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A workflow chart has been elaborated for monitoyirepid assessment and classification of
amphibians anomalies.
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IMPOCTPAHCTBEHHOE PACITPOCTPAHEHUE IUCT
JAHODJATEJLIAT B CEBEPHOW YACTHU YEPHOT'O MOPS

[arHannate MOPHOTUIIOB HUCT AMHOMUTOBBIX BOJOpOCIEH OBLIO OOHAapyKEHO B Mpobax JOHHBIX
OTJIOKEHHU B ceBepHOit yacTu YepHoro Mopsi. neHTHHUIMpPOBaHO IBEHAIIATh BUIOB, OTHOCSIIIHXCS
Kk 8pomam. Hambonee pacnpoctpaHeHHbIMH ObutH IicThl Crippsiella trochoidea, Gymnodinium
nolleri, Pentapharsodinium dalei u Gonyaulax sp. Yetsipe Buma AMHOGIATEIUIAT OO HACTOSIICTO
BPEMECHU He ObLIM OTMeYeHbl B IutaHKToHe YepHoro mops: Alexandrium cf. taylori, Scrippsiella
precaria, Scrippsiella lacrymosa, Gymnodinium nolleri. Iucter S trochoidea Ovuim 1mMPOKO
pacmpocTpaHeHbl B paiilOHE UCCIESIOBAaHUN M JOMUHHPOBAIHM Ha OOJIBIINHCTBE CTAHIHH.

Kniouegvie crosa: yucmol ounogracennam, pacnpocmpanenue, écenenybl, Yeprnoe mope

Jlns  MHOTMX BUAOB JUHOPUTOBEIX BOJOPOCIEH XapaKTepHBI CIIOKHBIC ITUKJIBI PA3BHUTHS,
BKITIOYAIOIINE TIOKOSAIMecs cTaaud. LlUCThl AMHOQIATSNIAT JUIMTENBHOE BpEMS COXPAHSIOT
JKU3HECTIOCOOHOCTh, OHHM OO0JIAJJAalOT BBICOKOH YCTOWYMBOCTBIO K (PU3UYECKHUM W XUMHUYCCKUM
BO3JICHCTBUSAM, CIIOCOOHBI BBIACPKUBATh aHAdPOOHBIC YCIIOBUS M MPOPACTaTh Yepe3 3HAUYUTEIIBHBIC
MPOMEKYTKH BPEMEHHU.

B mocnennue mecsaTHieTHS BO3pOC MHTEpeC K IucTaMm auHodiaremwiat. Bo MHOrux crpaHax
MPOBOJAT HUCCIENOBAHUSA LUCT BOAOPOCIEH TOKCHUYHBIX BHUAOB M MOTCHIMAIBHO OIMACHBIX BHUJIOB,
BBI3BIBAIOIINX <IIBETCHUE» BOJbI, a TakKXKe BHAOB-BCEICHIEB. M3ydeHue mNPOCTPaHCTBEHHOTO
pacupeneNieHuss ¥ YHUCIEHHOCTH IMCT HEOOXOAMMO JUIsl DKOJIOTUYECKUX W MOHHTOPHUHTOBBIX
HCCIIeIOBaHNMH.

Henpto paboTel OBLIO WCCICAOBAHUE BUIOBOH CTPYKTYphl W MPOCTPAHCTBEHHOTO
pacnpe/eNeHus UCT AMHO(UTOBBIX BOJAOPOCIICH B CEBEpHOIT yacTi YepHOTo MOpsI.

MaTepna.ﬂ M MEeTO/bI HCCJIeT0BaAHUI

Martepuan Obu1 cobpan B 70 peiice HUC «lIpodeccop BomsHunkuii» Ha BHEUIHEH TpaHHLE
yepHOMopckoro menbha KpeiMa 1 B ceBepo-3amagnoii yacti YepHoro mops B asrycre 2011r. Coop
npo0 TOHHBIX OTIIOXKEHUH MPOBOJMIN C UCHOIb30BaHUEeM nHouyepnarens «Okean» Ha 30 cTaHUUAX B
muanazone rnyomH 11 — 756 w. Jlo uccrnemoBaHMs Marepuan XpaHWIM B XOJOIMIBHHKE NpPU
temrneparype He Bbime 4 °C. HWpentudukauuioo 1MCT JUHOQUIATEIUIAT MPOBOAWIM  HA
He(DMKCUPOBAHHOM MaTepuaje Mmoja CBeTOBbIM MHKpockornoM mpu 80° — 400-kpaTHOM yBeNHUYCHUH,
OCHOBBIBaSIC Ha pPabOThl pa3nuuHbX aBTopoB [3]. IIpu HEOOXOOMMOCTH HCIOIB30BAIU METOJ
NpOpaIIMBaHKA B JTa0OPAaTOPHBIX YCIOBHAX. UHCICHHOCTh LUCT PACCUMTHIBAIM B DK3EMIUIAPaxX Ha
1 rpaMM cyxoro Beca JOHHBIX OTJIOKCHHH.

