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Yapnab3 Bansun (Yansun)
TomcoH (1830-1882)

MapycHO-NapoBOI KopBeT «YenneHaxep»



H.M. Knunosuy u
«Anodpeu Ilep6036aHHbLil».

[NocTpoeHo B 1898 B
[epmaHumn
BopgounsmeweHmne — 336
T, AHA — 52 m;
lUMPUHA — 7,9 m;
ocaaka — 3,05 m;
MOLLLHOCTb [/TaBHOW
MawmnHbol — 420 n. c.;
CKopocTb — 11 ys.

N3 kHurn J1.1.Mockanesa
«MaTpbl Ty6UH»



H.H. Mecauee u
«Ilepceit»

«Mepcen» gByxmayToBas MapycCHo-
napoBasn WXyHa € radenbHbIM
BOOPYXXEHMEM N ONMHHBIM ByInpuTOM.
Mapyca: KnmnBep, CTakcenb, TpUcenb u rpoT
— obuwer naowaapo 186 KB. M.

BogousmeweHne — 550 1. AnnHa 41,5;
WKHpKUHa 8; ocagka 3 m. CkopocTb xoga 7,5
y3. [naBHaa napoBaA malwunHa umena
MowHOCTb 360 n.c. 3anac yrna 85 .
Okmnax 24 yenoseka. Hay4HbIM nepcoHan
B coctaBe 15 yenosek, Cemb
NabopaTopHbIX NOMELLEHWUIA.
ABTOHOMHOCTb CyAHa OrpaHMU4YmMBaiachL

3amacamu npecHon Boapl -17 cyT. N3 kKHuru J1.1.MockaneBa
«MaTpbl Ty6UH»




PacnpegeneHue
obnomacchl beHToCca B
Tuxom okeaHe

J1.A. 3eHKeBWy.

Buonormnyeckana ctpyktypa OkeaHa.
OnucaHue pacnpeneneHms XmM3HM B oKeaHa.
3T1a paboTa 3aBepLieHa B 1960- 70x rr.
YCTaHOB/1€Hbl OCHOBHbIE 3aKOHOMEPHOCTH
KO/JIMYECTBEHHOrO pacnpeaeneHuna XumsHn B OkeaHe u
Kpaesblx mopax CCCP

lMnockoctn cummeTtpumn: | —
akBaTopuanbHas, |l n lll —
MepuanoHanbHble. [NpupoaHble
30HbI: 1 — nonsgpHble, 2 —

yMepeHHble, 3 —aKkBaTopuarnbHas

A 1 A1 — 30HbI NONAPHbIX
MUHUMYMOB; b 1 B1 — 30HbI
Buonornyecknx MakcCMmMymMmoB

yMepEHHbIX WKpPOoT; B n B1 — 30HbI
npuakeaTopuasnbHbIX MNOBLILLEHUNA B
3KBaTOpManbLHOM nosice
dmonorn4ecknx MMHUMMymoB (B —
BOCTOYHadA YacTb okeaHa, B1 —
3anagHas Jyactb okeaHa), [ —
BMOOBOE BOratcTBO hayHbl U
dnopbl n P/B-koadhdpuumediT, E —
aKBaTop
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PasHoobpa3une *KM3Hu

Species Earth Ocean

Catalogued Predicted =SE Catalogued Predicted *SE
Eukaryotes
Animalia 953,434 7. 770,000 958,000 171,082 2,150,000 145,000
Chromista 13033 27,500 30500 4,859 7.400 0640
Fungi 4327 £11.000 297,000 1,097 5,320 1,100
Plantae 215644 298,000 §,200 8,600 16,600 9130
Protozoa 8118 36400 6,690 8118 36,400 6,690
fotal 1,233,500 8,740,000 1,300,800 193,756 2,210,000 182,000
Prokaryotes
Archaea S02 455 160 1 1 0
Bacteria 10,358 $.680 3470 652 1,320 436
fotal 10,860 10,100 3,630 653 1,320 436
Grand Total 1,244,360 8,750,000 1,300,000 194,409 2,210,000 182,000

Yucno nasBecTHbIX BUAOB
8
o
o
o
o
o
o
o
8
2 Mora C., Tittensor D.P., Adi S., Simpson A.G.B., Worm B. How
many species are there on Earth and in the Ocean? // PLoS
1750 1950  roau Biology, 2011. 9(8): 1-8.



Yncno BnaoB 6ecrno3BoOHOUYHbIX B MOPAX APKTUKK (6e3
napa3nTUYeCKMX)

Table 10.1
Species nembers of free-iving inverisbrates in the Arctic Seas.
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KpnBble HaKOM/IEHHOMO YMCia BUAOB
CBMAETEeNbCTBYIOT O XOpOoLWen (MpakTUYeCcKn nosiHOM)
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Figure 8.3. The number of macrofauna species in the Laptev Sea
over time, likely illustrating effects of increased sampling effort.



