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BUOJNIOIMMYECKOE 3AIPA3HEHUE 3TO NPEXAE BCEIO
WHBA3UU YYXEPOOHbIX BUOOB - CO3OAHUE
CAMOBOCIMPOU3BOOALLENACA NONYNALUU
YYXXEPOAOHbIM BUOOM XUBbIX OPFTAHA3MOB B
PE3YJIbTATE:

EcTecTBeHHbIX NepemMeLLeHUNn, CBA3aHHbIX C OIIOKTyauusMm
YUCIIEHHOCTU U KNMMaTUYeCKUMU U3MEHEeHUAMU

‘[lpegHaMepeHHON  UHTPOAYKUMU UM  PEUHTPOAYKUUU
LEeHHbIX B XO3AINCTBEHHOM OTHOLUEHUU («MOJIe3HbIX»)
OpraHu3mMoB (pacTeHUU N XXNBOTHbIX)

CriyyaHon WMHTpOAYKUMUM Cc OannactHbIMM  BoAaMM,
MUMMOPTHOMN  NPOAYKUMEN, «NOJe3HbIMU»  BCeneHuamMu,
Garaxxom, npu pa3BegeHUU OeKOPaTUBHbLIX pPacCTeHUn U
XXUBOTHbLIX U T.A.



BIOLOGICAL POLLUTION IT'S FIRST OF ALL
INVASION OF ALIEN SPECIES - CREATION OF
THE SELF-REPRODUCING POPULATION BY THE
ALIEN SPECIES OF LIVING ORGANISMS IN
RESULT OF:

-natural movements related to fluctuations In
abundance and climatic changes

- anthropogenic impact such as invasion corridors
construction, habitats creation and
transformation, eutrophication, intentional and
accidental introductions and reintroductions of
living organisms

St Petersburg Forum, 2017



YUCIO BUOOB-BCEJIEHLEB B EBPOINE

pnbbl — 84 BNAa
Mxu n nuwanHukm — 58 BAOB
Cocyaouctble pacteHua — 3/49 BnaoB

Ha3zeMHble 6eCnO03BOHOYHbIE XXUBOTHbIe — 1522
Buaa (U3 HUX Hacekomble — 1306 BMAOB)

[lpecHOBOAHLIE 6€CNMO3BOHOYHbIE XXUBOTHbIE —
357 BnaoB

PLiObI — 75 BUAoB

Amdpumnoum — 35 Bnpos

Pentunum — /2 BuUAa

NMTyubl — 193 BUAga

Mnexkonutawowue — 88 BUAOB St Petersburg Forum, 2017



NUMBER OF ALIEN SPECIES IN THE EUROPE

Fungi - 84 species

Mosses and lichens - 58 species
Vascular plants - 3749 species
Terrestrial invertebrates - 1522 species (of which
Insects - 1306 species)

Freshwater invertebrates - 357 species
Fish - 75 species

Amphibians - 35 species

Reptiles - 72 species

Birds - 193 species

Mammals - 88 species

St Petersburg Forum, 2017



OO0OLee yncno YyxepoaHbIX BUAOB B Mopsax EBpasuu:
1 — HaTypanu3oBaBLUnecs; 2 — eANHUYHbIE; 3-
COMHUTENbHbIEe; 4 — HeAaBHO OOHapyXeHHbIe

(no LUuranosowun, 2009)




Total number of alien species in the Eurasian seas : 1 -
naturalized; 2 single findings; 3- doubtful; 4 - newly
discovered (from Shiganova, 2009)




Source, rate and content of marine non-native species

Total numbers of species

The Black Sea invasion rate
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The distribution of alien fish species in river basins
of the Russian Federation

(in % to total number, 2003 r.)

|—upto 1%; ll—up to 2,3%; Illl—upto 6,2%; IV —>20%
St Petersburg Forum, 2017



The distribution of alien fish species in river basins
of the Russian Federation

(in % to total number,2015 1)
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| —up to 5%; Il —up to 15-20%; Il —up to 20-30%; IV — > 30%
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INVASIVE RANGE OF AMUR SLEEPER
MHBa3uOHHLIN apean poTaHa ronoBeLUKu
(Perccottus glenii) in
(no A.H.PeweTHukoBy, 2009)
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Exotic fishes finding near Vladivostok

Prognichthys sealei

Trigla kuml

Sphoeroides pachygaster Histrio histrio

St Petersburg Forum, 2017



BIIMAHUE BUOJIOTMYECKUX MHBA3UU HA
ABOPUI'EHHbLIE BUIlbI

) Buabl-BCceneHubl MOryT CylWeCTBEHHO U3MEHATb
MecTooOunTaHua abopureHHbIXx BUAOB (0COOEHHO Korga BuAabl-
BCeJieHUbl ABNAKTCA «KIM4YeBbIMU BUgaMm» coooLlecTsa).

