYdsd Moy  Fgdmbggzgddo
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39IV0RS BOZOMEs© L5390 bmMIGOL. 53 IBEOOZ bl MMMGOM Ib0T36gP MBS
0d9bL  §goebo@g3900lL, OHMYMEOE d0MEMYOMMO M300my5(id9boL LoliEgdol, s3GMgm3g o0
LobGgdob  Eo3greo 3mA3mbgbEgdoL - DBMM3Esb]@™mbol s g3oxkzsmbol Jglfogems.
MOLORMWosbo  IMWM3900  BoWEBHOOGHMMYO0s, Fo00  dMbsfogmds  [golis@g3zgdols
39009960000 doeBg OO0, o3 0dwrg3s LsdMoEgdsls, dmbodMmMmobywo 3306039080l
009930 359mboygbgdes.

300OMbRgO™Io bb3oolbgs 9353493405690 obogob Fywols mzomysfidgbool 36m-
39L80 oo 3603369 Mds 5438 M35 BP30L MGYIBOBIYOL. olobo B30l Fywowsb omg-
096 Lbgosbbgs gwgdgb@l, 9500 Mo, 653mMIBsE @S 9xM™M39096 ™Ms305600 Lbgmendo.
35250mMO©, 30539335l IMbs3gdom, dmezo M.Lineatus s30L Ubgmwdo ©@Egdo
5360™390L 0.0003 6 0.037 3y-00g 65300mdL (I1arakosa, 1975: 45-46).

DM, MOBORO0560 IMEL3900L 49FBOWEHMHZ0 S ITBIOOLBYOGEO 535MI5EO
15305Mm@ BOVIYMROEI0S. FoRIW0OE, F0EOJOL F9d0sm, FOBROWEHMME Boffogszgdo 40
@56 1,2 83-0009. mOLOME0sbo dmm39d0 BowEHMog9gh doebg oo IMEMEMdOl
095U, Bogoomoq, bodsbfzol dgwderos geo Losmdo oxowEHOML 10 wo@®mo {yswo,
boem doodsl - 2-5 o@Mo (fyerol Madm dspswo G9d39M5¢ Mol @O®ML - 930, bmwm
MROM OO 3H9339MoB MOl - Bo3gdo). BoWw G300 FoMTmoaqbl g9ddgdvIm,
352658 M93M00Mgd5© 3MMEILL. bofenogol gobyeogdo sdwogmgdgb FowEMmoiEosl, bmewo
G3060L  9byogd0 30 - 3oModom, 53539096 Tol. 5ToLMD gBMo©, ByMzmwo Lolb@gds
53MmBEOMEgdL  IM935wMOEbMZ0  RodBHMOL, OMIwgdoz Bgmddggdgb  FowEHMs3gool
36Om3qlbg, §odfedmzsbo  GHMod@ol TgMmbgzom MbseBY, Logmegdol goblbsbg s 5.9.
RBOEHM300L 063)9blogMds HTMI0YIMW0S Mg39 B0EOOL SBs3DY. 35B9MS B0OYdO
Albg0 BMMIGOMb 99sMmgdom MBOM 0bEIbLOMMI® BowH®s396.

MOLOYY0H FEML3gdL MBI 93, POBOWEHMME EI-wsdgdo 20-40 oE®o
09500, 250m530GHM3906 M5 FoLRSD MOYBMEO S 9OIMEOYIBMEo [FoMmBmImdOl 833003
Bofos390L. 29B0WEHOMWOo J03OMMOYRB0BIGO0 s MmORBMo FoMTMmIMdoL 9330030
Bsfos3900 50§9396 dmemi30-goEHMo@MmMoL BoFdwol dmdbyumgdger LobEgdsdo, 3530b,
L3 M39MoLo bsfows3zgdo, o0 FmMol Bogmmd3MHMmEwdBHgdol 39mgdo 0wgdqdosb
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3sbGHool  Bgs3060L  WMmOm3z56 IM9by. wmfm ©sd0bIMMYdol dobgzom 033690
36O @ 2odmdyzsbo  Logmbol 9dz9mdom  20dmMm0I3bgds  2oMgm.  dmermlizo-
ROWEAMIGMMOL (3bM39wdYgmzgmdol gl Bo®Bbgd0 WMmOHFMLmb gMms© 890393L s3M9m39
M6256Mwo  99659MH 0930l 2oblsBLZOM  MoMmgbMdsL s FoMTMoaqbl  3MmI3gJu®
3Mb396E®oGL 3030MMmMys60DIgd0L 339d0Lsm30L.

509235605, IMEM30-BoEHMGMMGO0  iYr0sb godmod)39996  ©sds00bdMEMd
60300096M9093L, MHMIgEms Boffowls 0ygbgdgb BogMms®mo 33930Lsm30L, bmwm IBsMRIBYBL
53639096 30360 MMOY60HT9d0LsmM30L. gl 35651369Wwbo 30, Mogol FbGOZ, WgBHGOEGHOL dFo-
390 3b™39wgd0L 15339005. B MHOEB3T0 9Ol BMYoYHMO 3939w R9gbos6O dmEN30.

Dgolisdg3olb  030m5(d9boll LolEGHAoL LoIAWs3EY OO  ITMIOWYOMEO
0950bo3gzdo  ImEml3o  BoWEHMIGHMOGO0L  MomMmEIbMdsLy @S  9JBH03MOSDY, MoYBS
3036MmMMA560DIGd0L b0, FMmIbEobmb mGmYBMEo bsMBgbgdols @y bs30Md3MM©YYI-
G900l 3069650 BoE0s, 890dEgds J0sbs© 0ymlb M9goobgdMwo dmermlizgdol doge,
MMIEGd03 99335605 Fomdmoa9b9b [gowlo@ 930l Mm30msfdgbols Lol gdol dbodbgwrm-
3969L bsfoemls.

30OMLRIOML  SBPOMIMAIBMMO0  IB06IMNMGIOL OML, gowdo bgzgds Logmazs-
35™36090m s LIfoMIMm bsMBgbgdo. obobo FoMTMoAgbl bo3m0gMgdgdol MmO xawmRL:
3069656 BsMHOWGOL 5 MMYIBME G9bsgmmgdl, MHmyme 3 dgfimbowo boffows3zgdol Labom,
olbg oblboen  dEyMTomgmdsdo. gu  bsbgbgdo oo oM bmdom bB3wgd0b Mo
095039390, (3300056 fyarol bosGolbl, MH™Igeoa godmMboays@o bgds s s8o@™a
390dgds  gobboeren 0dbgl, MHmymeE 306039Ws©0  sd06AMMGds. [gurmgobo 2o6gdml
©5330L 30Bbom 56 Mbs 313500 [golis@g3do 306390 sd0BAMMYdOL dmMbzgG..
530bsm3zol  Mbs  MBOMB3ggymoe  MbsBgbm  BHgdbmwmyoom  (omBmgds o
3935999x md9gLMo Bd0bsMg yargdols gofidgbol dgommqgdo.
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Common description of the thesis

Applicability of the thesis.

The negative impact of anthropogenic factors on the functioning of water ecosystems has led
to undesirable changes in the biodiversity of seas and oceans. The increase in demand for dietary
protein has pushed humanity to the level of the world's oceans. The importance of the seas,
including the Black Sea, plays a major role in solving this problem. The protein supply in the
hydrosphere includes not only fish, but also molluscs, crustaceans and other hydrobionts that have
nutritional value. The largest part of benthofauna, which includes epifauna, i.e., invertebrates
growing on a hard substrate, with attached living forms, plays an important role in the creation of
bioproduction of ecosystems. Epifauna is considered not only as a constituent system of edible
hydrobionts, but also as an active participant in the process of coastal biofiltration. The
applicability and importance of the research topic is clear from all of the above mentioned.

It should be noted that many scientific studies of almost all constituent components of the
Black Sea ecosystem have been conducted. It is very interesting to study the biodiversity of the
hydrobionts of the Georgian shelf of the Black Sea, which is still ongoing. A number of interesting
papers and articles have been published on ichthyofauna, zooplankton, benthos, ecological and
physical condition of water, but epifauna is studied less intensively, as evidenced by the scarce

literature about it.

Aims and tasks of survey.
Based on the importance of the issue, the aim of the dissertation thesis is to determine the
structure of living organisms attached to the hard substrate in the southeastern coast of the Black
Sea, conducting those primary basic studies, which have not been conducted so far in the direction

of epifauna research in the southeastern coast of the Black Sea.
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In accordance with the purpose of the survey, the tasks were determined:
e species identification of hydrobionts composing the epifauna;
e Determining the annual dynamics of the number and biomass of epifauna;
e Comparison and analysis of five-year average annual data of epifauna quantity and biomass;
e Determination of interconnection between species;
¢ Identification of dominant species;
e Size-weight correlation of A. succinea, which is important in fish nutrition and one of the
epifauna species;

e Detection of invasive species;
e Creating a database.