CeBacTONO/IbCKasi MOPCKasn cTaHuma (1871)

NHCTUTYT BUONOMNU HOXKHbBIX MOPEN




RoHeu XIX BeKa - Ha4ya/ 10 CUCTeEMATUYECKUX
nccaenoBaHMM 3KON0TMM mopen Poccunm
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FiG. 211. Distribution of bottom biocoenoses in the northern part of Black Sea. /"

! Coastal sand and chiff biocoenoses; 2 Shell

gravel biocoenoses ; 3 Biocoenosis of

Zostera growths; 4 Mussel mud biocoenosis; 5 Phyllophora growth biocoenosis; i
6 Biocoenosis of dead Zostera out by the Sea; 7 Phaseolin ooze biocoenosis ; § Bio- e

coenosis of Terebellide ooze; 9 Limit of life (Zernov, 1912).

C.A. 3epHos (1871 —1945)-¢
1901 r. gnpekTOop
CeBacTONONbCKOM
buonornyeckol ctaHumm, 8 1912
roay onybauMKoBan nepsble
KapTbl pacnpenenedna beHTtoca
B YepHOM mope 1, OTAeNbHO, B
CeBacTononsLCcKomn byxre

Fra, 210, Chart of dmnibution of bottom brocoenoses in Block Seca, Sebastopol
region (Zernov, 1912), 1 Biocoenosis populating cliffs overgrown with Cystoseira,
withsome patches of sand ; 2 Biocoenonis papulating chiff sand and gravel and very fine
shell gravel : 7 Biocoenosis popalating Zostera and water-weed beds ; ¢ Biocoenosis
living on oyster banks; 5 Mussel mud biocoenosis; 6 Ph lin ooze bioce ’




[lepBble MOpcKkMe buocTaHunm Ha CeBepe

CoaoBenkas omoaornueckas craguusa 1897 roxa



CtaHumMa B AnekcaHapoBcKoM raBaHu (MypmaHcKkoe nobeperkbe)
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«KONbCKMN MepuamaH» — 0AMH U3 CaMbIX AJNMHHbIX PAAO0B
HEenpepbIBHbIX OKEAHOOTNMYECKMX HabAtoaAeHNI
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MOHUTOPUHT OKeaHorpadpUUecKuUx yciosui
bapeHueBa MopAa Ha CTaHAAPTHOM paspese
«KonbCcKkuii mepuamnaH».

Kapcakoe Anekceli JleoHudosuy, 2008




N3meHeHna B coobulectBax - 100 net npombicna B CeBepHOM
Mope

beHToc dorrep-6aHkn, CeBepHOE mope

1951/52 1985

M3: H.Thiel. Kurs Nord. Meeresforschung mit Valdivia. 1991



[puropmn AnekcaHgposmy KoKeBHUKOB

(1866 — 1933)

KoxxeBHukos [. Kak BecTtu
Hay4Hyl0 paboTy B
3anoBeaHukax // OxpaHa
npupoabl. 1928. Ne 2. C. 12—
19.

Kozhevnikov G. How to
organize scientific researches
in the reserves. 1928.

 Director of zoological Museum of
Moscow University (1904-1929)

* Professor and Head of Invertebrate
Zoology Dept. of MSU (1904-1929)

* Founded Kosino Limnology Station
(1908)

e Organized and participated
researches of PLAVMORNIN



KoxeBHUKOB . KaK BecTu Hay4Hyto paboTy B 3anoBeaHMKax // OxpaHa
npupoabl. 1928. Ne 2. C. 12-19.
Kozhevnikov G. How to organize scientific researches in the reserves. 1928.

[MnaHnpyAa Hay4yHO-UCCcneaoBaTeNbCKyo paboTy B
3anoBeAHNKe, HEOBXOAMMO npeXKae BCero uMeTb B BUAY,
4YTO KOHEYHOMW Lesibto 3TOU PaboTbl ABAAETCA N3YYEHMUE
30KOHO0B 380/110UUU Op2aHUYEeCKO20 MUpAa.

Hanbonee BaXKHOM ANA HayKM paboTon B 3anoBeaHUKaX
usy4yeHue rnocmereHHbIX U3MeHeHUl op2aHU3MOo8 8 C8A3U C
U3MeHeHUAMU OKpyxcarouwel cpedsl. B ocobeHHO BbIroaHblE
yCNoBUA A1 NPOMU3BOACTBA TaKOM PaboTbl MOCTaB/IEHDI
3anoBeAHUKN, B KOTOPbIX eCTb Bogoembl. Ho, KOHEYHO, n
Ha3emMHasa payHa AaeT A0CTaTOYHO MmaTepuasa ans
noaobHbIX PpaboT, ecnm TONbKO XOPOLWEHbKO NogymaTb 06
35TOM.



Mbl NOTOMY U MaJ10O MOHUMaEM MNpoueccbl 3BOJHOUNAU, YTO JINLWLb OYEHDb

HEAABHO Ha4Yaan X N3y4aTb, N NpPpn TOM B U3y4eHNN 3TOM U NO CNE BPEMA
MaZ10 N1aHOMEPHOCTUN U CUCTEMATUYHOCTN.