Pe3yJ’IbTaTbl HCCJIeTOBAHUN M UX oﬁcymeﬂne

B 10HHBIX OTIOXEHUSX BBIsIBICHO 15 MophoTumnos nuct anHOGUTOBBIX Bogopociei (12 onpeneneHsl
JI0 BHJA), OTHOCAIMXCS K 8pomam, 4cemeiictBaM, 3 mopsakam (tabn. 1). Bombiile Bcero BHAOB
oTMedeHo B poaax Scrippsiellau Alexandrium (o 3 Buza).

VY OeperoB Kprima oOHapykeHBI HUCTHI 6 BHIOB, B CeBepo-3amagHON 4acTu YepHOro Mops
(C34UM) — 13Bunos. [Ipu 3TOM BO BCeX MCCICIOBAHHBIX paiiOHAX MPUCYTCTBOBAIU M JOMHHUPOBAIN
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no uuciaeHHocTH IwmcThl Scrippsiella trochoidea (cpemnsis wacrota Bcrpewaemoctd  73,3%),
HOTEHIMAIBEHO OMACHOTO BHUAA-KOCMOIIONIUTA, CIIOCOOHOTO BBI3BIBATH BPEJJOHOCHOE <IIBETEHHE BOJIBI
[2].

Tabauya 1

TakcOHOMHUYECKHUI COCTaB IUCTOOOPA3YIOMIMX BUIOB JUHO(IIATSIUISAT U MPOCTPAHCTBEHHOS
pacmpeienieHue IUCT B JIOHHBIX OTJIOKEHUSX ceBepHoM yacti Yeproro mops (70 petic HUC
«IIpodeccop Boasuunkuii», apryct 2011r.).

Kpeim C34M

TakcoHbl 3an. | dnrta | Boct. | BOIT | OP Kapk. MOII

Alexandrium affine (H.Inoue & Y.Fukuyo) Balech

1995 *

Alexandrium cf. taylori Balech, 1994 + +

Alexandrium sp. + +

Gonyaulax spinifera (Claparéde & Lachmann, 1859)
Diesing, 1866

Gonyaulax sp. + + +

Gymnodinium nolleri M.Ellegaard & @.Moestruf
1999

Pentapharsodinium dalei Indelicato & Loblich, 1986 + + +

Pentaphar sodinium tyrrhenicum (Balech) Montresor
Zingone & Marino 1993

Peridinium cinctum (O.F.Mdiller) Ehrenberg 1832 + + +

Scrippsiella lacrymosa J.Lewis 1991 +

Scrippsiella precaria M.Montresor & A.Zingone
1988

Scrippsiella trochoidea (Stein) Balech ex Loeblich 1I
1965

Diplopsalislenticula Bergh 1881 +

Protoperidinium conicoides (Paulsen) Balech 1973 + +

Protoperidinium sp. +

Bcero 1 3 5 8 7 9 2

OO6o3Hauenus: 3am. — 3anagHoe mobdepexne, Snta — pa3pe3 HanpoTHB T. SnTta, BocT. — roro-Bocrounoe
nobepexne, C3UM — ceBepo-3anaanas dacte YepHoro mopsi, bBOII — dpmuiodhoproe mone 3eproa, OP —
Onecckwuit peruoH, Kapk. — Kapkunurckwuii 3amus, M®IT — manoe pumtopopHoe moste

V KpPBIMCKOTO TT0OEPEXKbsi YHCICHHOCTh HCT Kolebanach ot 0 10 7403K3.-T* cyXoro rpyHra,
Hanbojee pacrpocTpaHeHHBIME ObuM IMCTHI S trochoidea m Alexandrium cf. taylori — wacrtora
BCTPEYAEMOCTH COOTBETCBEHHO 72,7%m 27,3%,1pyrue BUbl BCTPEYAIUCh PEIKO.

B cesepo-3amagnoii wactu Uepuoro mops (C3UM) BumoBoii coctaB Gorade W YHUCIECHHOCTD
IUCT AMHODHUTOBBIX BOMOPOCIICH 3HAYMTEIHLHO OOJIBINE, YeM B NMPUOPEXHBIX paifoHax KpeiMa, mpu
9TOM TaKXe BBISIBJICHA HEOJHOPOAHOCTh B MX pacmpencicHu (pUCyHOK). BbICOKas 4HCICHHOCTh
OTMedeHa B EHTpanbHOH yactn Kapkuautckoro 3ammBa (cpemssist uncienHocts 1580+2950k3. 17,
makcuManbHas — 1870 ok3..-rY) um B OmecckoMm peruone (745425 ox3.r+ u 12309k3..1 7,
cooTBeTcTBeHHO). Hanboiee pacnpocTpaneHHsIME, BMecTe ¢ S. trochoidea (wacTora BcTpewaemocT —
74,2%), 6sumn 1mrcTel BuAoB Gymnodinium nolleri, Pentapharsodinium dalei u Gonyaulax sp.
(wacrora BcTpeuaemocTr — 1o 33,3%),apyrue Buabl oTMedeHsl B 1 — 3mpodax.

