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“…it would be of very 
good use to have natural 
maps of the earth […] 
every Prince should have 
such a draught of his 
own country and 
dominions…” 

Thomas Burnet,     
Telluris Theoria Sacra 
(1684-1689)  

The knowledge of the seafloor



• Exploitation of goods
– Not renewable goods (Mining)
– Renewable goods (Fish Trawling)
– Foundation for oil rigs, wind farms
pipelines, cables

• Area of waste disposal
– Dumping (legal and illegal)
– Littering

• Impact of climate change
– Hypoxia 
– Stratification 
– Acidification

chemical pollution, accentuated by the conduit effect of

canyons and large-scale episodic events such as dense shelf

water cascading. Climate change will add pressure to canyon

benthic communities by affecting circulation, stratification and

nutrient loading.

4. Seamount pelagic and benthic communities: fishing effects on

demersal and pelagic species and fishing damage to benthic

communities and habitat will greatly affect seamounts, together

with changes in global and regional circulation and stratifica-

tion caused by climate change.

Other ecosystems where future human activities could have a

major impact are those with important reserves of mineral

resources, such as hydrothermal vents for polymetallic sulphides,

manganese nodule abyssal plains, cobalt-rich ferromanganese

crusts on seamounts and potential hydrocarbon resources on

methane seeps. Although these resourcesare currently (June 2011)

not being exploited, projects for mining massive sulphides from

vents are underway and, with the depletion of land-based

resources, development of new technologies and the rising price

of metals, mining of manganese nodules and cobalt-rich crusts

could become commercially viable. Although more distant, pilot

programmes for methane hydrate extraction suggest that eventu-

ally gas hydrates at seeps will be targeted as an energy source.

There are efforts that aim to lessen the human impacts on the

deep sea, such as the establishment of MPAs, marine reserves and

no-take zones. Most marine conservation has concentrated on

waters lying within the 200-mile exclusive economic zones(EEZs),

where successful examples of MPAs and closed areas exist and

protect the deep-sea floor. Yet, the EEZs constitute less than 36%

of the global ocean. The implementation of regulatory measures in

the high seas – 64% of the global ocean – requires a review and

changes to the existing UNCLOS legislation to provide wider

protection. Because of increased awareness of the vulnerability of

deep-sea ecosystems, attitudes have changed considerably and

regulatory measures are being introduced wherever legal instru-

ments and authoritative management organizations have been

established. Therefore, MPAs and closed areas that protect the

deep seafloor and associated vulnerable communitiesexist both for

EEZs and international waters. In the international waters of the

Atlantic, the relevant regional fisheries management organizations

have recently closed a range of seamount, mid-ocean ridge and

slope areas to bottom fisheries. For example, in the Northeast

Atlantic Fisheries Commission Regulatory Area of the northeast-

ern Atlantic, such MPAs comprise about 50% of the potential

bottom fishing area (i.e. shallower than 2000 m). Other examples

include chemosynthetic ecosystems in areasof national jurisdiction

in Canada, Portugal, the United Statesand Mexico that havebeen

partially protected by measures that have been put in place to

protect seafloor in general. These are all hydrothermal vents and

include the Endeavour Hydrothermal Vents MPA, the Guaymas

Basin, the Eastern Pacific Rise Hydrothermal Vents Sanctuary,

the USMariana Trench National Monument in thePacific Ocean

and the Azores Hydrothermal Vent MPA in the Atlantic Ocean.

Figure 7. Synergies amongst anthropogenic impacts on deep-sea habitats. The lines link impacts that, when found together, have a
synergistic effect on habitats or faunal communities. The lines are colour coded, indicating the direction of the synergy. LLRW, low-level radioact ive
waste; CFCs, chlorofluorocarbons; PAHs, polycyclic aromatic hydrocarbons.
doi:10.1371/journal.pone.0022588.g007

Anthropogenic Impact on the Deep Sea
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Ramirez-Llodra et al., 2011

The impacts of humans on the seafloor 
are increasing but still poorly known



marine sand extraction

Marine sand extraction

ISMAR-CNR cooperate with:
Regione Veneto
Regione Emilia Romagna
Regione Marche
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The mid Adriatic shelf: protect vulnerable habitat

Dredging activities should be limited to sand deposits 
and areas with particular

biotic communities must be identified.