A nonarato, 4To ecnm buonornyeckme CTaHUUM 3aNoBeAHNKOB, NAAHMPYA
CBOO paboTy, NONOXKAT B OCHOBY €€ OpraHM3aumMmn MbiC/ib O TOM, YTO He
yepes ABa UK TPU roaa, He Yyepes NATb UM AEeCATb /1eT, a Yepes CTo—
[1BECTWN, @ MOKET ObITb U Yepe3 HECKOIbKO COT N1eT BbIABATCA NPOYHbIE
pe3ynbTaThl 3TOM PaboThbl, TO HayKa AENCTBUTE/IbHO NONYYUT KPYMHble
NOCTUMKEHMUA, U HallM NOTOMKU AENCTBUTENIbHO NOMMYT KOE-YTO M3 TOro
HeobbATHO BE/IMKOro NpoLiecca, KOTOPbIA HAa3bIBAETCA 3BONIOLMEN.

MpeactaBum cebe cneayowmii BbIMbILWEHHbIN Npumep. MpeacTtaBum cebe,
YTO NIeT TPUCTA TOMY Ha3aj, B Te BpemeHa, Koraa nog Mocksoi bbiniun
ApemMy4dme neca, Koraa Ha MecTe TenepeLlHnX Aa4HblX NOCEIKOB bpoanan
IOCU, MeaBeAMn N PbICU, TOKOBAW FyXapu 1 yxaan GUanHbl, BENUCH Obl
buonornyeckme HabawAEHNA HaA *KMU3HbIO NPUPOAbI U cobupanmnch bbl

Hay4YHbl€ KONIEKUMU, — KaK MHOroe bbino 6bl Ham Tenepb ACHO U3 TOrO,
4YTO Tenepb HEAACHO, HEMOHATHO!



3anucka «O TMnax MecTHOCTEN, B KOTOPbIX
HeobxoaMmo yuypeanTb 3aNOBEAHMKN TUMNA
aMepPUKAHCKMX HaLLMOHAIbHbIX MApKOBY,
npeacrasneHHaa B. 1. CemeHoBbIM-TAH-
LLIaHCKMM 2 oKTAbpAa 1917 T.
Mpnpoao0oXpaHUTENBHON KOMUCCUK PyccKoro
reorpadumyeckoro obuwiecTsa.

BeHnamuH lNetposuny
CemeHoB-TaH-LLlaHCKMI

«DUnocopCcKknit NyTb LWMPOKOTO reorpadmnyeckoro CMHTe3a BeJeT Hac B OAHU U Te Ke
BpaTa HaLMOHaNbHbIX NapKoB. HayyHble HabAoAEHUA HEMbICIMMbI MHAYe KaK Ha
NAOLWaAAX B AECATKU U COTHM KBaZPaTHbIX BEPCT, NPUYEM B OXpaHAemMble NaHawadTbl
6yayT BKAOYEHbI pa3IMyHble “ecTecTBeHHOMCTOpPUYECKKe npeameTbl”...Hannydwee
Bpems A8 OCHOBAHWUA HaLMOHa/bHbIX NapKoB B Poccnm HacTano MMeHHO Tenepb»
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@ 3ANOBEAHMKMH
@ 3AKAZHWKMW
@ HAU. NAPKH
@@ EVOCHEPHLIE OONT




MAHMCTERCTBO NPHPOMHEIX PECYPCOB M
POCCHIACKON GENEPALIAM

FOCYOAPCTBEHHIWIA MPUPOAMMA
SATIOBEAHMK «XAKACCKMA»

NETOMNUCH NMPUPOASE

Kuura 15

2009 rog,
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ACTPaxaHCKNA
3aMNoBeAHWK




JleTonucb NPUpPOAabI - Pe3y/AbTaTbl

* ®unoHos K.l1. KonbITHbIE XXUBOTHbIE N KPYMHbIE XULLHUKN Ha
3anoBegHbIX Tepputopmax. M.: Hayka, 1989. - 256 c.

* 3anoBegHukn Poccun. C6opHMK matepuanos Jletonuceu npmpoabl 3a
1991/1992 roabl: UHdopm.-cnipas. nsa. / Haasar. MUH-BO oxpaHbil
NPMpPOAHON cpeabl N NPUPOAHbIX pecypcoB PP, [n. ynp. 3anoBeaHOro
nena; Bcepoc. HAM oxpaHbl npupoabl; Cou.-aKon. cotos, LleHTp oxpaHbl
AnKoun npupogbl. - M.: Pocarpocepsuc, 1994. - 210 c.

* Strict Nature Reserves (Zapovedniki) of Russia. Collection
of "Chronicle of Nature" Data for 1991-1992. - M.:
Sabashnikov Publishers, 1996. - 270 c.