2. Bugbl-BCceneHubl MOryT CTAHOBUTbLCA KOHKYPEHTamu
abopuUreHHbIX BUAOB U BbITECHATb UX.

3. Bupgbl-BceneHubl MOrIyT CTaTb XUWHUKaMUN MO OTHOLUEHUIO K
a6oereHbI BnaaM U TaKXXe BbITECHATb UX.

4. Bwuabl-BCeneHubl MOryT nepeHocuTb UM caMmu Bbi3biBaTb
Oone3Hu unu ObITb NapasutTamm abopureHHbIX BUAOB.

NOCHED,CTBMFI: /

UM3MEHEHUE BUOPA3HOOBPA3UA, CTPYKTYPbI
N ®YHKLUWUN DKOCUCTEM St Petersburg Forum, 2017



ECOLOGICAL EFFECTS OF BIOLOGICAL
INVASIONS

1. Alien species can considerably change native species habitats
(especially when invasive species are “key species” of
community) by changing of the ecosystem structure and
function.

2. Alien species can be competitors of local species and
contribute to their displacement.

3. Alien species can become predators for native species and
also promote their displacement.

4. Alien species can carry or themselves cause diseases or
parasite infections of aboriginal species.

CONSEQUENCES,;

CHANGES IN ECOSYSTEM STRUCTURE AND FUNCTIONS

St Petersburg Forum, 2017



'pebHeBUK (Mnemiopsis leidyi)

NMpoHnKHOBEHUE: ¢ bannacTHbIMU BoaaMu ¢ ATrnaHTU4YeCcKoro
nobepexbsa CeBepHon AMepuku B HepHoe n A3oBcKoe
mops (Havano 1980-x rr.), Kacnunckoe mope (koHeu 1990-x
rr.), Bantunckoe mope (2005), CpeanszemHoe mope (2009)
A3o0BCcKO-HepHOMOpPCKUN ODacCeunH:
olOLlee KOMM4YeCcTBO NJTAaHKTOHA

CHU3UNOCL B 2-2,5 pa3a,
NTINYNHOK OAOHHbLIX XXUBOTHbIX - 2-10

pa3
TUNUYHbLIN KNOYeBOU BUL,
EXXerogHble 3KOHOMUYECKUe notepu
Ana pobidbonoBcrtea B YepHOM U
A3oBckom Mmopsax B 1990-x rr. cocTtaBn

250 mnH. gonn. CWA B roa

St Petersburg Forum, 2017



Ctenophore (comb jelly) (Mnemiopsis leidyi)

Penetration: with the ballast waters from the Atlantic coast of
North America into the Black Sea and Sea of Azov (the
beginning of the 1980s), then to the Caspian Sea (the end
of the 1990s), Baltic Sea (2005), Mediterranean Sea (2009)

The Azov-Black seas basin:
reduced a total number of
plankton 2-2.5 times,

larvae bottom animals 2-10 times.
The typical key-stone species

The annual economic losses
for fishing in the Black Sea and
Sea of Azov in 1990s), were
$250 million per year

St Petersburg Forum, 2017



CHANGES IN THE CATCHES OF PLANKTON-EATING
FISHES OF BLACK SEA
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Catches of three species of kilka by all
the Caspian Countries
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Total (K) and Russian (P) catches of the Anchovy
kilka (Clupeonella engrauliformis) dynamic
(thousand tons)
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BAXXHEULLUE KOMMNOHEHTbI OLLIEHKU PUCKA
BUONTIOMMMYECKUX MHBA3UN