Around them  a buffer zone where monitoring
the condition of the water column must be established .

Correggiari et al., unpublished



Develop and agree on a VISION, and then define MANAGEMENT OBJECTIVES
(“think transnationally but act regionally / locally”)

Natural Capital Project – WWF, 2014 - InVEST Scenarios Case Study:
Coastal Belize

Vision and Objectives for MSP



• Bathymetry, morphology, 
acoustic properties

• Repeated bathymetric 
surveys in dynamic areas

• Multi-parametric seafloor 
stations

• Sampling 

• Images

- limited accuracy from the ship
- Improved accuracy from near-
sea-floor tools/vehicles

What/how do we know 

about the Sea Floor? 



ISMAR-CNR database in the 
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Geophysical 
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ROV dives  
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The Adriatic Sea 
Benthic habitat 

Deep sea Habitat
>200 m

“Circalittoral” Habitat
50-200

Shallow water habitat
0-50m

Sponges 

CORALLIGENOUS

Isidella elongata 
fields 

Pomo Trough, ca. -190m
20 cm

20 cm

Phycis phycis

Neopycnodonte cochlear Reef

Centrostephanus
longispinus

Cruise Arcadia, ISMAR-CNR, Bologna;
Off Vieste, Dolina, ca. -60 m

Cold water corals: 
Madrepora-sponges-Serpula Reef

Bari Canyon, ca. - 430 m

20 cm1 cm

Cladocora debilis Reef,
Boka Kotorska, -59 m

Cruise ALTRO, ISMAR-CNR

Leiopathes glaberrima and Callogorgia verticillata fields
with cluster of Desmophyllum dianthus and Madrepora
oculata and Lophelia pertusa (CWC)

Montenegro, Unnamed Canyon, ca. - 480 m

20 cm Desmoph.

Madrepora
Lophelia

Callogorgia

Angeletti et al.,
2015



Natural processes and human impacts

ISMAR survey of the entire Lagoon under the  RITMARE-MIUR Grant

Example from Canale dei Petroli – Malamocco Inlet

Multi-beam bathymetry of the coast



The need/opportunity of repeated 
bathymetric surveys



Settembre 2013:
Caratterizzazione morfologica 
Scarpata  di prodelta

Settembre 2014:
Nuova caratterizzazione morfologica 
Scarpata  di prodelta

RESIDUI batimetrici: 2013 – 2014 (12 mesi):
Caratterizzazione morfologica 
Scarpata  di prodelta



Coastal dynamics: need/possibility of 
repeated geophysical surveys

Correggiari et al., unpublished



Morfologia: ●Batimetria di dettaglio su dominio 1.5x1 km
●Barre trasversali regolari
●Dominio di calcolo per simulazioni ad altissima risoluzione

Idrodinamica:

Videomonitoraggio:

●Acquisizione in continuo 
del clima meteomarino da 
marzo 2013
●Circolazione costiera 
durante mareggiate

●Videocamere operative 
da luglio 2013
●Calibrazione parametri 
delle videocamere
●Acquisizione e 
caricamento immagini su 
sito FTP dedicato

Carniel, et al., 2014

Event-scale observations are crucial



1. Need of a unified knowledge of the seafloor habitats (public 
research institutions can help in a basin-scale approach beyond 
regional boundaries)

1. Need of an integrated knowledge of the seafloor uses (beyond 
interests and interventions by individual stakeholders) 

2. New survey techniques allow 
- unprecedented spatial and vertical resolution and 
- repeated surveys
- coupling repeated surveys with benthos studies and 

oceanographic processes  

4. Need to change approach in seafloor studies and MSFD protocols
- catch “events” when they occur

Conclusions



Changes in land-use impact 
coastal and marine areas



Enhanced erosion:

• deforestation

• excavation

• agricolture

• urbanization

industrial time: 

Reduction of yield because of dams

(30% less sediment to the ocean

than 50 years BP)

pre-industrial time: 

Increase of soil erosion 

(50% more sediment to the ocean

than 2000 years BP)

Dams construction in the Ebro catchment (1916-72)

Anthropogenic impacts are 
“contradictory” 
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The Emilia-Romagna Coast
Mappe elaborate dai database dell’Uso del Suolo della Regione Emilia-Romagna

Anthropogenic “uses” are 
visible on land