Research object and methods.

The object of research was the epifauna spread in the southeastern coast of the Black Sea - a
set of organisms that live on a hard substrate - artificial and natural formations. Sampling was
carried out seasonally at different depths in the southeastern coastline of the Black Sea (Kvariati,
Green Cape, Tsikhisdziri) for 5 years. A total of 60 samples were collected and treated (12 samples
per year). Researches were conducted seasonally in 2017, 2018, 2019, 2020 and 2021.

The initial treatment of the samples was carried out on the shore, and finally the survey was
completed in the laboratory of the Department of Ichthyology, Aquaculture and Water
Biodiversity of the National Environment Agency of Georgia within the framework of the
memorandum of Batumi Shota Rustaveli State University. Organisms were differentiated by
species, thus creating appropriate databases. Collection of epifaunal samples was carried out at
different depths using a special frame with an area of 324 cm? and a scraper shovel.

After the initial visual examination of the samples, individuals were differentiated into groups
(molluscs, arthropods, worms, porifera, phoronids, bryozoa, foraminifera) and fixed in 40%
formalin solution. For the identification of species, the following were used: the three volumes of
the Black and Azov Seas Identifiers, by V. A. Dogel (1981) and B. The textbooks of Kurashvili
(1996), the data of the Internet website WoRMS, we determined the number of hydrobionts by

the method of counting individuals in the sample.
50



Species were counted with a Bogorov camera through binoculars, and finally the number and
biomass were determined for an area of 1m?. We determined the biomass of species and the raw
weight of the research individual according to Borutsky's method. We determined the dry weight
using the Exact Weight Determination method. After calculating the body length, raw and dry
weights, we determined the size-weight correlation, during which we wused: for the
systematization of the length data - a row of numbers indicating a combination of random values.
After ranking the size and weight values, the frequency of their meeting was calculated; The
indicators of the variation of the values were studied and calculated using the methods of
statistical analysis: Average length, dispersion or variance, standard deviation, coefficient of
variation were determined by the distribution curve of the mentioned quantities; Since our aim
was the correlation analysis of the size-weight characteristics, the correlation coefficient between
the values was calculated using the Sokal method. Based on the regression analysis, the regression
coefficient was calculated, the so-called by Kramer's formula. In order to calculate the correlation
coefficient and regression equation, using the M.Excel program, we compiled the empirical rows

of 111 individuals (number of species).

Material and technical base. The material was processed in the laboratory of the Department of
Fisheries, Aquaculture and Aquatic Biodiversity of the National Environmental Agency of
Georgia. We used the tools available in the laboratory to determine the biomass and quantity.

Sampling was carried out in Adjara, Department of Emergency Situations Management of the
Ministry of Internal Affairs with the help of rescue training and response service specialists. The

divers were equipped with the so-called MARES breathing equipment.
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The scientific innovation of the thesis is as follows:

e In the south-eastern coast of the Black Sea, we studied for the first time the species
composition of the species attached to the hard natural substrate - rocky formations;

e Seasonal and annual dynamics of the number and biomass of survey objects were
determined;

e Dominant species were identified, their role in the functioning of the marine
ecosystem was assessed;

e For the Georgian shelf of the Black Sea, for the first time we studied the size-weight
characteristics of one of the species of epifauna (artificial substrate) - Polychaeta
A succinea, their correlation and bioproductivity;

e Outlines of the role of natural epifauna in the development of mariculture were

outlined

Theoretical and practical significance of the work
Due to the relevance of the topic, scientific innovation, the volume of the experiment and
the level of conclusions, the performed work is of great theoretical and great practical interest.

The results of the five-year (2017-2021) research of the thesis work provide enough basis to
fill the gap that has been left in the assessment of the coastal ecosystem mentioned above.

In the future, this will be a kind of guideline for their comparative analysis, conclusions and
recommendations.

Artificial reproduction of the biofilter molluscs - mussels, as representatives actively
participating in the biofiltration process of the coastline, through the development of mariculture,
is noteworthy.

Dissertation thesis structure. The main text of the thesis includes 183 printed pages and
consists of an introduction, a literature review and an experimental part, which includes the
characterization of the research material and methods and the analysis of the research results.

Conclusions are presented with 11 points and 2 recommendations. The list of literature is
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represented by 37 sources. The text includes 24 tables, 7 diagrams and 18 photos. The work is
accompanied by a 43-page appendix, in which the results of the biometric analysis and

mathematical research are described in detail, represented by 13 tables and 8 figures.

Approbation and publication of research results.
5 scientific works have been published around the research material: 3 conference materials

and 2 journals with impact factor classifiers:

1. Biodiversity of the Fouling-epifauna Distributed in the South-Eastern Part of the Black Sea

—Proceedings ICAE-2015, pp. 271-274. Thilisi, Georgia, 2015.

2. Weight-size Characterization of Alitta siccinea (Leuckart, 1847) Distributed in the South-

Eastern Part of Georgian Black Sea — International Journal of Fisheries and Aquatic

Studies. New Delhi, India, 2017.

3. Distribution and Quantitative Characteristics of Four Invasive Alien Species of the Black
Sea Coast of Georgia - ACTA ZOOLOGICA BULGARICA; ESENIAS and DIAS Scientific
Reports 4 Research Article Acta Zool. Bulg. 72 (4), December 2020: pp. 539-544.

4. Biodiversity, Species Composition and Current Trend of the Benthic Invertebrate
Community of the Rocky Infralittoral Habitats of the Georgian Black Sea Coast —
International scientific conference. Marine Ecosystems: Research and Innovations. Book

of abstracts. October 2021: pp 39. Odessa, Ukraine.

5. Biodiversity of Macrozoobenthos in the Black Sea Coast of Georgia - International
Conference. Research and Assessment for Sustainble Use of the Black Sea Shellfish
Resources. Book of proceedings ISBN 978-619-90271-3-4. Maritime and Fisheries Program
2014-2020. March 2022: pp.22. Varna, Bulgaria.

Also, the paper was approved at the meeting of the Faculty of Natural Sciences and Health,

Biology Department of BSU.
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Content of the thesis

Chapter 1. Literature review
The paper analyzes 37 literary sources, where the analysis of information sources related to
the dissertation topic, the main results and concepts related to the research problem are discussed.
The paper also includes a literature review on epifauna and Mediterraneanization, during

which we mainly relied on the articles of various scientists.

Experimental part

Chapter II. Object of survey and methodology

The object of survey was the epifauna spread in the southeastern coast of the Black Sea - a set
of organisms that live on a hard substrate - artificial and natural formations. Sampling was carried
out seasonally at different depths in the southeastern coastline of the Black Sea (Kvariati, Green
Cape, Tsikhisdziri) for 5 years. A total of 60 samples were collected and treated (12 samples per
year). Studies were conducted in 2017, 2018, 2019, 2020 and 2021 seasonally.

The material was treated in the laboratory of the Department of Fisheries, Aquaculture and
Aquatic Biodiversity of the National Environmental Agency of Georgia. To determine the biomass
and number, we used the tools available in the laboratory.

Sampling was carried out with the help of the specialists of the Adjara rescue training and
response service of the Emergency Management Department of the Ministry of Internal Affairs.
The divers were equipped with the so-called MARES breathing equipment. Epifaunal samples
were collected at different depths using a special frame with an area of 324 cm? and a scraper
shovel. After the initial visual examination of the samples, individuals were differentiated into
groups (molluscs, arthropods, worms, porifera, phoronids, bryozoa, foraminifera) and fixed in 40%
formalin solution. For the identification of species, the following were used: Trilogy of Identifiers
of the Black and Azov Seas (Bogauuuxwuii, 1972), by V. A. Dogel (1981) and B. Kurashvili's (1996)

guideliness, for crustaceans we used the updated classification (An Updated Classification of the
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Recent Crustacea, 2001) and the data of the Internet website WoRMS (www. World Register of
Marine Species), we used binocular Leica MS 5 and microscope Leica DMLS. We determined the
number of hydrobionts by counting individuals in the sample. Species were counted using
Bogorov's camera and binoculars, and species biomass was determined using Borutsky's method
with torsional and electric scales (TREE HRB 103). Finally, the number and biomass were
determined for an area of 1m?2. A ruler made of organic glass was used to measure the body length
for measuring the size-weight characteristics of the polychaete worm A. Succinea. Dry weight was

determined by the method of determining the exact weight - using boxes and a drying cabinet.

Chapter III Analysis of survey results
III.1. General description of epifauna

On the basis of literary data, the information about the species obtained as a result of the
research was carried through the desktop study.