1. YcTaHOBNEeHMe KopuaopoB U UCTOYHUKOB MHBA3UMN

2. YcTaHOBIIeHMe BO3MOXHbIX BEKTOPOB (CrocoOoB)
WHBa3uMU

3. OueHKa cTeneHun «aaBlieHUA BCerieHUeB»

4. WUccnepoBaHUe aganTUBHbIX BO3MOXHOCTEN BUga

5. OueHKa ysi3BUMOCTH 3KOCUCTEM K UHBa3UAM

St Petersburg Forum, 2017



ESSENTIAL COMPONENTS OF
PREDICTIVE RISK ASSESSMENT OF
BIOLOGICAL INVASIONS

1. Determination of corridors and sources of invasion

2. Determination of vectors

3. Assessment of inoculation rates (propagule pressure)

4. Studies of invasive species biological traits

5. Assessment of the ecosystem vulnerability to invasions

St Petersburg Forum, 2017



Invasmn ‘Corrldors to the Great Lakes
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Main pathways of non-native species introduction
mto the Black Sea Wlth shipping

‘Numbers and volume of vessels passing Bosphorus

Year Numbers Mean volume of
ballast (m?3 x 10°%)

‘ 1938 4500 7500

1985 24100 105500

‘ 1996 49952 156057

‘ 2001 56000 11000000

St Petersbqu Forum, 2017



BAJIJIACTHbIE BObl
EXXegHeBHO C
OoannacTHbIMU
BoJaMM No
3eMHOMY Liapy
nepeBoO3NTCH

7 TbICSAY XUBbIX
OopraHu3mMoB

St Petersburg Forum, 2017



BALLAST WATERS

7/ thousand living
organisms are
transported with
ballast waters on the
globe daily

St Petersburg Forum, 2017



OCHOBHbI€ Warv no yrnpaBneHuto
MHBA3MOHHbLIM NPOLIeCCOM

NpenynpexapeHue
PaHHee BbiiBreHue
N ObICTPbLIN OTBET

YHUUYTOXEeHue
CaepxuBaHue
MOHUTOPUHT

St Petersburg Forum, 2017



Basic steps to manage the invasive
process

A warning

Early detection and
rapid response

Eradication

Containment
Monitoring

St Petersburg Forum, 2017



KoHTponb OannacTtHbIX BoL

 PekomeHpgauum (Voluntary
Guidelines (1993/1997)

 MexayHapoaoHON MOPCKOWU
opraHusauuu (IMO) :
— MMHUMMU3aAUMA 00 BLEMOB 3abupaembix
OannacTtHbIX BOA
— perynfapHas YMCTKa TaHKOB

— n3doeraHue He HeobxoaAUMbIX
BbINYCKOB

— CTUMyNnUpoBaHue obmeHa Boabl B
OTKPbITOM OKeaHe

— CTUMYNMpPOBaHME BbiNyCKa BOAbI B
cneunanbHbIX MecTax, rae
ocyulecTBnsaeTcsa ee oopadboTka

St Petersburg Forum, 2017



Ballast Water Control

Recommendations (Voluntary
Guidelines (1993/1997) International
Maritime Organization (IMO):

- minimization of the volumes of ballast
water taken

- regular cleaning of tanks
- avoiding unnecessary releases

- stimulating the exchange of water in the
open ocean

- stimulation of water discharge in special
places where it is processed

St Petersburg Forum, 2017



CnocoObl 3amMeHbl 6annacTHbIX BOA

Bailast water exchange methods

L JW

original water  new ocean water
Option 1, emptying + refillin g (R ballastin g)
///// MEZ;E‘ PRI
original water 1 tank exchange 2tank exchanges 3 tank exchanges
Option 2. Continuous flushing (Ballast exchange)
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Ways of replacing ballast water

Ballast water exchange methods

h JW

__ 1 Mm

original water 1 tank exchange 2tank exchanges 3 tank exchanges

Option 2. Ct uous flushing (Ballast exchange)
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N3MeHeHue obLyero ynosa pbi6 Poccuen B YepHoM Mope
nocsie nosiBiIeHMA BcesnieHua rpebHeBuka Beroe ovata
(Volovik, Agapov,2003)

oowuun ynos Paccuu, ThIC.TOH
. L y %3BMThe'§eme ovata
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Change in the total catch of fish in Russia in the Black Sea
after the invasion of the ctenophore Beroe ovata (Volovik,

Agapov,2003)
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B cnyyae Poccuu cneaymwouwme odbcTtosaTesnibCTBa
CNnocoo6CTBYHOT MHBA3MOHHOMY MNpoLeccy:

« (1) bonblas NpPOTAXKEHHOCTb TePPUTOPUN, KOTOopas
OXBaTbIBaeT HECKONbKO buoreorpadgpunyeckmnx
noapasgeneHuu;