Long-term birds observations in
Kandalaksha reserve
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Guillemot dynamics on colonies
Capelin catch and stock in Barents sea (thin-bill (1) and thick bill (2))

Puc. 2. CneBa — 3amnac (JuHUA) U BBUIOB (CTOJIOMKH) MOUBBI B bapeHiieBoM Mope B
1965 — 2009 rr. (o nanueM ¢ caiita DAO - http://firms.fao.org) . CripaBa —
JAMHAMHUKA YUCJICHHOCTH TOHKOKITIOBBIX (1) M TOJICTOKITIOBBIX (2) Kaiip Ha O6a3apax o.
Xapnos (u3 Kpacnos u nip. 1995).



VERY LARGE MARINE PROTECTED AREAS

> 100,000 km*

22
26
28 MPAs totaling 2
4.4% of the total ocean area o ’
19) _ 5
72 _12%»
e o
9 B '] 27"
I No-take Marine Reserve @ = J 15 14
2
[ | Multi-zoned (with some No-take) s | 16 3 5 8 10 .
~ Marine Protected Area \ k Q . O F
1
[ other Marine Protected Area 18 0 11 24 17
7/, Officially designated, unimplemented 21; 28
E 23(3 C“:}

I Ross Sea Protected Area*
1,549,000 knv (CCAMLR, 2016)

2 Papahanaumokuakea Marine Nat'l Monument
1,508,870 km* (USA, 2006, 2016)

3 Natural Park of the Coral Sea”
1,368,806 knv (France, 2014)

4 Pacific Remote Islands Marine Nat'l
Monument
1,270,000 km? (USA, 2009, 2014)

5 Marae Moana - Cook Islands Marine Park*
1,065,000 km* (Cook Islands, 2012)

6 South Georgia & South Sandwich Islands
Marine Protected Area
1,000,700 km® (UK, 2010)

7 Coral Sea Commonwealth Marine Reserve”
989,842 knv' (Australla, 2012)

6 Jan 2017

8 Pitcairn Islands Marine Reserve
834,334 km' (UK, 2015)

9 Chagos Protected Area
545,000 km® (UK, 2010)

Status Uncertain

10 Easter Island Marine Park*
631,368 knv (Chile, 2015}

11 Kermadec Ocean Sanctuary”*
620,000 km' (New Zealand, 20)35)

12 Pacifico Mexicano Prufundo”
577,800 kny' (Mexico, 2016)

13 Palau National Marine Sanctuary
500,000 km? (Palay, 2015)

14 St Helena Marine Protection Zone
445,000 km? (UK 2016)

15 Phoenix Islands Protected Area
408,250 km’* (Kiribat:, 2006)

16 Great Barrier Reef Marine Park
345,400 km’ (Australia, 1975)

17 Nazca-Desventuradas Marine Park
297,518 km?® (Chile, 2015)

18 South-west Corner Commonwealth
Marine Reserve”
271,898 ke’ (Australla, 2012)

19 Marianas Trench Marine Nat'l Monument
246,608 km’ (USA, 2009)

20 Norfolk Commonwealth Marine Reserve’
188,433 ke’ (Australia, 2012}

21 Prince Edward Islands Marine Protected Area
180,000 km? (South Africa, 2009}

22 Charlie Gibbs North High Seas Area
178,651 km* (OSPAR, 2010)

23 Macquarie Island Marine Reserves
162,000 km* {Australia, 1999)

24 Motu Motiro Hiva Marine Park
150,000 km? (Chile, 2010)

25 Argo-Rowley Terrace Commonwealth
Mavrine Reserve”
146,099 kny (Australla, 2012)

26 Charlie Gibbs South High Seas Area
145,420 km’ (OSPAR, 2010)

27 Galapagos Marine Reserve
133,000 km”* (Ecuador, 1998)

28 Lord Howe Commonwealth Marine Reserve”®
110,148 knv' (Australia, 2012)

CCAMLR—Convention of Antarctic Marine Uving Resources OSPAR—Commission from the Oslo and Paris Conventions




MPAtlas MPA Types
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Marine Protected Areas by G20 Nation: No-Take and Total Protected Area Coverage

No-Take Area (km?) m No-Take % Pitcairn Addition [ Total MPA %
1,637,262 United States 13.47%

657,350 United Kingdom S,
68,677 South Africa _ 2.46% |

373,722 Australia

4,700.27 Saudi Arabia - 2.14%

45,682.0 Russia

229.0 Germany l 0.41% ]

475.94 Republic of Korea @ 15%

101.38 Italy* [0.11% ]

6,208.05 Canada E 109%

437.80 China D.OSO%

2,840.08 Indonesia 0.048%

1,534.55 Mexico 7%

444.06 India I:b-°19 a%

703.18 Brazil 193%

40.0 Turkey | 0.0187%

400.47 France® E‘W%
0.67 Argentina  ~5l5001% *Pelagos Sanctuary included in total
1.21 Japan })0000% MPA coverage for Italy and France

