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1. Introduction to the 
Mediterranean ecosystem



Mediterranean Sea

Mare mediterraneum

“sea in the middle of the land”

(in Latin) 

Μεσόγειος (mesógeios)

from μέσος (mésos, “in the middle”) and γήινος (gḗinos, “of the 
earth”), from γῆ (gê, “land, earth”)

“the sea in the middle of the earth”

(in Greek)





• Currently encompasses 21 modern states
• Important hub for international economy and trade
• Among the top tourist destinations in the world (200 million visitors per year)
• Complex geopolitical status, with implications for management & conservation 
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It is a concentration basin: evaporation is higher in its eastern half, causing the water level 
to decrease and salinity to increase from west to east. The resulting pressure gradient 

pushes relatively cool, low-salinity water from the Atlantic across the Mediterranean basin. 
This water warms up to the east, where it becomes saltier and then sinks in the Levantine 

Sea before circulating west and exiting through the Strait of Gibraltar.





Strong environmental gradients

Source: Coll et al. (2010) PLOS ONE
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&
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Source: Coll et al. (2010) PLOS ONE

Located between Africa, 
Europe and Asia, it is a 

hotspot of terrestrial and 
marine biodiversity.

17,000 described marine 
species and contributes an 

estimated 7% to the world's 
marine biodiversity, including 
high percentages of endemic 

species.

Biodiversity hotspot



Source: Coll et al. (2011) Global Ecology and Biogeography

Biodiversity gradients



Source: Coll et al. (2011) Global Ecology and Biogeography

Biodiversity gradients



20-23 130 250-30010(?) Greece 200 Turkey 100

The monk seal Monachus monachus



The loggerhead turtle Caretta caretta

Zakynthos

Peloponnesus

Crete

Greece: 60% of total nesting in the Mediterranean
Zakynthos Island: 26% of total nesting in the Mediterranean Nesting areas



2. Key benthic habitats and 
communities



Source: Mojetta (2005)



Posidonia oceanica
Seagrass meadows

Photos: Thanos Dailianis



Source: Giakoumi et al. (2013)



Photography: Thanos Dailianis

Photography: Thanos Dailianis

Source: Mojetta (2005)



Photography: Thanos Dailianis

Posidonia mat
• Formation of seagrass mat
• Particularly carbon-rich structure
• Plays major role to carbon sequestration
• An important ecosystem service



≈20 m

Photophilic algae communities

1 m

Light conditions:
• Depth
• Inclination
• Orientation
• Turbidity

Lower depth down 
to 40-50 m 

depending on 
environmental 

conditions 

Source: Mojetta (2005)



Photography: Yiannis IssarisPhotography: Thanos Dailianis

ALGAL FORMATIONS:
• Canopy-forming
• Provision of habitat supporting biodiversity
• Also known as “marine forests”



Photography: Vasilis Gerovasileiou

Photography: Thanos Dailianis

Marine ”deforestation”?
• Disappearance of erect algal formations
• Extensive formations of rocky barrens
• Lower complexity >> less biodiversity



Source: Sala et al. 2011 PLOS One

Regrowth of algal vegetation 
in just 5 months

Experimental approach
• Exclusion experiment with cages
• Inhibiting grazing by herbivorous NIS (Siganus)
• Significant regrowth in short time
• Capacity for regeneration?



15 m

120 m

Sciaphilic reef communities

Light conditions:
• Depth
• Inclination
• Orientation
• Turbidity

Source: Mojetta (2005)



Photography: Thanos Dailianis

Drawing from Ballesteros 2006  

The coralligenous habitat
Mediterranean coralline reefs

• native Mediterranean seascape
• biogenic construction (coralline algae under dim-light 

conditions)
• complex in structure
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Coralligenous formations as 
biodiversity hotspots



Photography: Thanos Dailianis

A biodiversity 
hotspot

Coralligenous formations as 
biodiversity hotspots



Photography: Thanos Dailianis



Photography: Thanos Dailianis

Highly diverse –
Highly sensitive

climate change

human pressures

introduced species



Distribution of Mediterranean marine caves

3,000 marine caves known so far…

Marine caves in the Mediterranean Sea



Coralligenous community Semi-dark cave community Dark cave community

Ecological zonation

Small-scale spatial variability

Photography: Vasilis Gerovasileiou



Unique diversity, assemblages & structures

Serpulid & bryozoan bio-stalactites (Sanfilippo et al., 2017 JMBA UK)

Bacterial structures (Polymenakou et al., 2018 Mediterranean Marine Science)
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Monachus monachus

IUCN Red List status

Corallium rubrum

IUCN Red List status

Marine caves as “biodiversity reservoirs”

Refuge for several rare, protected and threatened species

Photography: Vasilis Gerovasileiou



3. Threats, challenges and 
conservation



Coastal development and infrastructure construction

Main threats

Photography: Vasilis Gerovasileiou

• Space is at premium in the coastal zone
• Attracts many economic activities
• High demand for settlement
• Important part for everyday lives



Photo: Thanos Dailianis

Photo: Thanos Dailianis

Photo: Thanos Dailianis

Credit: Rob Faulkner, flickr

Credit: Jay Yeary, flickr



Source: Coll et al. (2010) PLOS ONE

Water temperature rise



Source: Denaxa and the HCMR POSEIDON team 2021

• Marine heatwaves
• Usually accompany atmospheric heatwaves
• Increased frequency and duration of extreme events

Extreme climatic events

June 2021 !!!



Source: Garrabou et al. 2019, Frontiers in Marine Science

Mass mortality events

676 mass mortality events from 1979 to 2017 

MME-T-MEDNet
http://www.t-mednet.org/

http://www.t-mednet.org/


Suez Channel construction: 1869

Non-indigenous species (NIS)

Nearly 1000 NIS!
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>> First observation in the Mediterranean 
(coast of Lebanon) in 2013

The invasion of the Lionfish in the Mediterranean

>> First observation in the Aegean Sea 
(Rhodes) in 2014

Photography: Thanos Dailianis



Photography: Thanos Dailianis





Source: Micheli et al. (2013) PLOS ONE

Marine conservation

MPAs cover only 0.1% - 3.8% of the MED



Photo: Thanos Dailianis

Source: Reef Resilience Network

Marine Ecosystem Restoration



Thanks for your attention!

Thanos Dailianis
thanosd@hcmr.gr


