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Lecture plan

• Types of legal instruments for the management of biological 
invasions

• EU Regulation No 1143/2014 on invasive alien species
and other European instruments

• IMO Ballast Water Management Convention
and other international instruments

• Invasion process and management options



Types of legal instruments 
for the management of biological invasions

Binding and Non-binding instruments

Binding instruments
Non-binding 
instruments

“Hard Law: 
Agreements between states 

(treaties, conventions) which 
have a mandatory character:

they must be observed and their 
obligations performed in good 

faith.

"Soft law“:
Resolutions adopted by 

intergovernmental forums 
(recommendations, guidelines) 
that are accepted by states as a 
guidance for future action, even 
though they are not mandatory.

(Based on: Shine et al. 2010)

• IMO Ballast Water 
Management Convention

• EU Invasive Alien Species 
Regulation

• IMO Biofouling Guidelines
• ICES Code of practice for 

aquaculture



Types of legal instruments 
for the management of biological invasions:

General and Vector-oriented instruments

General Vector-oriented

The general law establishes rules 
aimed at preventing, minimizing 

and mitigating the adverse 
effects of biological invasions in 

general, without affecting specific 
vectors for the transfer of alien 

organisms.

A vector-oriented law establishes 
rules aimed at preventing and 

minimizing the risk of biological 
invasions resulting from one or 
another vector (mechanism) of 

introduction.

• EU Invasive Alien Species 
Regulation

• UN Convention on 
Biological Diversity 

• IMO Ballast Water 
management Convention

• IMO Biofouling Guidelines
• ICES Code of practice for 

aquaculture

(Based on: Olenin et al. in prep)



Types of legal instruments 
for the management of biological invasions

General Vector-oriented

Binding instruments

Non-binding 
instruments

• EU Invasive Alien Species 
Regulation

• UN Convention on 
Biological Diversity 

• IMO Biofouling Guidelines

• ICES Code of practice for 
aquaculture



1972 The World Heritage 
Convention

• Parties acting to establish World Heritage 
Sites in the marine environment, assume 
obligations to protect the values for which 
the site has been identified (e.g., important 
and significant habitats for conservation of 
biological diversity). 
• For example, the World Heritage listing of Heard and 

Macdonald Islands was largely based on their unique 
status as an example of sub-Antarctic Islands 
without bioinvasions. 

• Parties should respond to invasive alien
species, including provisions through 
national management plans, legislation 
and regulations.

• Failure to do so could impair the values of a 
property, possibly resulting in the removal 
of the property from World Heritage listing. 

Pictures: Australian Antarctic Division

General, legally non-binding 
international instrument

http://www.edinphoto.org.uk/5/7__acknowledgements_edinphoto_visitors_-_by_date.htm


General, legally non-binding 
international instrument

1982. The United Nations 
Convention on the Law of 
the Sea (UNCLOS 1982)

general requirement for Parties to take measures

“to prevent, reduce and control pollution 
of the marine environment resulting 
from…the intentional or accidental 
introduction of species alien or new, to a 
particular part of the marine 
environment, which may cause 
significant and harmful changes thereto” 
(Article 196). 

• The rights and responsibilities agreed in 
UNCLOS have created the legal basis for 
subsequent marine legal regimes, including 
those concerning European marine 
environment (as EC has ratified the Convention 
in 1998).

Photo: I. Olenina, S. Olenin

http://www.un.org/Depts/los/losconv1.htm



General, legally non-binding 
international instrument

1992 UN Convention on Biological Diversity
(Date of Entry into Force: 29.12.1993) 

http://www.biodiv.org

Article 8 In-situ Conservation 

Each Contracting Party shall, as far as possible 
and as appropriate: 

(h) Prevent the introduction of, control or 
eradicate those alien species which threaten 
ecosystems, habitats or species.

Non-binding actions that CBD recommends to 
Parties, e.g.:

• Decision VII/5 on marine biological diversity, that 
• recommends Parties and other Governments use native 

species and subspecies in marine aquaculture (paragraph 
45(g) )

• and expressed support for regional and international 
collaboration to address transboundary impacts of marine 
aquaculture on biodiversity, such as spread of disease and 
invasive alien species (paragraph 51). 

• The CBD has established an extensive programme of 
work and supports the Global Invasive Species Program 
(GISP). 