Class Tubothalamea (Tubothalamea, Pawlowski, Holzman & Tyszka, 2013) — Protozoa
which are characterized by a small number, but being significant part of the epifauna diversity.
One of them is representatives of the Foraminifera type (shelly amoebas) Quinqueloculina
pseudoseminula (Mikhalevich, 1968) and Quinqueloculina laevigata (Deshayes, 1831). They are
primitive organisms whose soft, protoplasmic body is covered by a shell of various structures and
compositions. Foraminifera are mostly marine animals. Most of them are benthic forms, but
sometimes they also choose a hard substrate - rocky formations. Widespread in the oceans,
Marmara, Mediterranean and Black seas.

Class - Gymnolaemata (Gymnolaemata, Allman, 1856). Zooids are large in size. They are
typically multicellular forms of saline water, but they tolerate its variation well. It is the most
common form in the Black Sea. Bryozoa are classified into 3 groups: marine, freshwater and fully
marine bryozoa. Gymnolaematas belongs to the third group, i.e. representatives of our sample
class. A large number of species belong to this class, possibly due to the presence of specialized
zooids. They feed mainly on phytoplankton, protozoa, small nematodes and microscopic

arthropods.
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Class - representatives of Phoronis (Wright, 1856) are the primitive animals. They are good
filters. They live in the marine environment, both on hard and soft sediments. They are not very
sensitive to environmental conditions, that's why they are considered eurythermic and euryhaline
animals. Therefore, they are widely distributed in the Atlantic, Pacific and Indian oceans. In
general, Phoronis species are characterized by benthic larvality. Embryo development of some of
them takes place in the water column. There is a kind of correlation between the size of the egg
and the stage of development, in particular, the embryo placed in the water column needs less
energy for development and, accordingly, lays more eggs.

Class - Demospongia (Demospongiae, Sollas, 1885). Porifera are multicellular organisms
whose bodies are covered with pores and channels that allow water to circulate throughout the
body, forming a jelly-like mesohylum between the cells. They have lack of nervous, digestive and
circulatory systems. Porifera, like other animals, are heterotrophic and sperm-producing
individuals. All porifera are sessile, meaning they attach to the surface beneath the water and
remain attached. Despite the fact that they are freshwater species, they are mainly marine animals,
the area of distribution of which is quite large, starting from the zone of circulation of the sea,
ending up to a depth of 8,800 m.

Class Rhabditophora (Rhabditophora, Ehlers, 1985). In the samples, Stylochus pilidium
(Goette, 1881) was found in sufficient quantity. They are parasites or free-living invertebrate
animals. Their length reaches from 0.1 mm to several meters. The body is leaf-like or ribbon-like.
The spaces between the organs are filled with parenchyma, which is why they are called
parenchymal worms. The species do not have a body cavity, nor do they have circulatory or
respiratory organs. Excretory organs are protonephridia. The nervous system is ganglionic. They

are mostly hermaphrodites.

Type Nemertines - Nemertea (Margulis, L.; Schwartz, K.V. (1982). A representative of the
Nemertine type (could not be identified to species due to injuries) was recorded in the winter
sample of Green Cape. Nemertines are marine animals that choose shells, stones, algae and other
substrata as their habitat. Their body is bilaterally symmetrical, undivided. Their length is from 10

cm to 20 cm, and sometimes even more than 2 m. The body is covered from the outside with a
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single-layered epithelium, under which the skin-muscular cover is placed. Most nemertines are
predators, some are parasites and symbiotes of molluscs. Nemertines are common in all oceans and

seas. They are mostly benthic animals and are considered valuable food for many species of fish.

Nematoda type - Nematoda Diesing, 1861. A representative of the type of Nematodes was
observed in the samples (it was not possible to determine the class and species due to damage of
the organisms). Nematodes have elongated or finger-like bodies from 80 um to 8 m long. The
body cavity is filled with fluid. They are widely distributed. Some of them are parasites, while
others live freely in soil and water.

Class polychaeta (Polychaeta, Grube, 1850) - Representatives of this class are combined
into two subclasses - wandering (Errantia, Audouin & H Milne Edwards, 1832) and sedentary
(Sedentaria Lamarck, 1818). More than 10,000 species are counted in the subclass. Representatives
of the Clitellata (Clitellata, Grube, 1850) class - oligochaetes - were also observed in the samples.

The dominant forms of the epifauna of the Black Sea are molluscs. Among them,
representatives of the classes of Polyplacophora, Gastropoda and Amphipoda live on the Black Sea
shelf. In general, molluscs count more than 107 thousand species. Most of them live in the ocean,
sea, and fresh water, relatively less - on land.

Class Polyplacophora (Polyplacophora, Gray, 1821). Representatives of this class have a
shell, which consists of 8 plates and protects the animal from physical damage. Polyplacophora are
widespread organisms, they adapt well to both cold and tropical waters and live on hard
substrates. Most of them choose the coastal zone, however, there are species that reach depths of
up to 6000 m in deep waters. Polyplacophora are completely marine animals, unlike bivalves,
which are adapted to fresh water as well. We have recorded a small amount of a mollusk -
Lepidochitona cinerea (Linnaeus, 1767).

Class Gastropoda (Gastropoda, Cuvier, 1795). Representatives of this class live in both fresh
and sea waters. They are the most numerous molluscs and inhabit a wide variety of habitats, from
the Arctic and Antarctic to the tropics. According to the variety of species, gastropods take the

second place after insects. They mainly feed on plants and detritus.
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Class Bivalvia (Bivalvia, Linnaeus, 1758). Bivalves are one of the most diverse groups of
invertebrates in terms of diversity. They play a primary role in the formation of the bottom
biocenosis, they occupy a prominent place among marine invertebrates.

Class Shell crustaceans (Ostracoda, Latreille, 1802). In our sample, we found the
Amphibalanus improvisus (Darwin, 1854).

The class Hexanauplia/Thecostraca (Oakley, Wolfe, Lindgren & Zaharof, 2013) was
recorded as a crustacean Harpacticus flexus (Brady & Robertson, 1873).

From the class Higher Crustaceans (Malacostraca, Latreille, 1802) we recorded in our

sample the amphibians (Amphipoda), small individuals up to 10 mm in size.

II1.2. Species composition of epifauna, systematic structure
According to the five-year results of the samples taken during the research, the epifauna
was formed by 10 types, 2 subtypes and 16 classes of different species.
According to the data obtained as a result of research, epifauna is represented by the

following systematic units:

1. Type - Foraminifera, Margulis, L.; Schwartz, K.V. (1998)
o Class - Tubothalamea, Pawlowski, Holzman & Tyszka, 2013
v Quinqueloculina pseudoseminula (Mikhalevich, 1968)
v Quinqueloculina laevigata (Deshayes, 1831)
2. Type - Bryozoa, Margulis, L.; Schwartz, K.V. (1998)
o Class - Gymnolaemata, Allman, 1856

v" Einhornia crustulenta (Pallas, 1766)

v" Membranipora sp.
3. Type - Phoronidae, Hatschek, 1880
o Class - Phoronis, Wright, 1856

v" Phoronis sp.

4. Type - Porifera, Grant, 1836

o Class - Demospongiae, Sollas, 1885
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v' Halichondria (Halichondria) panicea (Pallas, 1766)

Type - Platyhelminthes Minot, 1876
Class - Rhabditophora Ehlers, 1985
v" Stylochus pilidium  (Goette, 1881)

Type - Nemertea Margulis, L.; Schwartz, K.V. (1982)
Class - Hoplonemertea, Hubrecht, 1879

v Emplectonema gracile (Johnston, 1837)

Type - Nematoda, Diesing, 1861

Class - Annelida Margulis, L.; Schwartz, K.V. (1998)

Class - Polychaeta Grube, 1850
v" Amphicorina armandi (Claparéde, 1864), Dorvillea rubrovittata (Grube, 1855)
v' Fabricia stellaris (Miiller, 1774), Harmothoe imbricata (Linnaeus, 1767)

Heteromastus filiformis (Claparede, 1864)

Hydroides norvegica (Gunnerus, 1768)

Pholoe inornata (Johnston, 1839)

Phyllodoce maculata (Linnaeus, 1767)

Platynereis dumerilii (Audouin & Milne Edwards, 1833)

Polycirrus jubatus (Bobretzky, 1868)

Polydora ciliata (Johnston, 1838)

Polydora limicola (Annenkova, 1934)

Prionospio cirrifera (Wirén, 1883)

Pseudomystides limbata (Saint-Joseph, 1888)

Nephtys hombergii (Lamark, 1818)

Nephtys cirrosa (Ehlers, 1868)

Nereis pelagica (Linnaeus, 1758)

Nereis zonata (Malmgren, 1867)

Sabellaria taurica (Rathke, 1837)

D N N N N N N Y U N N N N W N N

Schistomeringos rudolphi (Delle Chiaje, 1828)
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10.

