
integrated and transnational strategies of:
- long term observation from fixed stations
- co-designed repeated surveys in response to events (either 
natural or anthropogenic)
- 4D seafloor mapping to assess dynamic areas, environmental 
status, and (mostly unaware) human impacts



Fisheries observing 
system

Repeated 
transects / stations

Oceanographic 
Tower

HF Radar

new Glider line Moorings

Coastal buoys

Long term water-column observation (CNR Contribution)



An example fron the modern Po delta



We need to understand the spatial dimension

o 1. The seafloor in 3D: new technologies allow mapping with 
centimetric resolution

o 2. The seafloor in 4D: we must identify the most dynamic areas 
where seafloor is rapidly transformed

o 3. Assaulting the obvious: the Anthropocene seafloor worldwide 
is heavily impacted but nobody seems to care

Sampling strategies to define the «status» of the seafloor and its 
evolution through time should take fully into account these facts



- High-resolution multibeam time lapses of Po della Pila lobe
- High morphologic complexity
- High variability in time 
- Take into account this fact in repeated seafloor sampling

Ephemeral submarine landscapes in dynamic areas

Bosman et al., 2019
Trincardi et al., 2020
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Gli usi (che non «vediamo») 
del fondale marino

• Sfruttamento 

• Materiali minerari

• Pesca (a strascico)

• Area di abbandono rifiuti

• Siti di dumping (legali e illegali)

• Spazzatura diffusa

• Interfaccia per altri sfruttamenti

• Fondazione di infrastrutture (piattaforme di 
perforazione o per energia «pulita»)

• Base per i network globali (pipelines, cavi, 
fibra ottica)

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

PLoS ONE | www.plosone.org 18 July 2011 | Volume 6 | Issue 7 | e22588

Ramirez-Llodra et al., 2011



The Mediterranean “seascape” (which we need to map)

Sophisticated geophysical images 
(morphology and backscatter) of the 
seafloor show the equivalent of potholes 
and asphalt patches in the streets of Rome 

Areas of illegal dumping on the 
continental slope off Gioia Tauro, 
Tyrrhenien Sea



Illegal dumps and littering on the sea floor

Chemical dumps in a trawling area on 
the continental shelf North of  Milazzo, 
Sicily  (100-130 m)

“Garbage” on the bottom of the Venice Lagune 
3-6 m water depth 