Until 2006, the European policy background regarding alien 
species was based on EU commitment as a party to the CBD. 



EU Regulation No 1143/2014 on invasive alien species
and other European instruments

EU Directives> Regulations> Decisions



General, legally binding 
international (EU) 

instrument

2014. REGULATION (EU) No 1143/2014 on the 
prevention and management of the introduction 

and spread of invasive alien species 

Article 1 Subject matter

This Regulation sets out rules to prevent, minimise and mitigate the adverse impact on biodiversity of the 
introduction and spread within the Union, both intentional and unintentional, of invasive alien species.

6 Chapters
39 Articles

Article 2 Scope
1. This Regulation applies to all invasive alien species.
2. This Regulation does not apply to:
(a) species changing their natural range without human intervention, in response to changing ecological 
conditions and climate change;
(b) genetically modified organisms ...
(e) species listed in Annex IV to Regulation (EC) No 708/2007 when used in aquaculture... 



EU Regulation No 1143/2014 on invasive alien species 
Article 3. Definitions

1) 'alien species' 
means any live specimen of a species, subspecies or lower taxon of 
animals, plants, fungi or micro- organisms introduced outside its 
natural range; it includes any part, gametes, seeds, eggs or 
propagules of such species, as well as any hybrids, varieties or breeds 
that might survive and subsequently reproduce; 

(2) 'invasive alien species' 
means an alien species whose introduction or spread has been found 
to threaten or adversely impact upon biodiversity and related 

ecosystem services; 

(3) 'invasive alien species of Union concern' 
means an invasive alien species whose adverse impact has been 

deemed such as to require concerted action at Union level ...;

(4) 'invasive alien species of Member State concern' 
means an invasive alien species other than an invasive alien species 
of Union concern, for which a Member State considers on the basis 
of scientific evidence that the adverse impact of its release and 
spread, even where not fully ascertained, is of significance for its 
territory, or part of it, and requires action at the level of that Member 
State;

(12) 'early detection' means the confirmation of the 
presence of a specimen or specimens of an invasive alien 
species in the environment before it has become widely 
spread;

(13) 'eradication' means the complete and permanent 
removal of a population of invasive alien species by lethal 
or non- lethal means;

(15) 'containment' means any action aimed at creating 
barriers which minimises the risk of a population of an 
invasive alien species dispersing and spreading beyond the 
invaded area;

(16) 'widely spread' means an invasive alien species 
whose population has gone beyond the naturalisation
stage, in which a population is self-sustaining, and has 
spread to colonise a large part of the potential range 
where it can survive and reproduce;

(17) 'management' means any lethal or non-lethal action 
aimed at the eradication, population control or 
containment of a population of an invasive alien species, 
while also minimising the impact on non-targeted species 
and their habitats.



EU Regulation No 1143/2014 on invasive alien species 
Article 4. List of invasive alien species of Union concern

The Commission shall 
undertake a 
comprehensive review of 
the Union list at least 
every six years and shall, 
in the meantime, update 
it, as appropriate

3. Invasive alien species shall only be included on the Union list if they meet all of the following criteria:

(a) they are found, based on available scientific evidence, to be alien to the territory of the Union excluding the 
outermost regions;

(b) they are found, based on available scientific evidence, to be capable of establishing a viable population and 
spreading in the environment under current conditions and in foreseeable climate change conditions in one 
biogeographical region shared by more than two Member States or one marine subregion excluding their outermost 
regions;

(c) they are, based on available scientific evidence, likely to have a significant adverse impact on biodiversity or the 
related ecosystem services, and may also have an adverse impact on human health or the economy;

(d) it is demonstrated by a risk assessment ... that concerted action at Union level is required to prevent their 
introduction, establishment or spread;

(e) it is likely that the inclusion on the Union list will effectively prevent, minimise or mitigate their adverse impact.