@)

N N N N RN

Serpula vermicularis (Linnaeus, 1767)
Syllis gracilis (Grube, 1840)
Hediste diversicolor (O.F. Miiller, 1776)

Alitta succinea (Leuckart, 1847)

A N N N

Syllides longocirratus (Orsted, 1845),
v" Eulalia sp.
Class - Clitellata, Grube, 1850
v" Olygochaeta sp.
Type - Mollusca Margulis, L.; Schwartz, K.V. (1998)
Class - Polyplacophora Gray, 1821
v" Lepidochitona cinerea (Linnaeus, 1767)
Class - Gastropoda Cuvier, 1795
v" Cerithiopsis minima
Cerithidium submammillatum
Patella ulyssiponensis
Parthenina terebellum
Rapana venosa
Spiralinella incerta

Steromphala divaricata

D N N N N N RN

Tricolia pullus

Class - Bivalvia Linnaeus, 1758
Anadara inaequivalvis
Lentidium mediterraneum
Modiolula phaseolina

Mytilus galloprovincialis
Mytilaster lineatus

Ostrea edulis Linnaeus, 1758

Type - Arthropoda Margulis, L.; Schwartz, K.V. (1998)
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Subtype - Crustacea Briinnich, 1772,
o Class - Ostracoda Latreille, 1802
v Amphibalanus improvisus (Darwin, 1854)
o Class - Hexanauplia/ Thecostraca, Oakley, Wolfe, Lindgren & Zaharof, 2013
v" Harpacticus flexus (Brady & Robertson, 1873)
o Class - Malacostraca Latreille, 1802
Subtype - Hexapoda
o Class - Insecta

v" Chyronomida sp.
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III.3. Seasonal Dynamic of the Number of Epifauna
in the Georgian Shelf of the Black Sea

Based on the analysis of five-year studies of epifauna, together with species identification,
the number of hydrobionts growing in the natural substrate per square meter of area was
determined.

According to the data of 2017, the variety of growths was represented by 66 species, the
number of which is equal to 152,854 ind/m? on average. The dominant hydrobionts are molluscs,
the average number of which is 105,009 ind/m? (69%). Polychaeta is next with number of 33,649
ind/m? (22%). Sessile forms S. taurica are the main part of Polychaeta population with 20,094
ind/m? units, which is 13% out of 22% of this population this year (Diag. 1). The average number
of Crustaceans was 7,628 ind/m? and made 5% of the entire population. As for the artificial
substrate hydrobiont Polychaeta A.succinea, spring-summer was considered the most favorable
season for it, where 142 ind/m? and 201 ind/m? were recorded respectively. These species were

not observed in winter and autumn samples.

= Mollusca = Annelida = Artropoda Others

Diagram 1. Percentage ratio of number of epifauna species composition in the Georgian Shelf of the Black
Sea, 2017.

In the samples of 2017, bivalve molluscs (69%) occupy the first place in terms of
abundance, followed by polychaetes (22%), arthropods (5%), and others (4%) (Diag. 1).
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As a result of the seasonal samples in 2018, 59 species were registered in the epifauna, the
average annual abundance which is 83,064 ind./m? molluscs dominate, the average number of
which is 69 400 ind./m?, which is 83.5% of the entire rock settlement. Among the molluscs the
bivalve ones are the most numerous - 67,495 ind./m?2, which is 81% of the entire epifauna. After
molluscs polychaeta is distinguished by the number of annelids, the average annual number of
which is 5365 ind./m2. The dominant form is the polychaete S.zaurica - 2658 ind./m? and N.zonata
- 767 ind./m2. The average annual abundance of the total number of arthropods is 4308 ind./m?2,
which in turn is very small and amounts to 5.3% (Diagram 2). Among them, the shelly arthropoda
A.improvisus is presented in terms of abundance - 1687 ind./m2. As for the hydrobiont of the
artificial substrate A. succinea, it was not either observed in the winter samples of this year. They
were found in the greatest number in summer (121 ind./m? - with an average annual rate of 63
ind./m?). The dominant species in 2018 were characterized by high abundance mainly in Summer
samples and Autumn. As for bivalves, there was a difference in their seasonal distribution. In

particular, a high abundance of M. galloprovincialis was observed mainly in Spring and Autumn

and M. lineatusin Spring and Winter.

52, 5%

= Mollusca = Annelida Artropoda Others

Diagram 2. Percentage ratio of number of epifauna species composition in the Georgian Shelf of the

Black Sea, 2018.

In the samples of 2018, bivalve molluscs (84%) still occupy the first place, followed by
polychaetes (6%), arthropods (5%), and others (5%) (Diag. 2).
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The diversity of the epifauna of hydrobionts in 2019 was presented by 29 species, which in
itself led to a downward trend in the seasonal dynamic of abundance and ultimately to a low
abundance. In total, the epifauna was noted with an average annual abundance of 11,774 ind./m2.
Molluscs dominated in the amount of 10 106 ind./m?, which is 86% of the epifauna (Diag. 3). It's
interesting, that, in 2017, the annual abundance of the dominant bivalve mollusc M. lineatus -
93,559 ind./m? - decreased by almost 2 times and by 2018 amounted to 49,472 ind./m?. By 2019,
we are seeing a 10-fold decrease in the abundance of M. /ineatus to 4762 ind./m?. The downward
trend is probably due to the influence of a natural enemy - the predatory purple snail R.venosa,
whose population increased in 2017-2018-2019 (257-409-424 ind./m?). The specified period of
survey is marked by an abundance of gastropoda mollusca P.ulyssiponensis. The average annual
indices for all four seasons was 1116 ind./m?2. Also, at an average annual abundance (905 ind./m2),
P. terebellum was observed in summer and autumn samples, among arthropods, only in summer
and autumn samples were H. pontica (410 ind./m?) and 7. Dulongii (244 ind./m?). As for Q.
laevigata (279 ind./m2) and Q. pseudoseminula (159 ind./m?), they were presented in reasonable
amount. Porifera and Bryozoa were presented as colonies in all seasons. It should be also noted
that L. cinerea, a member of the Polyplacophora class of molluscs, was first observed in summer
samples, the number of which in Autumn was 22 ind./m? (on average, 6 ind./m? year). Spring and
autumn samples were the most numerous for dominant bivalves. As for the gastropoda molluscs -
P.ulyssiponensis and P.terebellum, a high abundance was observed mainly in Spring, Summer and

Autumn.
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= Mollusca = Annelida Artropoda Others

Diagram 3. Percentage ratio of number of epifauna species composition in the Georgian Shelf of the

Black Sea, 2019.

In the samples 2019 the percentage of abundance is highest in bivalves (86%), polychaeta
(4%), arthropoda (7%), and others (3%) (Diag. 3). Compared to the previous year, the number of
arthropoda increased and exceeded the number of polychaeta.

The average annual abundance of epifauna in 2020 is 22,282 ind./m?. The dominant group
includes molluscs - 13,666 sp/m?, which is 61% of the epifauna composition. Among the molluscs,
the main individuals of the samples are bivalve molluscs - 91.4%. As for gastropoda, they make up
8.6% of molluscs (Diag. 4). The next position in terms of number is polychaeta - 5163 ind./m?,
which is equal to 23%. The dominant species is S.taurica 2863 ind./m?, which is 13% of the
epifauna. Also important are S.gracilis (388 ind./m?) and P.dumerilii (375 ind./m?), which make up
7.6% and 7.3% of the polychaeta population. H. norvegica (average - 13 ind./m?) occurs in
summer and autumn samples. The average annual abundance of arthropodaa - A.improvisus was
9,112 ind./m?, and of crustaceans - A.diadema (325 ind./m?), C.olivii (180 ind./m?) and
M. gryllotalpa (average 113 ind./m2?). Crustaceans are presented in spring, summer, and autumn
samples with low values: A. dentipes (13 ind./m?) and C. erythropus (3 ind./m?). The number of
nematoda was quite high (500 ind./m2) in spring, summer and autumn samples. Based on the
quantitative analysis of samples in 2020, autumn is considered the most abundant season, since
epifauna composition was more numerous at that time. Bivalves, like other years, were identified
in Spring and Autumn and to a lesser extent, in Winter.
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= Mollusca = Annelida Artropoda Others

Diagram 4. Percentage ratio of number of epifauna species composition in the Georgian Shelf of the

Black Sea, 2020.

In the samples, 2020, bivalve molluscs (62%), polychaeta (23%) again dominated in terms
of abundance, which distinguishes their abundance from the samples of the previous year and
arthropods (10%) and others (5%) are presented in the corresponding ratio (Diag. 4).