Ipenpiayime uccnenoBanus B OmecckoM U TeHAPOBCKOM PErHoHaX MOKa3ald OCOOCHHOCTH
TAKCOHOMHYECKOTO COCTaBa M PACIPECICHUS IUCT B JOHHBIX OTIOXKCHHUSIX pasHoro tuma [1]. B
paiione ¢uutopopHOro moyis 3epHOBa M Majioro (GHILIOQOPHOrO IOJS TPYHTHI IMPEACTABICHBI
NPEHMYIIECTBEHHO paKyIlieil U MEeCKOM B Pa3HbIX COOTHOIICHHUSX, YTO MOBJIHSIO HA OCOOCHHOCTH
pacrpeeieHus IHCT B 3THX paiioHax (puc.).
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Puc. Cpennue 3HaueHUS YHCIEHHOCTH IUCT (9K3..T—1) B mprOpekHbIX Bogax Kpeima u B
ceBepo-3anagHoi yactu YepHoro Mopst. OO03HaueHHs: CM. B TaOJIHIIE.

Wunekc obmuoctr BuaoB CepeHceHa, pacCUUTaHHbIN i npuOpexHbix Boa Kpeima u C3UM,
cocraBui 0,42. Haubosblliee ¢X0ICTBO BUAOBOTO COCTaBa BBIABICHO MEKAY (PHIIO(GOPHBIM MOJIEM
3epHoBa u Kapkunurckum 3anuBoM — 0,71u Mexay OmecckuM perioHoM B KapKMHUTCKUM 3aIMBOM
- 0,63.

B xozxe uccnenoBaHus B JIOHHBIX OTJIOXKEHHSX OTMEYEHBI ITMCTHI HOBBIX Ui UepHOro Mops
sunoB: Alexandrium affine, Alexandrium cf. taylori, Scrippsiella precaria, Scrippsiella lacrymosa u
G. nolleri. Iucter A. affine 6bTn BIiepBble BBISBIEHBI B JOHHBIX OTIAOXEHHsAX OIECCKOTO MOpTa B
2003 r., 5TOT BHI TaKX€ 3apErHMCTPHUPOBAH B IUIAHKTOHE y MoOepexbs Bbonrapum. Bumbl pona
Alexandrium mpoayImpyroT CaKCUTOKCHH, ST HepBHO-TIapanuTiueckoro aeiicteus (Paralytic shellfish
poisoning — PSP).

[MosiBienne 1HMCT 3THX BHIOB B UepHOM MOpe MOXKET CIYXXHTh IEPBBIM IMPH3HAKOM HX
aKKITUMATU3alliid, W, TakuM o00pa3oM, BO3MOXXHO WX PpACHPOCTpPaHCHHE TMPH OJIArONPHSITHBIX
YCIIOBHSIX.
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[IPOCTOPOBE IIOOHIMPEHHS LMCT JUHO®JATEIAT B TIIBHIYHOI YACTUHI
YOPHOI'O MOPA

[TI'aTHaAUATE MOP(OTUIOB IUCT AMHOGITOBHX BOIAOPOCTEH OyJ0 3HaiiieHo B Mpobax MTOHHHX
BiJIKJIaJICHb B MiBHIUHIN YacTuHi YopHOro Mops. IneHTudikoBaHo ABaHAIIATL BUIIB, IO BIAHOCATHCS
mo 8 poxie. HaiiGinem mommupenumu Oyau mucta Scrippsiella trochoidea, Gymnodinium nolleri,
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Pentapharsodinium daléiGonyaulax spYotupu Buan nuHO(IarensT 10 TEHEPIiNIHBOTO Yacy He
Oymu Big3HayeHi B rwiaHkToHi Yopaoro mops: Alexandrium cf. taylori, Scrippsiella precaria,
Srippsiella lacrymosa, Gymnodinium nolleri. Liuctu S trochoidea Oysu mupoko nmoutMpeHi B paiioHi
JIOCITI/PKEHB 1 IOMiHYBaJId Ha OLIBIIOCTI CTaHIIIH.