* (2) oTCcyTCTBME HaAnexallero KOHTpons 3a
NnepeHoOCOM XUBbIX OPraHM3MOB B npenenax
CTpaHbl;

* (3) HanNuuMe MHOrux NyTen AN MHBa3uw;

* (4) BbICOKMM YpOBEHb aHTPOMNMOreHHOro
BO34EUCTBUA, BKIOYas CTPOUTESNIbLCTBO HOBbIX U
YHUUYTOXEHUE CTapbIX MEeCT obuTaHus,
3BTpohupoBaHMe U MHTEHCU(PUKALUIO TPAHCMNOPTA;
(5) npoaosmkeHue NOSINTUKU NpegHaMepPeHHOro
BHeApPEeHUs XUBbIX OPraHU3MoB;

* (6) NNoxo pa3BUTOE COOTBETCTBYIOLLEE
3aKoHopaTenbCcTBa U T. 4.

St Petersburg Forum, 2017



In case of Russia following circumstances are
promoting the invasion process :

(1) large extent of the territory, which covers several
biogeographic subdivisions;

(2) absence of proper control for transfer of living
organisms within the country limits;

(3) the presence of many pathways for invasion;

(4) high level of human activity including
construction new and destruction old habitats,
eutrophication, and intensification of transportation;

(5) continuation of the policy of intentional
Introduction of living organisms;

(6) poorly developed relevant legislation, etc.

St Petersburg Forum, 2017



AOPYI'ME ®OPMbl BUOJTIOITMHECKOI'O
SAIPA3HEHUA

[IpOHMKHOBEHUE B OKpYXaloLlyko cpeny
OpraHM3MoB U3 naboparopumn u
OMOTEXHONOrM4YeCKMX KOMMNMEeKCcoB, BKIOYasn

- boNe3HeTBOPHbIX MUKPOOPraHU3MoOB U

- reHeTn4Yecku MmoauduumnpoBaHHbIX
OpPraHu3MoB

St Petersburg Forum, 2017



OTHER FORMS OF BIOLOGICAL
POLLUTION

The penetration into the environment of
organisms from laboratories anc

biotechnological complexes, including
- pathogenic microorganisms and
- genetically modified organisms

St Petersburg Forum, 2017



[lepBbIN TPAHCreHHbIN NOCOCHL NpPoAaH
amepukaHckou chupmoun AquaBounty Technologies

4,5 TOHHbI pbIObI B KavyecTBe nuiu B KaHage
(Nature 548, 148 (10 August 2017)

doi:10.1038/nature.2017.22116)

St Petersburg Forum, 2017



First transgenic salmon sold

US firm AquaBounty Technologies sells 4.5 tonnes
of fish as food in Canada
(Nature 548, 148 (10 August 2017)

doi:10.1038/nature.2017.22116)

St Petersburg Forum, 2017



3aKknw4veHue

KoHTponb BUaoB-BceneHLUeB - 3TO CrIoXHas 3agava, Tpeodyrowas
cneundunyHoro noaxoaa B KaXxaom oTaenbHOM criyyae.

BbipaboTtke 3achhekTUBHLIX Mep No 6opbLbe ¢ YyKepoAHLIMU BUAAMMU
OOJKHbI NpeALlecTBOBaTh Yrny6neHHble nccnegoBaHUsA Kak oopasa
)KU3HU BCeneHua, Tak U IKOCUCTEeMbI-peLUnueHTa.

O6Lwme noaxoabl B pelleHUU 3aga4 KOHTPONs BUAOB-BCEJIeHLUEeB:
- MPeBEeHTUBHbLIE Mepbl O00PLOLI,
- 3ameaifnieHue npouecca BcesieHus,
- co3aaHue yCcrioBUM NO HeUTpanumsaumm HeraTUBHOro BO34eUCTBUSA
yy>XepoaHoro Buaa Ha abopureHHble BUlbl OpraHU3mMoB U coobLiecTBa.

St Petersburg Forum, 2017



Conclusions

Control of alien species iIs a complex task that requires a
specific approach in each individual case.

The development of effective measures to combat alien
species should be preceded by rigorous studies of both
the life of the invader and the recipient ecosystem.

General approaches to addressing control of invasive
species. - preventive control measures, - slowing the
process of invasion, - creating conditions to neutralize

the negative impact of alien species on native species of

organisms and the ecosystems.

St Petersburg Forum, 2017
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