The average annual number of species in samples, 2021 is 26,745 ind./m2, which is
distributed among the samples as follows: molluscs, 14,281 ind./m? (53%), polychaetes, 7,703
ind./m? (28.8%) , crustaceans - 2,278 ind./m? (8.5%) and other hydrobionts - 2,483 ind./m? (9.3%)
(Diag. 5). Molluscs are represented by 2 classes of species that differ in abundance by almost 10
times: bivalve mollusks predominate with a number of 12,889 ind./m? (90.2% of the total number
of molluscs), the rest is represented by gastropods - 1393 ind./m? (9,8 % ). In the samples of this
year, in fact, there are no significant changes compared to last year - the dominant molluscs are
still considered to be bivalve molluscs M. galloprovincialis and M.lineatus. According to the
seasons of the year, they were most numerous in Autumn. As for gastropods, P. terebellum was
presented in high quantities. Autumn was also the most favorable time of the year for this
molluscs. The second place was taken by polychaeta worms (7703 ind./m?), the number of which
is 29% of the total annual epifauna index. Dominant species: S.taurica (3177 ind./m?), N.zonata
(936 ind./ m?), Plimbata (635 ind./ m?), P.dumerilii (622 ind./ m?) and S.gracilis (546 ind./ m?).
Among the few polychaeta, S. Rudolphi was found only in autumn samples in the amount of 51
ind./ m2. In terms of abundance, autumn samples were the most diverse; however, there were

cases when the number of several species in summer samples exceeded autumn ones. During the
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research period of 2021, the average annual number of arthropods was 2278 ind./ m2. A.
improvisus (806 ind./m?) and Ch. olivii (281 ind./m?) were dominated among crustaceans. The
following species were noted in the smallest quantities in winter samples: A. dentipes and B.
sexdentatus (18 ind./m2, 52 ind./m?). Nematodes were presented in fairly large numbers in all
seasons of the year, except for Winter. In spring samples, polychaeta was not observed. They were
found in the summer samples in the greatest number. As for foraminifera, they were not included
in the winter collections, and were most numerous in Summer. The number of phoronids was 67

ind./m? and 54 ind./m? in Summer and Autumn. Bryozoa and rhodophyte colonies were presented

in Winter, Summer and Autumn.

<

= Mollusca = Annelida Artropoda Others

Diagram 5. Percentage ratio of number of epifauna species composition in the Georgian Shelf of the
Black Sea, 2021.
Although the percentage of abundance in the 2021 samples still belonged to bivalves (53%),
their abundance was significantly reduced compared to samples from previous years. Instead, the
number of polychaeta increased (23%) and the number of arthropods slightly decreased (10%).

The number of the others reached 9% (Diag. 5).

III.4. Seasonal dynamics of epifauna biomass
Based on the research objectives, the biomass of the sampled species was calculated. In
accordance with the above methodology, species were weighed by groups, and accordingly,
extrapolation of weights per 1 sq.m was set up based on the area of the sample equipment (sample

species biomass was multiplied to 30.8 coefficient). Also, the annual average weights were
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Calculating the biomass of the 2017 samples, we obtained the following results: The
average annual biomass of species of all groups in total amounted to 7,731 g/m?. As expected, the
dominant bivalve molluscs were AM.galloprovincialis and M. lineatus, with an average annual
biomass - 456.20 g/m? and 2913.75 g/m2 m?. The above-mentioned molluscs accounted for 10.85%
and 69.3% of the annual average biomass of the entire sample. Also, the gastropoda molluscs
R.venosa (652.10 g/ m?) and P.ulyssiponensis (160.20 g/ m?) were characterized by a rather large
weight, which made up 15.5% and 3.81% of the annual average weight of the entire sample.
Among the crustaceans, A. improvisus (43.4 g/ m?) was dominated. accounting for 66.56% of the
annual average biomass of crustaceans (65.2 g/ m?) and L balthica (13.4 g/ m?), which occupied
20.55%. For crustaceans, the highest biomass indicator was recorded in Autumn and Summer, and
the lowest in Winter (0.04 g/ m?). As for polychaeta, S.taurica (40.19 g/ m?), P.dumerilii (16.77 g/
m?) and N.zonata (13.23 g/ m?) were characterized by high average biomass. In terms of biomass
index, winter and summer samples were quite poor. Several species were observed in winter
samples D.rubrovittata (0.08 g/ m?), H.diversicolor (0.53 g/ m?) and N.zonata (2.33 g/ m?). The
highest average weight was found in the case of S.taurica (40.19 g/ m?), and the lowest in the
following species: P.jubatus, P.maculata, N.cirrosa, H.imbricata (0.04 g/ m?, 0.05 g/ m?, 0.03 g/ m?
and 0.04 g/ m?). The total average biomass of polychaetes was equal to 79.97 g/ m?, of which 50.2%
was S.taurica, 20.9% - P. dumerilii, 16.5% - N. zonata. It can be concluded that in the samples of
2017, the largest share of the total number of biomass of epifauna representatives came from

molluscs 98%, polychaete - 1% , Arthropods - 1%. (Diag. 6).

Diagram 6. Percentage ratio of biomass of epifauna species composition in the Georgian Shelf of the Black
Sea, 2017
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Bivalve molluscs M.galloprovincialis and M.lineatus are dominant in 2018 samples with an
average biomasses of 7 339.06 g/m?. Their average weights are: 4310.9 g/ m? and 1540.8 g/ m?. The
gastropoda mollusc R. venosa (1036.4 g/ m?) was also obvious with reasonable massive weight. The
lowest average weight was fixed in the case of S. incerta, which weighed 0.01 g/ m?. The annual
average weight of all molluscs was equal to 7297.7 g/ m? 59% of which belonged to
M galloprovincialis, and 21% to M.lineatus. Among arthropoda, the highest average annual rate
was recorded in the case of A. mprovisus, which was 16.87 g/ m?. Chyronomida sp. was found to
have the smallest weight. (0.01 g/ m?). Its average annual weight was 26.57 g/ m?, where 63.4%
came from A. improvisus, and 16% - on 1. balthica. As for polychaeta, in the sample, their annual
average rate was -12.69 g/ m?, S.taurica and N.zonata were dominant in weight according to the
data, 4.85 g/ m? and 1.85 g/ m? Fstellaris, Fulalia sp., E.naidina, H.imbricata, H norvegica,
P.Iimicola - 0.01-0.08 g/ m? were presented with a small mass. Average annual rate of S.taurica
accounted for 38.2% of the biomass of polychaeta, and /N.zonata - 14.5%. We can conclude that:
Molluscs were distinguished by the highest rate of biomass in 2018- 99.4%, Arthropods were -
0.36%, Polychaete - 0.17% (Diag. 7)

26.57,0% _12.69,0%

2.1,0%

= Mollusca = Artropoda Annelida Others

Diagram 7. Percentage ratio of biomass of epifauna species composition in the Georgian Shelf of the

Black Sea, 2018
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The average annual rate of the 2019 samples was 2,875 g/m?. As expected, Bivalve molluscs M.
galloprovincialis and M. lineatus were characterized by abundant weights. Their average weight
was 123.53 g/ m? and 148.31 g/ m? L.mediterraneum had the lowest biomass. Biomass of the
gastropoda P.ulyssiponensis was 1447.63 g/ m?, and the weight of R.venosa - 1072.44 g/ m2
Among the arthropoda the most visible was H. pontica with an average annual biomass - 10.65 g/
m?. the maximum rate recorded in the spring samples (28.58 g/ m?). The smalles weghts had
N.guttatus (0.03 g/ m?) and P.maeoticus (0.03 g/ m?). They appeared only in Spring. The annual
average biomass of arthropoda was equal to 11.15 g/ m?, where the highest share - 96% came from
H.pontica. Among polychaeta N.hombergii was distinguished with an average weight 3.8 g/ m?,
the maximum weight of which was found in spring samples and it reached 10.30 g/ m?. The
average weights of N. cirrosa and N. zonata did not exceed 1 gram (0.01 g/ m?, 0.5 g/ m?). The
average annual biomass of polychaeta was equal to 7.2 g/ m? in which 53% came from
N.hombergii and 31% from H.diversicolor. Nematodes were also recorded only in Spring with
0.06 g/ m? and the average annual rate of 0.01 g/ m? and S.pilidium was found to be a winter
inhabitant (0.13 g/ m? annual average mass 0.03 g/ m?). As for Q. Jaevigata and Q. pseudoseminula,
their proportion in the total biomass was 50% and 36.4%. By summarizing the epifauna biomass
indicators in 2019, we can conclude that the largest part came from molluscs with 99.3%,

arthropoda 0.39%, polychaeta was 0.25% . (Diag. 8).