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0% 45.0%



TpaHCOKeaHCKMe nepeBoO3KnN TPeDVYIOT
10— 20 aHen

Ecological Roulette: The Global Transport of
Nonindigenous Marine Organisms

James T. Carlton and Jonathan B. Geller

SCIENCE * VOL. 261 + 2JULY 1993




Table 1, Frequency of cocurrence and abundance of crganisms in ballast

a transoceanic trip of 11 1o 21 days [average 15.1 (SD 1.9) days].
identification considered.

water from shipe ariving from Japan to the Port of Coos Bay, Oregon, ater  Specificity of i depanded on the phylum or division
Ships (%) In which taxon was Adult
Taon ) Abundant Common Rare
(>100/ {10 10 100/ (<10/ Presen Habitat* Trophic grovpt
replicate) replicate) rephcate)
Crustacea
Cimipedia 5 10 30 410 830 HE s
5 170 200 280 740 HE, SE PL . EB SC.H
Calanoida end Cyclopoida 25 618 257 1.3 986 PL, SE C.H,SC
Decapoda 14 31 44 408 483 SE, HE EB O, H,C D, SCS
Euphausiacea 1 0 0 13 13 PL o
Stomatopoda 1 o 0 25 25 HE, SE C
Cumaces 3 06 13 13 132 SE | PL D
Mysidacea 2 06 50 280 336 SE.PL H D
Isopoda 4 0 13 321 334 HE EB SC,O0,0,H,P
Caprelicdena 1 0 0 25 25 EB c.o
Gammaridea 8 0 14 220 234 SE, HE H D, S
Hypar:dea 1 0 0 107 107 PL c
Ostracoda 1 0 0 25 25 HE, SE, PL H
Ciadocera 1 0 0 06 08 PL H
Chelicerata
Acarina 1 ] 0 50 50 HE D, sC
Echinodarmata
Asteroidea 1 12 19 13 144 HE, SE C.SC
Echincidea 2 06 19 150 175 HE, SE H, SC
Ophiuroidea 1 0 0 31 31 HE, SE D, sC
Holothuroidea 2 0 0 57 57 I, HE, SE D s
Chordata
Urochordata 0 06 0 57 63 HE, EB S
Pisces 2 0 0 32 32 PL c
Homichordata
Enteropnousta 1 0 0 07 07 | D
Chastognatha 3 an 145 205 a7 PL c
Phovonida 1 06 38 245 289 HE, SE S
Bryozoa 3 a1 57 208 2986 HE, EB S
Arnelica
Spionicae n 29 403 20.7 849 SE, HE D.H.CS
Polynoidas 3 12 3 380 423 SE, HE D
Other Polychasta 28 50 18.8 453 60.1 |, EB, SE, HE SC.C. S
Hirudinea 1 0 0 0.7 07 PL P
Platyhelminthes 33 06 88 563 647 SE, HE C.SC P
Nemertea 1 63 0 57 120 SE, HE, | c
Mollusca
Bivaha 9 20 20 252 na HE, SE, | DS
Gastropoda 10 25 164 428 61.7 SE, HE D.SC.H.C
Spuncuia 1 0 0 25 25 SE, HE D
Nematoda 1 0 0 94 94 SE, HE, EB D, sC
Rotifora 1 0 0 82 82 PL OH
Cnidaria
Anthozoa 2 (1] 0 13 13 HE S.C
Scyphozoa 1 0 0 19 19 PL s.C
Hydrozoa: Obeda 1 0 14 214 28 HE. EB, PL s.C
Other Hydrozoa 21 0 06 195 201 HE. EB, PL s C
Radiolaria 2 [} 0 188 189 PL c.o
Foraminifera 3 06 25 63 94 EB, HE, SE, PL C.D,SC
Tintinnkda 2 157 13 163 433 PL C.sC
Other cillata 4 1 $ 3 $
Dinofagediatla k) 67 1.4 95 278 PL PP
Dalomaces 128 547 207 17.6 924 SE, HE, PL PP
Chiorophyta 2 0 0 38 as SE, HE PP
Rhodophyta 2 ] ] 12 12 SE, HE PP
Zosteraceas 1 0 0 07 07 SE PP
*EB, epibiotic (Iving on other organisma); HE. hard bottom epifaunal |, infaural; PL, planksonic; SE. soft bottom epfounal. 1€, camivore; D, depouit feader, M, herbivore,
O, omnivare; P, parasito; PP, prmary producer, S, suspersion foeder. SC, gor. ot

Nawnlhaded from waaw seiancaman ara nn Octahar 28 2010

PakoobpasHble — 72 Buaa

Monntockun — 19 Buaos

AHHenunabl — 43 BMaa
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Fig. 1. Cumulative num-  , 250 150

ber of exotic species es- &

tablished in the San Fran- E. 200

cisco Estuary: (A) raw

data; (B)modified data. A 5 150

time series analysis con- & )

ducted by C. Parmesan % 1907

[Box-Jenkins methodol- %

ogy (19) on RATS Re- € 89

gression Analysis of Time 2 o 4 ~ .

