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Historical overview

“History repeats itself, but in such 
cunning disguise that we never 
detect the resemblance until the 
damage is done”

– Sydney J. Harris –



19912012

2 decades 
later



2013-
2016



At a Cyprus 
level

Jimenez et al., (2016)

2012-
2015

Lionfish spreads along 
the coastline of Cyprus

Veni, Vidi, Vici: The Successful 
Establishment Of The Lionfish 
Pterois miles In Cyprus 
(Levantine Sea)



Lionfish invasion in the 
Mediterranean Sea is 
officially declared in the 
Scientific Community

Kletou et al., (2016)

2016

A lionfish (Pterois miles) 
invasion has begun in the 
Mediterranean Sea

At a Cyprus 
level



2017RELIONMED-
LIFE is formed



2018
Sightings

Savva et al., (2020)

RELIONMED-
LIFE

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea



2020

Kleitou et al., (2021)

Where are they 
now?At Mediterranean 

Sea Scale

2019

2020

2021

The Case of Lionfish (Pterois 
miles) in the Mediterranean Sea 
Demonstrates Limitations in EU 
Legislation to Address Marine 
Biological Invasions



Origins

“I’ve gone very far, far away, but my 
character keeps me close to home”

– Fran Drescher –



Identifying 
the origins

Bariche et al., (2017)

Stern et al., (2018)

Dimitriou et al., (2019)

 Active movement of few individuals from the Red Sea
 Stepping-stone invasive pattern
 Ship mediated ballast transport was considered as less plausible
 Long-distance larval dispersal from the Atlantic is excluded
 Aquarium trade as a potential pathway was not the case here

 14 samples (6 from 
Lebanon, 7 from 
Cyprus and 1 from 
Greece)

 Mitochondrial Control 
Region (D-loop)

Natural dispersal via Suez Canal

Genetics reveal the identity and 
origin of the lionfish invasion in the 
Mediterranean Sea



Identifying 
the origins

Bariche et al., (2017)

Stern et al., (2018)

Dimitriou et al., (2019)

 Invasion through Red Sea 
 Multiple introduction events
 Some Mediterranean haplotypes not found in Red Sea samples indicate 

other origins

 105 samples (21 from 
Turkey, 47 from Cyprus 
and 18 from Israel, 19 
from Red Sea-Eilat)

 Investigating the 
concatenated mtDNA
(COI and D-loop)

Natural dispersal via Suez Canal

Constructing the genetic population 
demography of the invasive lionfish 
Pterois miles in the Levant Basin, 
Eastern Mediterranean



COI

Identifying 
the origins

Bariche et al., (2017)

Stern et al., (2018)

Dimitriou et al., (2019)

 Invasion through Red Sea 
 Multiple introductions
 Genetic similarity to individuals from Indian Ocean 

and South Africa 
 Possible introductions by means of Aquarium Trade 

and Ship-mediated transport (ballast waters)

Natural dispersal via Suez Canal

Genetic Data Suggest Multiple 
Introductions of the Lionfish 
(Pterois miles) into the 
Mediterranean Sea

CR

Aquarium Trade

 56 samples from Cyprus 
enriched with available 
Genbank sequences of 
P. miles from across its 
entire geographic range

 Examining MtDNA (COI 
and Control Region-CR)

Ship-mediated transport (ballast 
waters)



Biological aspects

“Nothing in biology makes sense 
except in the light of evolution”

– Theodosius Dobzhansky –



Size & 
Growth rate

Otolith Readings
L∞ =  388 mm
K = 0.38

Length Frequency Analysis - LFA
L∞ =  445 mm
K = 0.47

Larger lionfish in Mediterranean than native
37.1 cm vs 27 cm
850 g vs 255.3 g

Typical k values of medium-sized 
mesopredators range between 

0.1 - 0.2

 Lionfish were aged via LFA
 Age was validated using a sub-sample 

of 53 random specimens via otolith 
readings

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea



Reproduction

 Reproductive peak during the 
summer

Estimation of Gonadosomatic index
&

Gonad staging by visual inspections

 Spawning capable year-round?