0.24,0% 7.2,0%

|

11.15, 1%

Diagram 8. Percentage ratio of biomass of epifauna species composition in the Georgian Shelf of the
Black Sea, 2019
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The average annual rate of the 2020 samples was equal to 1063.3 g/m?. The dominant species
were: P.ulyssiponensis, M galloprovincialis, M.lineatus and R.venosa. Their ratio against the
average biomass of molluscs (1063.3 g/m?) is as follows: Pulyssiponensis - 30.5%,
M. galloprovincialis - 30.4%, M. lineatus — 18% and R. venosa — 12.4%. O.edulis was revealed
with weight (56.4 g/m?), whose part was 5.54%. The average annual biomass of arthropoda was
21.95 g/m? where the largest share - 62% came from A. improvisus (13.62 g/m?). They were
distinguished by their weights: P.marmoratus (2.65 g/m?) and I balthica (2.22 g/m?). The lowest
weight index was recorded in the case of A. bispinosa and D. bidentata (0.03 g/m?). Among
multicellular worms, P.maculata dominated with a weight of 7.77 g/m?, which was 34.7% of the
average annual total data of polychaeta (22.33 g/m?). The next place was occupied by P. dumerilii
with 16.7% (3.75 g/m?). H. norvegica and Olygochaeta sp were characterized by the lowest
weight. 0.01-0.01 g/m? P.maculata was mainly observed in summer and autumn samples, where
the maximum weight index was shown by the summer samples. The highest nematoda biomass
was also found in summer samples -0.45 g/m?, which was 51% of the average annual indicator.
Both representatives of foraminifera, Q. /aevigata and Q. pseudoseminula, shared their part of total
weight - 52.2% and 47.82%. They were mainly residents of spring and summer samples. Analyzing
epifauna biomass figures for 2020, we can conclude that the largest share came from molluscs with

95.8%, polychaete - 2.1% and arthropods - 2.06% (Diag. 9).

2% 0% 2%

N

= Mollusca = Artropoda Annelida Others

Diagram 9. Percentage ratio of biomass of epifauna species composition in the Georgian Shelf of the
Black Sea, 2020
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The average annual rate of 2021 was to 1355.99 g/m?. From this, the average annual mass of
bivalves and gastropoda was to 1315.57 g/m?. where most of the part came from: R.venosa (37%),
P.ulyssiponensis (27%), M.galloprovincialis (24.3%) and M.lineatus (8.9%). Insignificant weights
were recorded in the cases of S. incerta (0.01 g/m?), C. minima (0.02 g/m?) and L. mediterraneum
(0.03 g/m?). M. galloprovincialis and M. lineatus were the species of all four seasons, however their
maximum weights were recorded in autumn samples (510.36 g/m?, 296.25 g/m?). A high weight
index of P.ulyssiponensis (671.81 g/m?) was detected in the spring samples and R. venosa was
characterized by overweight in summer (1043.32 g/m?). Among arthropoda, A. improvisus had the
highest average biomass (8.06 g/m?), which made up 47.2% of their total average data (17.07 g/m?).
Also, 1. balthica was distinguished with 3.79 g/m? and C. erythropus with 1.81 g/m? (relatively
with percentage - 22.2% and 10.6%). The maximum weight of the dominant species A. improvisus
was recorded in the summer samples. D.bidentata (0.02 g/m?) and M.gryllotalpa (0.03 g/m?) were
characterized by the lowest weight index. The average annual biomass data of polychaeta worms
was to 21.83 g/m?. In this year, a high rate of biomass was recorded in the case of P.dumerilii (6.22
g/m?), which was to 28.5% of their total average annual weight. According to the data, the
dominant species of previous years, S.taurica, was slightly behind with 6.21 g/m?, and the average
annual weight of the other species did not exceed 3 grams. The annual data of nematoda was 0.71
g/m?, and flat worm S.pilidium -0.45 g/m?. Representatives of foraminifera - Q./aevigata and Q.
pseudoseminula distributed their weights equally (0.16 g/m?and 0.15 g/m?). The analysis of the
biomass data of 2021 allows us to conclude that the largest share came from molluscs with 97%,

followed by polychaeta with 1.61%, and arthropoda with 1.25% (Diag. 10).
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= Mollusca = Artropoda Annelida Others

Diagram 10. Percentage ratio of biomass of epifauna species composition in the Georgian Shelf of the

Black Sea, 2021

Based on the results of 5 years surveys, we can conclude that: bivalve molluscs are the
dominant species in terms of biomass and quantity at each station during seasonal surveys of all
years, and with the alternation of years, the next places are occupied by polychaeta and

arthropoda (Diag. 11).

Dynamic of 5 years results

2017 (%) 2018 (%) 2019 (%) 2020 (%) 2021 (%)

Molluscs Annelida e Arthropoda

Diagram 11. Dynamic of epifauna species composition in 2017-2021 (percentage index)
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Looking at the above diagram (Diag. 11) We note that the lowest rate of bivalve molluscs
was recorded in 2021, and the highest - in 2019. There is an increase in the percentage of annelida

(polychaeta) and arthropoda having a relatively stable position.

IT1.5. Biometric characterization of dominant species of epifauna Alitta succinea (Leuckart,
1847)

In the epifauna of the artificial substrate of the south-eastern coast of the Black Sea of
Georgia, the dominant species of the polychaete A. succinea was observed. We decided to study
the biometric data of this species, which was a scientific innovation, and the results of the
biometric analysis would later lay the foundation for determining the bioproductivity of the
mentioned species.

For this purpose, a certain set of individuals, a total of 111 individuals, were examined. Based
on the analysis of the obtained results, the generalization of the results of the observation was
made as a whole, which is called extrapolation. Statistical information was obtained based on the
analysis of collected samples with three characteristics: 1. Body length (L-cm); 2. Raw body weight
(W1-gr per unit); 3. Dry weight of the body (W2-gr per unit).

In order to study the size-weight composition of A.succinea, field work was carried out in

March, May and July 2021 (Tables 1,2,3).
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Field work data on size-weight composition of A. succinea , March 2021

Table 1

N L, Length, cm Wi, Rw weight, gr W2, Dry weught, gr
1 4,6 0,31 0,29
2 4,8 0,32 0,30
3 5,7 0,62 0,52
4 8,3 1,32 1,25
5 8,4 1,33 1,30
6 6,5 0,82 0,72
7 8,6 1,34 1,02
8 4,7 0,16 0,14
9 4,6 0,16 0,13
10 6,2 0,79 0,77
11 7,8 0,83 0,79
12 8,1 0,90 0,82
13 7,2 0,72 0,70
14 8,8 0,42 0,38
15 4,6 0,29 0,25
16 45 0,30 0,29
17 6,4 0,46 0,39
18 8,3 1,12 1,10
Table 2
Field work data on size-weight composition of A. succinea , May 2021
N L,cm Wi, gr Wa, gr N L,cm Wi, gr Wa, gr
1 8,2 1,32 1,25 26 6,9 0,83 0,73
2 2,5 0,06 0,04 27 6,9 0,75 0,67
3 5,1 0,37 0,33 28 55 0,23 0,21
4 55 0,34 0,29 29 5,9 0,26 0,23
5 5,5 0,60 0,50 30 7,5 0,80 0,62
6 8,1 0,46 0,39 31 4,1 0,35 0,31
7 7,5 0,37 0,26 32 3,4 0,06 0,05
8 7,2 0,07 0,06 33 7,2 0,82 0,62
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9 5,2 0,31 0,29 34 5,9 0,60 0,50
10 6,4 0,37 0,26 35 6,2 0,63 0,51
11 5,8 0,37 0,32 36 8,1 1,30 1,19
12 8,2 1,00 0,90 37 3,9 0,05 0,04
13 7,6 0,81 0,70 38 6,6 0,32 0,27
14 7,2 0,80 0,69 39 7,1 0,51 0,46
15 5,0 0,18 0,12 40 6,3 0,34 0,32
16 5,5 0,27 0,19 41 6,3 0,29 0,26
17 5,8 0,07 0,06 42 8,3 0,70 0,61
18 7,8 0,80 0,62 43 7,9 0,51 0,46
19 8,2 0,93 0,88 44 7,2 0,44 0,34
20 7,4 0,80 0,62 45 7,3 0,73 0,70
21 7,3 0,83 0,60 46 6,4 0,34 0,30
22 5,5 0,07 0,06 47 5,5 0,23 0,21
23 6,3 0,32 0,30

24 8,1 0,92 0,88

25 8,1 0,05 0,04

Field work data on size-weight composition of A. succinea , July 2021

Table 3

N |L,cm Wi, gr Wa, gr N L, cm Wi, gr Wa, gr

1 3,6 0,05 0,04 24 6,5 0,59 0,50
2 7,4 0,80 0,62 25 8,3 1,03 0,78
3 13,5 4,18 3,44 26 7,3 0,81 0,61
4 12,0 3,65 3,03 27 1,5 0,05 0,04
5 6,5 0,07 0,06 28 7,3 0,50 0,41
6 6,5 0,27 0,19 29 6,5 0,37 0,26
7 7,5 0,28 0,20 30 6,5 0,28 0,21
8 7,4 0,27 0,21 31 7,5 0,82 0,62
9 6,5 0,27 0,19 32 7,3 0,80 0,59
10 6,5 0,37 0,26 33 7,3 0,73 0,67
11 8,5 1,00 0,82 34 9,0 1,23 1,00
12 5,5 0,09 0,06 35 9,2 1,43 1,02
13 7,5 0,80 0,62 36 9,1 0.52 0.49
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14 7,4 0,69 0,60 37 8,5 0,89 0,79
15 7,4 0,72 0,70 38 9,2 1,40 0,89
16 6,5 0,07 0,06 39 9,2 1,38 1,29
17 1,0 0,03 0,01 40 8,6 0,88 0,80
18 7,3 0,69 0,59 41 10,5 1.43 1.02
19 8,3 1,35 1,25 42 10,5 2.43 2.33
20 7,4 0,83 0,75 43 8,5 0,91 0,86
21 7,2 0,70 0,61 44 9,5 0,79 0,71
22 7,4 0,72 0,59 45 9,5 0,80 0,67
23 6,5 0,81 0,70 46 6,6 0,27 0,19

As for the biostatistical analysis of the correlation between the size of the artificial substrate

A.succinea and the raw and dry weights, we obtained by mathematical calculations sa follows:

7.