Photo: S. Olenin



EU Regulation No 1143/2014 on invasive alien species 
Article 4. List of invasive alien species of Union concern

https://ec.europa.eu/environment/nature/pdf/IAS_brochure_species.pdf

23 spp

26 spp



EU Regulation No 1143/2014 on invasive alien species 
Article 4. List of invasive alien species of Union concern

https://ec.europa.eu/environment/nature/pdf/IAS_brochure_species.pdf
+ national lists of invasive alien species in each member State



Vector-oriented, legally 
binding international (EU) 

instrument

2007 Council Regulation (EC) No 708/2007
concerning use of alien and locally absent species 

in aquaculture

https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32007R0708&from=EN



Vector-oriented, legally 
binding international (EU) 

instrument

2007 Council Regulation (EC) No 708/2007
concerning use of alien and locally absent species 

in aquaculture

(akvakultura.lt)

This Regulation establishes a framework governing aquaculture practices in 
relation to alien and locally absent species to assess and minimise the possible 
impact of these and any associated non-target species on aquatic habitats and in 
this manner contribute to the sustainable development of the sector.

Article 3 Definitions

6. ‘alien species’ ...

7. ‘locally absent species’ means a species or subspecies of an aquatic organism 
which is locally absent from a zone within its natural range of distribution for 
biogeographical reasons;

8. ‘non-target species’ means any species or subspecies of an aquatic organism 
likely to be detrimental to the aquatic environment that is moved accidentally 
together with an aquatic organism that is being introduced or translocated not 
including disease-causing organisms which are covered by Directive 2006/88/EC;



Vector-oriented, legally 
binding international (EU) 

instrument

2007 Council Regulation (EC) No 708/2007
concerning use of alien and locally absent species 

in aquaculture

‘open aquaculture facility’ means a facility where 
aquaculture is conducted in an aquatic medium 
not separated from the wild aquatic medium by 
barriers preventing the escape of reared 
specimens or biological material that might 
survive and subsequently reproduce;

‘closed aquaculture facility’ means a facility 
where aquaculture is conducted in an aquatic 
medium, which involves recirculation of water 
and which is separated from the wild aquatic 
medium by barriers preventing the escape of 
reared specimens or biological material that 
might survive and subsequently reproduce

(wikipedia.org)

(hatcheryinternational.com)



Vector-oriented, legally 
non-binding international 

(EU) instrument

EUROPEAN CODE OF CONDUCT ON ZOOLOGICAL 
GARDENS AND AQUARIA AND INVASIVE ALIEN 

SPECIES (2012)

Five recommendations have been identified 
for zoological gardens and aquaria in Europe:

1. Adopt effective preventative measures to 
avoid unintentional introduction and spread 
of IAS;

2. Take into account the risks of IAS 
introductions in all wildlife and habitat 
management projects;

3. Proactively engage in awareness raising 
and outreach activities focusing on IAS and 
their impacts;

4. Adopt best practices for supporting early 
warning and rapid response system for IAS;

5. Be aware of all relevant regulations 
concerning zoological gardens and aquaria 
and IAS.



International Convention for the 
Control and Management of Ship’s 
Ballast Water and Sediments 
(BWMC)

Vector-oriented, legally 
binding international (EU) 

instrument



IMO Ballast Water Management Convention

20

Vector-oriented, legally 
binding international (EU) 

instrument

Turkey: 14 Oct 2014

Aims to prevent the spread of harmful aquatic organisms from 
one region to another and halt damage to the marine 
environment from ballast water discharge, by minimising the 
uptake and subsequent discharge of sediments and 
organisms.

From 2024, all ships are required to have approved Ballast Water Management 
Treatment System, according to the D2 standard.

Existing ships are required to install an approved system.

IMO has released 14 Guidance documents in regards to the Convention including 
the G2 Guidelines for Ballast Water Sampling, G4 Guidelines for Ballast Water 
management and G6 Guidelines for Ballast Water Exchange.

As of 15 July 2021, 86 countries were contracting States to the BWM Convention 
(representing 91.12% of the gross tonnage of the global merchant fleet).



IMO Ballast Water Management Convention

The Precautionary approach

• Promotes cost effective and timely measures for 
preventing environmental degradation

The User Pays principle

• Which seeks to involve the user of processes 
that cause harmful organisms and pathogens 
introduction, in bearing responsibility for costs 
and preventive measures

Prevention

• The most cost effective and environmentally 
desirable option for harmful organisms and 
pathogens management

Main principles of the BWMC: Article 1: Definitions

• “Ballast Water” means 

water with its suspended 

matter taken on board a 

ship to control trim, list, 

draught, stability or 

stresses of a ship

• “Sediments” means 

matter settled out of 

ballast water within a 

ship.



