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shore to the high and deep 
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MARINE FORESTS

Cystoseira amentacea var. stricta



IN THE MEDITERRANEAN SEA



•Perennial species

•Long-lived
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CYSTOSEIRA

•Low dispersal 



PRIMARY PRODUCERS AND HABITAT FORMERS

Ingineers species, they
structure the habitat

MARINE FORESTS
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HABITAT 
AMELIORATION

(sensu Moore et al. 2007)



• Food, shelter and nursery for several species

MARINE FORESTS

PhD Pierre Thiriet
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Conservation 
state?



CYSTOSEIRA FORESTS LOSS
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Greece

Lack of historical data (tricky identification)

• We are now aware of marine forests loss at the global scale



HERBIVORES PROLIFERATION (OVERFISHING)



HERBIVORES PROLIFERATION (OVERFISHING)



HERBIVORES PROLIFERATION (OVERFISHING)

REGIME SHIFTS TO BARREN GROUNDS



Lithophaga lithophaga (date mussel) 
ILLEGAL  fishery

DESTRUCTIVE FISHING



ROLE OF HERBIVOROUS FISH

Herbivores exclusion experiment

62% loss in biomass

87% loss of reproductive potential

PhD Fabrizio Gianni

• Underestimated role of salemas in 
mediterranean forests loss?

Quantification of herbivourous pressure: 

www.mmmpa.eu



REGIME SHIFTS TO
BARREN GROUNDS

NATURAL RECOVERY
POTENTIAL VERY LOW

(LOW DISPERSAL, HIGH
DENSITY OF HERBIVORES)

SHOULD WE REFOREST?

www.mmmpa.eu



Set up of the expt in July 2014, 
Montenegro – up to january 2015

RECOVERY OF DATE MUSSELS DESTRUCTIVE FISHERY GROUNDS

http://www.coconet-fp7.eu/

- SEA URCHINS EXCLUSION, 
2 levels, fixed

- SALEMAS EXCLUSION,
2 levels, fixed

- RECRUITMENT ENHANCEMENT
2 levels, fixed

EXPERIMENTAL DESIGN



Source df     MS Pseudo-F P(perm) 
URCHINS exclusion  1 1165.6   64.492   0.001 
SALEMAS exclusion  1 438.74   24.275   0.001 
RECRUITMENT ENHANC.  1 771.05   42.661   0.001 
URCH x SAL  1 356.76   19.739   0.001 
URCH x RECR_ENHANC  1 529.96   29.322   0.001 
SAL x RECR_ENHANC  1 151.67   8.3916   0.006 
URCH x SAL x RECR_ENHANC  1 92.034 5.092   0.024 
Residuals 78 18.074                  
Total 85                         
     

	

RECOVERY OF DATE MUSSELS DESTRUCTIVE FISHERY GROUNDS

Effects of both
herbivores exclusion and 
recruitment enhancement

(all factors are 
interacting)R
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Recruitment not enhanced

Recruitment enhanced

HERBIVORES EXCLUSION 
EFFECT

RECRUITMENT ENHANCEMENT 
EFFECT

C: control
AC: artefact control
S: salemas exclusions
U: urchins exclusions
SxU: salemas and urchins exclusions
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• Conservation of existing forests 
should always be the priority

• When necessary, restoration of 
damaged/lost forests should be 
considered 

• Always controlling the drivers that caused the damage/loss 
(both biotic and abiotic factors)

• Before implementation of restoration actions, the 
herbivorous pressure should be assessed (and if necessary, 
herbivores should be controlled)

ECOLOGICAL RESTORATION INSIGHTS

• Non destructive techniques are 
possible



PhD Fabrizio Gianni

LOGICAL FRAMEWORK FOR RE-FORESTATION



HOW MUCH DOES MARINE FORESTS CONSERVATION COSTS?



THANK YOU FOR YOUR ATTENTION