10.

11.

The length of the organism, as a random variable, reached an average of 7.04 cm; The
variance index is 3.45 cm; standard deviation 1.86; The coefficient of variation is 26% and is
close to the average level of variation; The absolute error rate of the arithmetic mean is 0.18;
The relative error of the arithmetic mean is 3%, which means that the accuracy of
calculating the arithmetic mean is satisfactory.;

The average raw body weight is 0.65 g, and the dry weight is 0.56 g;

The correlation relationship between body length and raw and dry weights is strong,
therefore, the value of the correlation coefficient reaches 0.76 and 0.75 units; The value of
the correlation coefficient between raw and dry weights of the organism, and vice versa,
between dry and raw weights, reaches 0.97 and 0.99 units, respectively;

Regression analysis between body length and raw and dry weights shows that an increase in
length by 1 cm leads to an increase in raw weight, on average, by 0.25 g and dry weight, on
average, by 0.15 g;

Regression analysis between raw and dry weights indicates that an increase in the raw
weight of an organism by 1 g leads to an increase in dry weight, on average, by 0.85 g. The

correlation error is low and amounts to 0.006 g;
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12. A 1 g increase in body dry weight would theoretically lead to an average 1.16 g increase in
raw body weight. In this relationship, the correlation error is even lower and amounts to

0.002 g

IV. The role of epifauna in the ecology of the Georgian shelf of the Black Sea

IV.1. Dominant Epifauna Bivalve Species as Biofilters and Sediment Producers

Redox reactions are considered the basis of all life processes that determine the intensive
movement of electrolytes. From this point of view, natural marine water is an open redox system
in which some substances are oxidized and others are regenerated. Along with physicochemical
factors, aquatic living organisms play an important role in the redox regulation of marine water.
The community of growths due to filtration activity and metabolic exchange with the

environment leads to the occurrence of redox processes.

One of the clear examples is the effect of bivalve molluscs - M./lineatus and
M. galloprovinicalis on the chemical composition of marine water. In the process of population
growth of these species, oxidative reactions are activated (the level of H2O: rises). Along with the
intensity of reproductive processes, there is an increased consumption of oxygen and, accordingly,
the release of acidic products as a result of metabolism, i.e., a decrease in the level of H20..
Consequently, the period of reproduction of mussels contributes to the existence of regenerative
reactions in marine water (Tamoxxusas, 1989: 66). From this we can conclude that different life

processes of bivalve molluscs affect the chemical composition of marine water in different ways.

In the case of our samples, the dominant epifauna species were mainly bivalves and
polychaeta. According to the number of species, bivalves are one of the main groups of
invertebrates. They are found in especially large numbers in the Black Sea coast, where they rank
first among the animals living here in terms of biomass and population density. Molluscs play a
primary role in the functioning of benthic biocenoses and occupy a prominent place among

marine invertebrates.
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Among bivalve molluscs, M.galloprovincialis (L.1819) and M.lineatus (Gmelin, 1790) were
observed in the sample. The role of these molluscs as filter feeders is very great, especially on the
Black Sea shelf, where the ecosystem experiences various levels of anthropogenic influence. As
widespread species, they can be used as an indicator of the ecological state of the sea, especially in

a part of the marine area that is promising for the development of mariculture.

It is difficult to determine the source of Black Sea pollution, but it should be noted that they

are the primary prerequisite for determining the development of the ecological situation.

Lots of scientific data indicate that the ecological state of our planet is undergoing dramatic
changes that are manifested in all its components. Anthropogenic pollution of the world's oceans
in some cases exceeded the permissible limits. In this regard, the study of water bodies as a
biological self-purifying system, as well as individual components of this system - zooplankton and
epifauna, is of particular importance. Bivalve molluscs are filter feeders, their participation in the

cleaning of water bodies is very high, which allows them to be used as monitoring objects.

In the process of self-purification of water from various pollutants in the hydrosphere, marine
organisms themselves are of great importance. They take various elements, including petroleum
(oil), from marine water and store them in their body. For example, according to Piatakova

(ITaraxoBa, 1975: 45-46), the mollusca M. Lineatus collects 0.0003 to 0.037 mg of oil in its body

per day.

In general, the filter-sorting apparatus of bivalve molluscs is quite complete. For example,
mussels can filter particles ranging in size from 40 to 1.2 pm. Bivalves filter very large volumes of
water. For example, oysters can filter 10 liters of water in one hour, and mussels - 2-5 liters (more
at a higher water temperature, and less at a lower one). Filtration is a continuous but adjustable
process. The intestinal ganglia enhance filtration, while brain ganglia - on the contrary, inhibit it.
Along with this, the nervous system controls numerous factors that affect the filtration process,
the selective ability of the ciliary tract, the opening of the valves, etc. The intensity of filtration
also depends on the age of the mussel. Small mussels filter more intensively than larger

individuals.
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Bivalve molluscs are able to filter 20-40 liters of water per day, filtering out dense particles
of organic and inorganic origin from it. Filtered microorganisms and dense particles of organic
origin reach the digestive system of the filter-feeding mollusca, while unsuitable particles,
including droplets of petroleum (oil) products, are deposited on the mucous layer of the mantle

surface.

Depending on the contamination, the mucus is collected in groups and expelled through the
discharge siphon. These waste products of filter-feeding molluscs, along with mucus, also contain
a certain amount of organic compounds and represent a complex concentrate for feeding

microorganisms.

Thus, filter-feeding molluscs remove pollutants from the water, some of which they use for
their own nutrition, and the rest is collected for microorganisms. The latter, in turn, are food for

detritus-eating animals. These include some gastropods.

The capacity of the self-purification system of the reservoir is strongly depended on the
number and activity of filter-feeding molluscs in it, since the ability of microorganisms to
mineralize organic waste and oil products can be fully realized by molluscs, which, therefore,

represent significant part of the water self-purification system.

With anthropogenic pollution of the hydrosphere, domestic and industrial wastes get into the
water. They represent two groups of substances: mineral salts and organic compounds, both in the
form of suspended particles and in a dissolved state. These wastes get into the water body in large
quantities, change the quality of the water, which becomes unusable and therefore can be
considered as primary pollution. In order to protect the aquatic environment, we must prevent its
primary pollution. To do this, we must ensure production with efficient technology and improve

wastewater treatment methods.

Primary and secondary pollution of water bodies brought to the filter-feeding animals. These
are zooplankton and molluscs. Zooplankton is a food object for secondary utilizers - fish, the

biomass of which is not only easy to remove from the reservoir, but also necessary. Under
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conditions of slight pollution, the role of zooplankton in the self-purification of inland waters is
great, but one cannot forget that under conditions of strong primary and secondary pollution,
zooplankton and its consumer fish are completely excluded, or there are a few species that are

resistant to oxygen deficiency.

A decrease in oxygen concentration during pollution of water bodies leads to the oppression
of many species, so the focus is shifting to the type of filter-feeding animals, which are not only
primary consumers of secondary pollution, but also have the ability to survive. under conditions of
low oxygen concentration. These are molluscs, the extraction of which from a reservoir is not only
technically feasible, but can also be useful in terms of their use (as an additional source of

proteins).

Shellfish filters can be used in measures to protect the aquatic environment from pollution.
Molluscs are benthic animals that are less mobile and/or attached to a solid substrate. By filtering a
significant amount of water, they collect in their bodies various organic substances present in this
area of the reservoir. After 1-2 weeks, these substances almost completely enter the body of
animals, or are excreted from it. Therefore, the chemical, biochemical and immunological analysis
of the tissues of molluscs separated from the water pond provides an opportunity to determine the
hydrochemical and microbiological condition in a given area of the water body in the next 1-2
weeks and to close the shell valves tightly in case of adverse factors in the environment, which
can be used to quickly detect the contamination of the water body. The movement of mollusca
valves is transformed into an electrical signal, and the mollusca itself - into a special indicator of

the state of the water body, which gives a signal when unfavorable conditions occured.
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IV.2. Epifauna - natural food resource for hyfrobionts

Among the epifauna species of the Black Sea, bivalve molluscs dominated as a food base for
hydrobionts. The industrial weight of shellfish meat is 38 g and depends on the season of the year.