IMO Ballast Water Management Convention



IMO Ballast Water Management Convention

Generic 
options for 

Ballast Water 
Management

nuoseklus

pratekantys

praskiedimas

D1 standard

D2 standard



IMO Ballast Water Management Convention

Ballast water 
treatment 
standards 

Living organisms!



Original water Empty New ocean water

Original water 1 tank exchange 2 tank exchange 3 tank exchange

Option 1 – Empty-Refill

Option 2 – Flow Through

Open Ocean Ballast Exchange

3 times exchange

95%

nuoseklus

pratekantys

Ships performing 
Ballast Water exchange 
shall do so with an 
efficiency of 95 % 
volumetric exchange of 
Ballast Water. 

For ships exchanging 
ballast water by the 
pumping-through 
method, pumping 
through three times the 
volume of each ballast 
water tank shall be 
considered to meet the 
standard described. 

Pumping through less 
than three times the 
volume may be 
accepted provided the 
ship can demonstrate 
that at least 95 percent 
volumetric exchange is 
met. 



Safety during ballast water 
exchange

Hazards during ballast 

exchanges :

• Loss of stability

• Over Stress

• Sloshing loads

•Reduction in 

maneuverability

• Reduction in draughts

• Icing

• Occupational hazards 

& fatigue of crew

• Excessive forces on 

securing arrangements 

of containers or special 

cargo

• BWE should be 
undertaken:

• 200 nm and 200 m 
depth, or if not 
possible

• 50 nm and 200 m 
depth, or if not 
possible

• in areas designated 
by the Port State, 
however

• neither deviation 
nor delay of the ship

• BWE should only be 
undertaken when 
safety of the ship is 
guaranteed



Ballast Water Treatment (D2 standard)

(GloBallast, 2009)

Treatment methods include:

1. Mechanical Treatment

Mainly by filtration or cyclonic 
separation

2. Chemical Treatment

Addition of ‘active’ or other 
substances that will render HAOP 
harmless 

3. Physical Treatment

Includes thermal, ultraviolet magnetic 
and ultrasound devices



Ballast exchange requirements on the Great 
Lakes started in 1993 pursuant to the 
Nonindigenous Aquatic Nuisance Prevention 
and Control Act with an exemption for vessels 
declaring ‘No Ballast on Board’ (NOBOB), and 
saltwater flushing of residual ballast sediments 
in NOBOB vessels was required starting in 2006.

Over the most recent 25 years, the rate of 
introduction of NIS capable of becoming 
established has declined. 

It works! The significant decline in ballast water 
introduction of new NIS in the Great Lakes

DR Scriven, C 
DiBacco, A Locke, 
TW Therriault -
Marine Policy, 2015



Experience building phase related to the Ballast Water 
Management Convention (2018-2022) 

Aim
To allow the Marine Environment Protection Committee to 
monitor and improve the International Convention for the 
Control and Management of Ships' Ballast Water and 
Sediments, 2004 

Part 1: Fleet and its ballast water management plans

Part 2: Outcome of ballast water surveys

Part 3: Reported accidents and defects

Examples of the reports:



BWMC and research:
A regionally harmonized Early Warning System 

for timely communication of findings of Harmful Aquatic Organisms and Pathogens

The aim of the EWS is to reduce the risk of spreading 
HAOP by minimizing the uptake and discharge of 
ballast water which could be harmful to the recipient 
port or area.



The IMO Guidelines for the control and management of 
ships' biofouling to minimize the transfer of invasive aquatic 
species (Biofouling Guidelines) 

Vector-oriented, legally 
non-binding international 

instrument



The IMO Biofouling Guidelines 

Studies have shown that biofouling can also be a 
significant vector for the transfer of invasive aquatic 
species. 