 Histological examination is in agreement 
with a single spawning season - during the 
summer (Mouchlianitis et al., 2021)

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea



Reproduction
Fecundity

Mouchlianitis et al., (2021)Reproductive dynamics of the 
invasive lionfish (Pterois miles) 
in the Eastern Mediterranean 
Sea

Histological examination 
of 44 ovaries

Batch fecundity was 
estimated gravimetrically 
from oocytes at the VIT 3 
or the GVM 
developmental stage

Direct comparisons between studies must be made with caution, due to 
differences in methodological approaches



Ecology

“Everything is related to everything 
else”

– Barry Commoner –



Habitats

Natural dispersal via Suez Canal

Crevices On bouldery seafloor

Over Biogenic reefs On semi-flat rock

High preference on hard 
substrates, on both artificial and 

natural rocky/biogenic reefs

Savva et al., (2020)

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea

Hard substrates



Habitats
Hard substrates

Natural dispersal via Suez Canal

Marine Litter

Artificial structures

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea



Habitats
Soft bottoms

Few sightings on sandy and
muddy bottoms, particularly
during the dawn and dusk, when
they forage.

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea



Habitats
Seagrasses

Rare sighting occasions over seagrass 
(Posidonia oceanica) meadows

Sightings near seagrasses 
are mostly associated 
with Posidonia dead 
matte edges or adjacent 
rocky outcrops

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea



Depths

From shallows (0 m) to 
depths beyond 
recreational diving

The deepest parts involve depths of:

Jiménez et al., (2019)

ROV sightings lionfish in 
the Israeli mesopelagic 
reefs 

Stern and Rothman, (2018)

98 m
95 m

TD = Technical Diving
FD = Free Diving
FN = Fishing Nets
TW1 = Research Trawler
TW2 = Commercial Trawler

Out of sight, out of reach, out of 
mind- Invasive lionfish Pterois 
miles in Cyprus at depths 
beyond recreational diving limits

Iron Lion Zion: the successful, 
albeit lingered, invasion of the 
lionfish in the Israeli 
Mediterranean Sea



Behavioral 
ecology

Lionfish activity is highest 
during sunrise and sunset

During those periods, 
foraging is also active

D'Agostino et al., (2020)

Behavioural traits and feeding 
ecology of Mediterranean 
lionfish and naiveté of native 
species to lionfish predation



Population 
structure

Savva et al., (2020)

Sex structure
 206 lionfish were sexed via gonad examination
 Sex ratio resulting to 1M:1.54F 

That’s a lot of eggs 
being fertilized!

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea



Population 
structure

They are here to stay: the 
biology and ecology of lionfish 
(Pterois miles) in the 
Mediterranean Sea

Savva et al., (2020)



Trophic 
Ecology

Two studies on diet composition
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Highest targeted preys 
from field observations

D'Agostino et al., (2020)
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High ecological value

High 
economic 
value

High 
economic 
value

High 
economic 
value

First Results on the Diet Of The Invasive 
Pterois miles (Actinopterygii: 
Scorpaeniformes: Scorpaenidae) In The 
Hellenic Waters

They are here to stay: the biology and 
ecology of lionfish (Pterois miles) in the 
Mediterranean Sea



Interspecific 
interactions

The invasive lionfish becomes the prey?

Fistularia commersonii

Potential Predator?

Bernadsky and Goulet, (1991)

With a sample size of 70 fish,
RELIONMED’s stomach content
analyses suggests otherwise

BUT

Others may serve as potential
predators

Incidental predations recorded in both natives and invasive species

Octopus vulgaris
Crocetta et al., (2021)

Lagocephalus sceleratus
Ulman et al., (2021)

Epinephelus marginatus
Ulman et al., (2021)

Protect the Natives to Combat the Aliens: Could 
Octopus vulgaris Cuvier, 1797 Be a Natural Agent for 
the Control of the Lionfish Invasion in the 
Mediterranean Sea?

Pufferfish and Lionfish Predation in Their Native and 
Invaded Ranges Suggests Human Control Mechanisms 
May Be Necessary to Control Their Mediterranean 
Abundances



Interspecific 
interactions

Parasitic infestation: Is it potent enough to cause lionfish population 
control?

Nerocila bivittata
Antoniou et al., (2019)

Nematoda & Trematoda
Savva et al., (2020)

Other ecto-parasites
RELIONMED

Liver disease?
RELIONMED

First record of ectoparasitic isopods on 
the invasive lionfish Pterois miles 
(Bennett, 1828)



Summary Lionfish is a highly invasive species and it 
shouldn’t be treated otherwise



Thank you for listening!