Series) software, version o5 o 0 0 8 @ & = o & 6 ® ® 0 & o
4.0 (Estima); final models A 4 s 2L 2w

used only terms that con-
tributed significantly at P Year

< .05 and had uncorre-

lated residuals by Durban-Watson and Lung-Baox Q) statistics] showed a significant increase in the number
of invasions over time (linear regression on raw and modified data separately, trend terms significant at P
< 0.001). Trend = (time)* models explained 5% and 2% more of the variation than did trend = time models
for raw and modified data sets, respectively (final models: R 2, = 0.34, R 2, 4fieq = 0.21). Additional lag
terms on time were unnecessary (and when forced into the models were not significant at P = 0.50 for
both data sets), indicating that invasion events are independent between years. A better fit of trend =
(time)® models indicates that the rate of invasions, as well as the absolute number, increases with time.



Invasion of Mnemiopsis 1980s Introduction and spread of Beroe

I 1997
Mass development Elimination of the Mnemiopsis population
Sharp decrease September 1999
of zooplankton  — b oftphytol- alr(1td ] Spromer
abundance acterioplankton v
* Siltation at __| Termination of elimination of pelagic larvae
Reduction of the Decrease of water depths of bivalves
Phyllophora transparency exceeding 18 m ¢
biocenosis . ] Settling of the juveniles of the alien species
andf Iﬂe |8W9tf horizon .| Anadara kagoshimensis at depths
of the Cystoseira v 0f20-30 m
biocenosis Forming a new community
{ ' —
Sharp increase in Mass settiing of the Slow development of
food availability for all v _Chamelea gallina bivalves' juveniles
age groups of Predation of pelagic juveniles at 10-15 m due to high density
Rapana — larvae of bivalves by in 2000 (2000-2003)
v Mnemiopsis 4
Qutbreak of the _ Abse;nce of Outbreak of the
»  regulation of the . .
number of Rapana settling of juveniles Rapana juveniles
(1998-2000) v gor) (2003-2005)
Sharp decrease in T ¢
Elimination of large the density and Appearance of Sharp decrease in
specimens of bivalves |[— biomass of bivalves —>| large uninhabited the number and
by Rapana > i the Chamelia areas of the biomass of bivalves
7 gal(ll;r;e; go1n;r;1;)nity bottom (2003-2006)
Disappearance f_’f a .| Decreaseofthe large |
number of species " | Rapana specimens’ density |-
duetoastrong |-
decline in population v
density Settlement of species characteristic

of the twentieth century (Chamelea
gallina, Pitar rudis, Gouldia
minima, Lucinella divaricata etc.)

v

Reducing of the role of the alien | ¢
species Anadara inaequivalvis

New stationary state — 2006-2017
Return to the early-mid-20th
century situation

A




Eutrophication and

Invasion of

Introduction and spread of

climate change Mnemiopsis leidyi Beroe ovata (1997),
(1980s) decrease in eutrophication
Hypoxia,
Stable state v decrease in biodiversity, degradation Partial recovery
(1910-1960s) of macrophytes, change of dominant [ | (2000s - present)
species (1970-2000s)

Invasion of Rapana
venosa (1946)




OAUNHAMWKA AOHHbIX COOBLLECTB NMPUKEPYEHCKOIO MENKOBOAbA
(ceBepo-BoCcTOUHAA YacTb YepHOro mopsa, nonuroHbl Axxemerte u byras)

N306aTta 30 meTpos A : N . | B poure

@ Spisula subtruncata
15 5 ou7o
~a 60%

-

45+ /'. h Harla 50% -
Méém A_/% iﬂf&m 40% -

O Gouldia minima

O Anadara inaequivalvis
B Chamelea gallina

W Pitar rudis

B Mytilus galloprovincialis

30% -

4.5 ,DIH'(EM ETE \xﬁ_}: 20% -

N 10% -
444 0% - : :
2000 r 2001 r 2002 r 2007 r 2008 r 2009 r
K3 .5
b | | - .
T I I I I I I 80%
36 36 .52 ar a7.a a8 8.5 349 70% :
60% -
e [TonuroH xemete (A): cTpyKTypa 50% 1
40% A
coobuiectBa B 2000-2009 rr. 20% -
octaBanacb CTABU/IbHOM .
0%' T T T T T T T T
e_Monurox byras (B): 8 2004-05 rr. 2001r  2002r  2003r  2004r  2005r  2006r  2007r  2008r  2009r

npounsowna PESKAA CMEHA
AOMMWHAHTOB, COCTaB coobLiecTsa 2004-2005

NPUBAU3MACA K TAKOBOMY | —
Ha nonuroHe [xemeTe Coobuecteo CoobuiecTso
Mytilus galloprovincialis ~ Chamelea gallina - Pitar rudis
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Pasnnymsa MOPCKNX N HA3EMHbIX 3KOCUNCTEM
— TeMTI1bl BbBIMNPaAHNA BN OOB

Bcero 3a nepuopa ¢ 1500 r Bbimepno
okono 850 Bnaos
(pacxoxkaeHue B gaHHbix MCOIN Ha 2008 1 —
oT 754 0o 869) c caiira iucn

N3 HUX B MOPCKUX 3Kocuctemax 13 Bnaos
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STATUS OF THE WORLD’S MARINE SPECIES

15%

15%

Summary of 2008 Red List Categories for all sharks, rays, chimaeras, groupers,
reef-building corals, seabirds, marine mammals and marine turtles (2544 species).