Biofouling on ships entering the waters of States may 
result in the establishment of invasive aquatic species
which may pose threats to human, animal and plant 
life, economic and cultural activities and the aquatic 
environment

(gcaptain.com)



The IMO Biofouling Guidelines 
1 INTRODUCTION

2 DEFINITIONS

3 APPLICATION

4 OBJECTIVES

5 BIOFOULING MANAGEMENT PLAN AND RECORD BOOK

6 ANTI-FOULING SYSTEM INSTALLATION AND MAINTENANCE

Choosing the anti-fouling system
Installing, re-installing, or repairing the anti-fouling system
Procedures for ship maintenance and recycling facilities

7 IN-WATER INSPECTION, CLEANING AND MAINTENANCE

In-water inspection of ships
In-water cleaning and maintenance

8 DESIGN AND CONSTRUCTION

9 DISSEMINATION OF INFORMATION

10 TRAINING AND EDUCATION

11 OTHER MEASURES

12 FUTURE WORK
Research needs
Independent information needs

In-water 
inspection of 
ships

www.lagersmit.com/

core.ac.uk



(Photo: S.O.)

Atlantic blue crab Calinectes sapidus, native to the western Atlantic Ocean and the Gulf of Mexico, 
invasive in the Baltic, North, Mediterranean, Black Seas, and other world regions

Photo: S. Olenin



Transport Arrival Establishment Expansion Adjustment

Detection

Public awareness 

typically begins

Prevention Eradication

Local control, slow the spread

(eradication unfeasible)

Mitigation

Stages of invasion process and management 

options

(Olenin et al. 2011)



A conceptual model of an invasion process and pre-border, 
at border and post border management options, and relevant
research activities.

36(Olenin et al 2011)

(Olenin et al. (2011). Recommendations on methods for the detection and control of biological pollution in marine coastal waters. 
Marine Pollution Bulletin, 62(12), 2598-2604)

Transportation
Entering 

a pathway

External 
propagule  

source
Expansion

Arrival Establishment

Pre-border Post-border

Risk 
assessment

Prevention

Hub 
monitoring

Mitigation

Risk assessment, cost-benefit 
analysis, monitoring

Border 
control

Border

Containment ControlRapid 
response 

Early 
detection

Management  
options

Research 
activities

Secondary  spread



Prevention is based on international agreements and 
national standards 

37
Only possible early in the process.  Usually Pre-Border. May involve risk assessment

• Usually, prevention is to be applied in areas beyond national 
jurisdiction, i.e. Pre-border.

• Applicability depends on international legislation, e.g. the 
Ballast Water Management Convention (IMO, 2004), or 
agreements, e.g. ICES Code of Practice on the Introductions 
and Transfers of Marine Organisms (ICES, 2004). 

• However, the national law may require that prevention 
measures are taken before NIS entering the country: e.g. 
national ballast water regulation rules in US, Canada, 
Australia and some European countries.



Early detection & Rapid response

38

Is possible on arrival only if hub monitoring is in place

• Contingency plans must be in place to facilitate rapid 
response.

• A contingency plan is a plan devised for an exceptional risk 
which is impractical or impossible to avoid.  

• Contingency plans are often devised by governments or 
businesses who want to be prepared for events which, 
while highly unlikely, may have catastrophic effects.



Eradication: cost-effective but difficult

Aim:

• Restoration of the invaded ecosystem to its original 
condition.

• To remove or reduce the threat to a particular species or 
group of species (e.g. endangered species).

• To restore productivity of a commercial resource.

Chemical control
cord-grass Spartina in New Zealand

Eradication by spraying with herbicide, New Zealand 

Photo: Andrew Swales. www.niwa.co.nz 



Containment: electric fish barrier in Chicago canal, Great Lakes, USA

Trapping, physical barriers, hot water and fresh water 
treatments, electric barriers

(Photos:
S. Olenin)



Post-border options (control)
Post-

border 
options

Physical removal - harvesting of commercially valuable 

invasive species

the Asian whelk Rapana venosa
(Photo: S. Olenin. Black Sea, near Odessa, 2021)

Photo: Ståle KnudsenBlack Sea, Turkey



Post-border options (mitigation)
Post-

border 
options

Mitigation, syn.:  lessening, easing

“taking measures to reduce the consequences 

of the problem, adaptation to the problem”

 In cases when the 

eradication/control failed

 Mitigation measures to keep the 

impact of introduced species to a 

minimum. 

 Adapting to the ongoing presence of 

the invasive species.

 Reducing the impacts (particularly 

for species with high commercial or 

conservation value)Neogobius melanostomus Eriocheir sinensis



T h a n k  y o u  fo r  
y o u r  

a t t e n t i o n !

<sergejolenin.so@gmail.com>       <sergej.olenin@ku.lt>

A ny  
q u e s t i o n s ?