15-20% of the meat is the molluscs valve and 36-45% is the mantle liquid (MBauos, 1963: 23-27).

Mussels have many enemies in the form of marine fish, birds and mammals. Birds hunt them
in the littoral at low tide. Mussel settlements are heavily damaged by marine turbots and cod, and
in the Black Sea by sturgeons. Their constant enemies are large starfish, which usually inhabit
areas inhabited by molluscs. A starfish eats one or two species up to 2 cm in size daily. They are a
favorite food of young crabs. In recent years, the gastropoda molluscs — Rapana, has become the
most dangerous enemy of bivalve molluscs. Mollusc populations are heavily damaged by

polychaeta and burrowing sponges. Polychaeta are found along the entire coast of the Black Sea.

Representatives of some species of epifauna - molluscs, crustaceans - are of economic
importance. In particular, they are used for animal feed, and individuals larger than 50 mm are
used by humans. Natural populations of mussels are used in mariculture. Along with the substrate
of natural growths, an artificial substrate can be created on which they can freely spawn (in order
to attach larvae). This, in turn, will create a reliable shelter for fish larvae and other animals,
especially when they are artificially bred. In addition, natural growth is a kind of biofilter for

water cleaning from pollutants.

IV.3. Ecological groups of epifauna following the substrate types (biotopes)
To study ecological groups by substrate, the material was collected and processed at the
laboratory of Fisheries, Aquaculture and Water Biodiversity of the National Environmental

Agency of Georgia.

The following hydrobionts were observed in the samples: rhodophytes, bryozoa, porifera,
(in the form of colonies), foraminifera, phoronids, from flatworms — rhabditophora; nemertea,

nematodes, annelida (mostly a class of polychaeta); from arthropoda: a class of crustaceans —
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balanus and from the higher crustaceans - members of the malacostraca class; from molluscs -

polyplacophora (Chitons), gastropoda and bivalves.

From the type of foraminifera, we observed representatives of the class of tubothalamea
(multicellular valves amoebae). The sample also consisted of representatives of the class of

Demospongiae of the porifera type, which appeared in the form of colonies.

We observed foraminifers in samples of three seasons (except Winter) of the studied years
(2017-2021), however, they were not found in samples of 2019. As studies have shown, their
habitat in the form of free-floating hydrobionts is mainly algae, and they use algae as a biotope.
Foraminifera are semi-phytophilic or plant-loving organisms. Modern foraminifera are marine
organisms, but they are also found in freshwater and even terrestrial habitats. Most of them are

benthic organisms, but there are also planktonic forms.

Representatives of flatworms - Stylochidae are free-swimming organisms, whose abundance
are variable and subject to seasonal dynamics. The biotope of Nemertea, the living environment -

is algae, which caused their phytophilic nature.

The polychaeta biotope can be considered the next area of the study region. They lived both
on stones, inside stones, and on algae, where they built so-called "houses" in the form of limestone

pipes. Therefore, polychaetes are considered as lithophiles and phytophiles.

Gastropoda and bivalves are the dominant forms of molluscs for the mentioned region,
occurring in all seasons of the year. Their living environment was mostly rocks, man-made
structures, and sometimes algae. They constituted the largest population in epifauna samples.
Depending on the habitat of these organisms, molluscs are divided into lithophils and phytophils

according to biotopes.

The range of arthropods - shelly crustaceans (lower crustaceans - Balanus), mainly consisted of
bivalve molluscs and gastropoda molluscs (especially surface of the rapana shell) - they live on

masse on shells and lead a symbiotic lifestyle. Balanus are considered zoophilic organisms.
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As for the representatives of higher crustaceans, they were mainly presented in the form of

amphipods and decapods and were free-swimming, that is, they did not lead an attached lifestyle.

On the basis of the foregoing, according to ecotopes, the epifauna is divided into: phytophiles,

zoophiles and lithophiles.

Conclusions and reccomendations

12. As a result of the systematic analysis of the epifauna of the coastal zone of the Georgian

13.

shelf of the Black Sea, it was found that the epifauna of the coastal shelf zone of the sea is
quite diverse. Based on the samples of 2017-2021, 11 types, 2 subtypes and 16 different
classes of epifauna were registered by us within the mentioned zone. Among them,
polychaeta (25 species), arthropoda (17 species) and bivalve molluscs (13 species), which
are the dominant forms of the hard ground of the shelf, are distinguished by their relative
diversity.

In the shelf zone, depending on the stationary stations, the species composition of the
epifauna is somewhat different. Green Cape samples were distinguished by species
diversity, the results of Tsikhisdziri and Sarfi samples were equal. So, for example, if the
samples of Tsikhisdziri were distinguished by the abundance of polychaeta worms, the
representatives of molluscs prevailed in the samples of Sarfi. However, mytilasters were
recorded in the largest quantity in samples from Tsikhisdziri. As for arthropoda, they were
mostly found in the samples of Green Cape, however, the samples of Tsikhisdziri stood out
quantitatively. The abundance of polychaeta is caused by the absence of their so-called
consumer fish at the depths where our samples were taken (4-6m). This means that the
bottom fish that feed on bottom-attached animals (eg: Red mullet, Turbot, Sturgeon, etc.)

inhabit mainly below 10 m.
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14.

15.

16.

17.

18.

19.

20.

21.

It should be noted that a sharp difference between the stations was not observed, except for
the winter sample of 2019 (Sarf), where for the first time during the entire 5-year surveys,
a representative of the class of mollusca, L.cinerea-22, was recorded. with a total weight of
4.31 g/m?.

Based on visual observation and existing literary sources, we identified bioecological groups
such as: lithophiles, phytophiles and zoophiles, among which lithophiles dominate.

To determine the productivity of the epifauna, the quantitative composition of individual
species of hydrobionts of the epifauna, population density (eg/m2) and biomass (mg/m?) per
1 m? area were calculated. Their seasonal dynamics were determined. In this regard, the
dominant species of epifauna - bivalve molluscs were identified, which, based on the
results of the entire five-year period, accounted for 53 to 90% of the samples. The
remaining share is set out almost equally by polychaetes (from 3 to 29%) and crustaceans
(from 4 to 10%).

The highest number of bivalve molluscs was recorded in 2019 with a share of 86% of the
entire sample, the lowest - in 2021 - with a share of 53%..

The highest number of polychaeta was observed in 2021 with a share of 29% of the entire
sample and the lowest - in 2019 with a share of 3%.

The largest number of arthropoda was recorded in 2020, with a share of 10% of the total
number of samples, and the least - in 2017 - with a share of 4%.

Biometric aspects of A. succinea species of one artificial substrate were calculated.
Regression analysis between body length and raw and dry weights shows that a 1 cm
increase in length leads to an average 0.25 g increase in raw weight and an average 0.15 g
increase in dry weight. The regression analysis between the raw and dry weights indicates
that an increase in the raw weight of the body by 1 g leads to an increase in the dry weight,
on average, by 0.85 g.

While working on the thesis, the ecological condition of the Georgian shelf was evaluated.
It was found to be quite stable in this regard, except for 2019, during which there was a

sharp deterioration in the biodiversity index of arthropoda and polychaeta worms. If in

85



22.

previous years (2017-2018), the variety of species of the mentioned types was 17-25, in
2019 it dropped to 5 units. In the same year, there was also the absence of nemertines,
phoronids and foraminifera, which had a certain impact on the number and biomass of
species in the samples. However, we got a convincing picture from the samples of the
following years, in which the loss of species diversity was almost restored. According to our
assumption, one of the reasons for the sharp changes in 2019 might have been a reverse-
proportionate change in the number of the natural enemy - Rapana, in particular, this year
there was an increase in the number of this specie.

It is noteworthy that the natural self-cleaning process of dirty water takes place in water
reservoirs. In the case of a particular sea, in this regard, they play a special role, the so-

called Biofilters - bivalve molluscs.

Recommendations

Based on the analysis of the research results, some recommendations can be made:

3.

Inasmuch as the hydrobionts that make up the epifauna create biocenoses on the

uninhabited solid ground of the reservoir, participate in the creation of biodiversity and play

an active role in the exchange of common substances and compounds in the ecosystem. In
addition, they represent a natural food base for other hydrobionts and also delicate food

(mussels) for humans, we consider it appropriate to include them in industrial mariculture

production as the best object.

We consider it necessary to pay special attention to the artificial reproduction of biofilter

molluscs - mussels through the development of mariculture, as they play an important role

in the process of self-purification of water.
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