STATE OF THE WORLD’S SPECIES

I EW/EX
I VUENICR

T [N LC/INT

I
Mammals
a 1|0 ZIU 3.0 4Il.‘1 5|[) I 6|0 ]'ID BIO 9|(] I 1[I}U
% of species

Froportions of species by threat category for four comprehensively assessed
groups (a) amphibians, (b) birds, (c) mammals and (d) gymnosperms.



Bbimepline smnabl

e wecTb BUAoB nTuL,: Manaccos 6aknaH (Phalacrocorax
perspicillatus), okneHackni Kpoxanb (Mergus australis),
nabpapopckan ytka (Camptorhynchus labradorius)
becKkpbinas rarapka (Alca impennis), KaHAPCKUN Ky/TNK-
copoKa (Haematopus meadewaldoi),

* TPM BUAQ MNIEKONUTaOLWKMX: MOpCcKaa HopKka (Mustela
macrodon), Kapnbckum TroneHb-moHax (Monachus
tropicalis), CtennepoBa KopoBa (Hydrodamalis gigas)

* yeTbipe BMAA 6ecno3BOHOYHbIX: OPHOXOHOTME MOJIJTHOCKU
Lottia alveus alveus,“Collisella” edmitchelli, Littoraria
flammea, Cerithidea fuscata

(Carlton et al., 1999),

Lottia alveus alveus



HenoBek B MOPCKMX M HAa3EMHbIX
3KOCUCTEMAX

/’_’Toy CARNIVORES

e.g. st}grk. dolphin, al_hiatross

5

3rd LE ~
/ e.g. squid
/CARNIVOROUS CONSUMERS
e.q. larger fish >
K = p

1ST LEV!L CARNIVOROUS CONSUMERS

e.ﬁ. juvenile stages of fish and jellyfish
as well as small fish, crustaceans and sea stars

e.g. zooplankton, cockles

o Vv )' \
Q) = 7= “§ \\/ N N
S PRIMARY PRODUCERS
2 e.q. phytoplankton, seaweed
A

@ 2007-2009 The University of Waikato | www.sciencelearn.org.nz



HYenosek B MOPCKRNX N HAa3EMHDbIX
JKOCNCTEMAX

= —
TOP CARNIVORES

t}EP iphin, albatross 13 A. » '
e.g. shark, doph.T,_li\s ' \\‘k\\“ :

B\ | ) u- -

3rd LEVEL-—
CARNIVOROUS CONSUMERS
e.g. squid \

Elme \
=>>nd LEVEL
CARNIVOROUS CONSUMERS
e.q. larger fish

1ST LEVEL C.ARNIVOROUS} ONSUMERS
e.ﬁ. juvenile stages of fish and jellyfish
as small fish, crustaceans and sea stars

HERBI\)OROUS CONSUMERS
e.g. zooplankton, cockles

l

/ 3 (
~’l"{f"‘\\/)..{b_
PRIMARY PRODUCERS

e.9. phytoplankton, seaweed

@ 2007-2009 The University of Waikato | www.sciencelearn.org.nz



AFTER MAN
A ZOOLOGY OF THE FUTURE

BY DOUGAL DIXON
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Puc. 172. Pacupeienenne ouuux Gnonenosos Azoscroro Mops (no Crapk)

3 — Balanus; ¢ — Hydrobia; § — Nereis; 6 — Syndesmya; ; — Corbu-

lomya; & — Mongdacna; ¥ — Actinia; 10

1 — Cardlum; & — Mytllaster

— Ampelisca; 11 —Oligochaeta; 12 — Ostracoda;

.-

18 — Nephtlhys
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B. B. CMBKOB, . B. IOPOXOB, E. B. JIOPOXOBA,
B. A. JKAMOMJIA, . B. PABUVK, A. IO. CEPTEEB

ABHOTHUYECKHH IOJIXO0J K KAPTHPOBAHHIO JOHHBIX JJAHJIINIA®TOB
B POCCHHCKHX CEKTOPAX BAIITHHCKOI'O MOP:

PezuonanvHan sxonocua, Ne 1-2 (35), 2014

Pac. 1. Poccuiickue cekropa barrriickoro Mops
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Tatmuya §
Tunsa sowwnx sasumadron » poccuficanx coxropax Barrficxore Mops
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EUNIS habitat type hierarchical view

