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Impacts of INNS

Ecological impacts Economic & social impacts
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Biodiversity

Predation on and competition with 
natives

Introduction of new diseases and 
parasites

Public utilities, tourism, recreation, 
infrastructure, fisheries, agriculture

Estimated €117 billion between 1960-
2020 in EU alone

©Marine Biosecurity Toolbox

©USGS 

© Reduce Risk from Invasive Species Coalition

© NY Sea Grant



Marine Invasive and Non-Native Species (INNS)
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Introduction and spread via pathways
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© A Komissarov
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O’Shaughnessy et al. (2020) Occurrence and assemblage composition of intertidal non-native species may be influenced by shipping patterns and artificial structures. MPB. 
1;154:111082.
Tidbury et al. (2016) Predicting and mapping the risk of introduction of marine non-indigenous species into Great Britain and Ireland. Biol Inv, 18(11), pp.3277-3292.
www.marinetraffic.com

How does this relate to The Solent?
Frequency of activity (pathway of spread)

A. Shipping B. Recreational boating

http://www.marinetraffic.com/


6

How does this relate to The Solent?

O’Shaughnessy et al. (2020) Occurrence and assemblage composition of intertidal non-native species may be influenced by shipping patterns and artificial structures. MPB. 
1;154:111082.
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How does this relate to The Solent?

O’Shaughnessy et al. (2020) Occurrence and assemblage composition of intertidal non-native species may be influenced by shipping
patterns and artificial structures. MPB. 1;154:111082.



Natural surrounding areas / Protected areas / Designated sites
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How does this relate to The Solent?

MCZs

SACs

SPAs

Offshore 
MPAs



9

How does this relate to The Solent?

Watson et al. (2021) Evidence for self-sustaining populations of Arcuatula senhousia in the UK and a review of 
this species’ potential impacts within Europe. Scientific Reports, 11(1), pp.1-13.

© L Helmer
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Hierarchy of management

Prevention

Rapid response & 
eradication

Containment & long 
term control

How do we minimise introduction and spread?

Risk Assessments

&

Biosecurity Planning



Pathway risk assessment
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Cover a single specific pathway

Species-specific risk assessment for that pathway

Environmental similarity risk assessment

© A Komissarov



Asset and operations risk assessments
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All relevant pathways identified

Frequency and intensity of pathways scored

All INNS at site identified & impacts assessed

‘Horizon’ species identified

Comparative and repeatable so can determine hotspots if 
applied to multiple sites

Assets = specific location / area / infrastructure

Operations = specific event / temporary event



Southern UK

Southern Norway

© T Fisk

Operations risk assessment



Southern UK

Southern Norway

Operations risk assessment



Species risk assessment – Horizon scanning
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What's next?

Consensus method using technical experts

Initial ranking by scoring 

i) arrival, ii) establishment, iii) magnitude of the potential 
negative impact on biodiversity or ecosystems, human 
health or economies 

Discussion and review to meet consensus



Species risk assessment – Horizon scanning

16

Is this species a risk? 

Entry, establishment, spread, impact, 
climate change



Biosecurity Planning

“An ounce of prevention is worth a pound of cure”

Identifies realistic, pragmatic and (ideally) cost-
effective procedures and behaviours that reduce the 
risk of INNS introduction and establishment

Highly specific to the characteristics and activities at 
the site, but there are general measures that will 
likely apply across all sites 
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Biosecurity Planning

an introduction setting out
purpose aims and objectives
a section identifying the

risks that the biosecurity
plan will cover

the biosecurity measures by which
the risks will be addressed

how the plan will be implemented
contingency plan for new INNS

a review process
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Minimum requirements:



Biosecurity Measures
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Raise public awareness, e.g. Check Clean Dry 

campaign 

INNS ID and monitoring training

Biosecurity measures during events, e.g. 

Participants of events to arrive with clean 
equipment

Biosecurity Manager

Washdown and waste capture facilities

New and developing technologies for 
continual biosecurity

£

£££

©British Canoeing



New and developing technologies
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© Falmouth Yacht Haven

© Truro Boat Services 

© Truro Boat Services 

© Truro Boat Services 



New and developing technologies
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© R Holt, NRW

© R Holt, NRW



New and developing technologies
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Wet dock quarantine berth

© R Holt, NRW



Realistic low-cost biosecurity options

Raising public awareness

Check Clean Dry campaign 
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www.nonnativespecies.org
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Realistic low-cost biosecurity options

Stakeholder engagement: INNS ID and survey 
training & workshops

© C Powell Jennings, NRW
© C Powell Jennings, NRW
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Realistic low-cost biosecurity options

Species data: Baseline surveys & continual 
monitoring



Early detection
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©US National Park Service

Identify pathways

High-risk and horizon species 
monitoring 

Hot spots

New incursion 

Urgent action

Eradicate, control, contain, 
long-term management

Rapid response

Contingency



Early Detection and Rapid Response

Carpet sea squirt in Holyhead Marina (Wales)
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© R Holt, NRW © R Holt, NRW



Biosecurity Plans
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Thank you

0161 442 8938

enquiries@apemltd.co.uk

apemltd.com
apemltd.comk.oshaughnessy@apemltd.co.uk

p.stebbing@apemltd.co.uk


