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The selected REINS3

• Fistularia commersonii
• Lagocephalus sceleratus
• Pterois miles
• Siganus luridus
• Siganus rivulatus
• Sargocentron rubrum
• Henochus intermedius
• Apogonichtyiodes pharaonic
• Synanceia verrucosa
• Parablennius pilicornis

• Kyphosus sectatrix
• Lobotes surinamensis
• Pomadasys incisus

• Top-predator

• Top-predator
• Venomous
• Previous invasion in the 

Caribbeans

• Predator
• Toxic for consumption

• Herbivore
• Habitat destruction 

(e.g. marine forests)



Advantageous traits for invaders4

Reproduction:
• Long reproduction period
• High number of eggs
• Fast sexual maturity
• Parental care
• Planktonic eggs
• No sex change

Nutrition:
• Herbivorous

Morphology:
• Good swimmer
• Defence against predators

Environment:
• Large depth range
• No specific habitat

Introduction:
• Low confamily resistance
• Aquarium fish



Invasive potential index calculation5

Potential of a fish species to become invasive :
• Functional and bio-ecological traits
• Transport, introduction and establishment of a species

• Attributes a score to each trait:

Index between 0 and 100 %

Index calculation

• Absent : 0
• Partial presence : 0,5
• Presence : 1



Invasive potential index (1)6

• Planktonic eggs
• Long reproduction period
• Fast maturity
• Gonochorism

• Bad swimmers
• Low egg production

Espèces
Potentiel 

invasif

Fistularia commersonii 73
Lagocephalus sceleratus 65
Pterois miles 65
Siganus luridus 62
Siganus rivulatus 62
Kyphosus sectatrix 54
Lobotes surinamensis 50
Pomadasys incisus 50
Sargocentron rubrum 46
Henochus intermedius 42
Apogonichthyiodes pharaonis 38
Synanceia verrucosa 38
Parablennius pilicornis 35



Species distribution modelling7

OutputModelInput

5 climate models x 3 RCPs scenarios

Bottom parameters

Native and non-native range

Focus on the Mediterranean

Ensemble modelling

Algorithms : 8
Cross-validation: 10

Evaluation

Boyce Index
Response curves



Current distribution8
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Environmental Suitability Index• Highly suitable conditions in the eastern basin
• Low to medium suitability in the western basin
• The potential niche is not yet occupied

Fistularia commersonii Lagocephalus sceleratus Pterois miles

Siganus luridus Siganus rivulatus Kyphosus sectatrix



Future projections (2090 – 2099) under RCP8.59
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Environmental Suitability difference

Increasing climatic invasion risk

Fistularia commersonii Lagocephalus sceleratus Pterois miles

Siganus luridus Siganus rivulatus Kyphosus sectatrix

• Major changes in the NW Mediterranean Sea
• Negligible changes in the Eastern part (already suitable conditions)
• F. commersonii and L. sceleratus: low to medium increase
• The other species : high increase

Difference between the future suitability and the current situation



Thank you for your attention
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Ecological niche12

Fistularia commersonii Siganus luridus Kyphosus sectatrix
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Annual temperature (C°) Annual temperature (C°)

• Already adapted to temperate seas
• Eastern Mediterranean conditions overlaps with niche centre

Annual temperature of the eastern Mediterranean

Annual temperature of the western Mediterranean

Species observations
0.2         0.4        0.6         0.8

Environmental Suitability Index



Invasive potential index (2)13
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Invasive potential

index above 50 %
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Observed invasion front Observed cover expansion rate
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• Correlation above 0.6 (Pearson)
• Index representative of the invasion speed and geographical cover



Projections by Exclusive Economic Zones14
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Fistularia commersonii

Siganus luridus

Kyphosus sectatrix

Bar: 2090-2099 RCP 8.5

Line: 1990-2020

• Negligible changes
• Already suitable conditions

Southeast NorthwestAdriatic

Eastern Mediterranean

Adriatic Sea

• Major increase in suitability
• Especially for severe warming
• Least climatic invasion risk

Western Mediterranean

• Major increase in suitability
• Especially for severe warming
• Differences between European and 

African coasts