« [ A : Marine habitats

. B : Coastal habitats

* C : Inland surface waters

* D : Mires, bogs and fens

. E : Grasslands and lands dominated by forbs, mosses or lichens
. F : Heathland, scrub and tundra

. G : Woodland, forest and other wooded land

. H : Inland unvegetated or sparsely vegetated habitats

« @1 : Regularly or recently cultivated agricultural, horticultural and domestic habitats
« @] : Constructed, industrial and other artificial habitats

. ¥ : Habitat complexes



EUNIS habitat type hierarchical view

« A& : Marine habitats

. Al : Littoral rock and other hard substrata

. A2 : Littoral sediment

« [ A3 : Infralittoral rock and other hard substrata

« B A3.1 : Atlantic and Mediterranean high energy infralittoral rock

« EA3.11: Kelp with cushion fauna and/or foliose red seaweeds

« EA3.111 : Alaria esculenta on exposed sublittoral fringe bedrock

« EA3.1111 ; Alaria esculenta, Mytilus edulis and coralline crusts on very exposed sublittoral fringe bedrock

« @A3.1112 : Alaria esculenta and Laminaria digitata on exposed sublittoral fringe bedrock

mA3112
mEA3113

: Alaria esculenta forest with dense anemones and crustose sponges on extremely exposed infralittoral bedrock
: Laminaria hyperborea forest with a faunal cushion (sponges and polyclinids) and foliose red seaweeds on very

exposed infralittoral rock

EA3 114
EAZ115
BA3L1G
mA3117
mA3.118

: Sparse Laminaria hyperborea and dense Paracentrotus lividus on exposed infralittoral limestone
: Laminaria hyperborea with dense foliose red seaweeds on exposed infralittoral rock

: Foliose red seaweeds on exposed lower infralittoral rock

: Laminaria hyperborea and red seaweeds on exposed vertical rock

: Turf of articulated Corallinaceae on exposed to sheltered infralittoral bedrock and boulders

« [EA3.12 : Sediment-affected or disturbed kelp and seaweed communities

« @ A3.13 : Mediterranean and Pontic communities of infralittoral algae very exposed to wave action



Marine Habitat Classification Hierarchy

Expand hierarchy to: Level 2 Level 3 Level 4 Level 5 Level 6
- Marlne (Level 1)

... Littaral rock (and other hard substrata)

.. Littoral sediment

.Infralittoral roeck (and other hard substrata)

. Circalittoral rock (and other hard substrata)

. Sublittoral sediment

Sublittoral coarse sediment [unstable cobbles and pebhbles, gravels and coarse sands)

. Sublittoral sands and muddy sands

.. Sublittoral cohesive mud and sandy mud communities

. Sublittoral mixed sediment

. Sublittoral macrophyte-dominated communities on sediments

... Maerl beds

E| Kelp and sesweed communities on sublittoral sediment

E| . Laminaria sarcharing and red sesweeds on infralttoral sediments

..... Red seaweeds and kelps on tide-swept mobile infralittoral cobbles and pebbles
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HOMepa TeM nccnenoBaHUM

Puc. 1. NpoueHT MOPCKMX N NPUMOPCKUX 3anOBEAHUKOB, B KOTOPbIX BEOYTCS WX BENUCH B
nepuog ¢ 2001 no 2011 rr. paboTbl N0 TEMaM:

BoTtaHunyeckue nccnenosaHus: (1-4);
mapobuonorunyeckne nccnegoBaHua: (5) — nccnegoBaHus NIaHKTOHA MOPCKUX U 3CTYapHbIX
30H (BKItoYast oenestbl pek), (6) — nccnegoBaHna BEHTOCHbLIX COOBLLECTB MOPCKUX U 3CTYapHbIX
30H (BKNtoYast genbTbl Pek);
7) IxTnonormnyeckne nccrieqoBaHusi B MOpe M 3CTyapHOM 30He (BKo4Yasa naydyeHme duonorum
NPOXOAHbIX PbIb);
8) MccnenoBaHUst MOPCKUX MIEKOMUTAKOLLNX;
9) Mopckne OpHUTONOrNMYECKNE NCCreqOBaHNS.
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2 Eubertes domutous
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PacnonoxeHue GeHTOCHbLIX CTaHLMIA,

BbINONHEHHLIX ¢ 1878 no 1973 rr. B mope JlanTeBbIX
(no CmupHosy n CmupHosy, 1990 ¢ pononHeHuamu)
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~ Pacnonosenue BeHTOCHbIX CTaHUWKH, BINONHEHHLIX ¢ 1993 no 1998 rr
B IKCNeAKLMAX Ha KOpaBNAX:

1 Visan Knpesa® 1956

2 Tipodecsop MyrhTanceco’ 1664
3 Varwran [psaagpa’ 1665

A “Foom Cuupwgenic, 1556

5, Polaster”, 19605

6. Polarstem® 1966

7. "Polarstem®. 1966
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