Knouosi crosa: yucmu ounograzensm, nowupenns, cenernyi, Yopue mope

SE. Nikonova
Institute of Marine of Biology of NAS of Ukraine,d@sa

SPATIAL DISTRIBUTION OF DINOFLAGELLATES CYSTS IN T2 NORTHERN BLACK SEA

Fifteen different dinoflagellate cyst morphospecwesre found in sediment samples collected in
northern part of the Black Sea. Twelve cysts regresg 8 genera were identified to the specied.leve
The most common cysts weferippsiella trochoidea, Gymnodinium nolleri, Pentapharsodinium
dalei and Gonyaulax sp. Four of the dinoflagellate species have newipusly been recorded as
motile cells in the Black SeaAlexandrium cf. taylori, Scrippsiella precaria, S lacrymosa,
Gymnodinium nolleri. S. trochoidea cysts were widely distributed and dominated in miacglities in
the study area.

Keywords: dinoflagellate cysts, distribution, non-indigenous species, Black Sea
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IMPOCTPAHCTBEHHASA '’ETEPOI'EHHOCTbD IIVTAHKTOHA B
TEXHO-9KOCHUCTEME ADC

PaccMoTpenbl 0COOSHHOCTH TPOCTPAHCTBEHHOTO pacIpeieicHuss (PUTO- M 300IUIAHKTOHA BOIHON
YacTH TEXHO-3KocucTeMbl XmenbHuIKoW ADC. ['eTeporeHHOCTh IIAaHKTOHA ObUTa OOYCIIOBIICHA
HEOJTHOPOJTHOCTHI0 TEPMUYECKUX M TUIPOAMHAMUYCCKUX YCIOBUH B MIEPUOJBI paOOTHI S3HEPTOOIOKOB
ADC. CyuiecTBEeHHOE BIHMSHUE Ha TMHAMUKY BOJIHBIX MaccC, a 3HAUUT U Ha paclpeecHue MIaHKTOHA
B BOJIOEME-OXJIaJIUTEIIC, OKAa3bIBaJIM BETPOBIC TeueHUs. bonee oHOPOIHBIN TNIAHKTOH OBLT OTMEUCH
B paMKaxX KPYrOBOPOTOB U MOTOKOB, KOTOpPHIE (POPMHUPYIOTCS B BOJOEME-OXJIATUTENE TIPU Pa3HBIX
BETPOBBIX CUTyalUsX. OUTOIIAHKTOH H30JUPOBAHHBIX JUTOPAILHBIX YYAaCTKOB B KaU€CTBEHHOM U
KOJMYECTBEHHOM OTHOUICHUSX CYIIECTBEHHO OTIMYAJCA OT TAaKOBOTO MeJardaiu. 300MIAHKTOH B
OombIeli CTeNeHH, YeM (PUTOTUTAHKTOH pearnpoBall Ha TPAHCIIOPT BOJIEI Uepe3 KaHAaIbI.

Kniouesvie cnosa: gumonnankmon, 300niankmon, mexno-skocucmema ADC, eemepoceHnocms, 6000eM-
oxnaoumelnv, KAHAJbL.

[IpocTpaHcTBEeHHOE paclpe/elicHue IUIaHKTOHa B BOJOEMax TexHo-dkocucteM ADC ompexaenseTcs
MHOTUMH TpUYuHaMH. [loMHMO mpuUpOmHBIX (DAKTOPOB, KOHCTPYKLUS M PEXKHUM OIKCIUTyaTallUH
BOJIOEMOB-OXJIQJIUTEJICH M CBSI3aHHBIX C HUMH IOJBOJSIIMX U OTBOJSIINX KAHAIOB, O0YCIOBINBAIOT
OIIPEICIICHHYIO TeTePOreHHOCTh YCIOBHI 00UTaHus THAPOONOHTOB. COPOC MOAOTPETHIX BOJ U 3a00p
OXJIQKAAIOIICH BOJBI CO3JACT B ATHX BOJOEMaX CBOCOOPA3HBII TEPMUUCCKHN U THAPOJHMHAMUYCCKUI
pekuMbl.  [ITaHKTOHHBIE OpPraHU3MbI B 3HAUUTEIBHOW CTENEHH IOJBEP)KEHBI BO3/CHCTBUIO
TEXHOTEHHBIX (pakTopoB [3, 4].

MaTepna.ﬂ M MEeTO/JbI HCCJIeT0OBaAHUI

W3zydenue (puTo- 1 300IIaHKTOHA TeXHO-3KocucTeMbl XMenbHuIKoH ADC (XADC) npoBoauinch B
JieTHe-OCeHHMH mepuoa B pasHblie rojel ¢ 1998mo 2014 rr. [IpoOsl miaHKTOHA OTOMpaIK B BOAOEME-
oxnmamurene (BO), momsomsmem (IIK) m orBomsmem (OK) kanamax. COop, KOHCEpBAalMIO H
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