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MISSION STATEMENT

Increase our understanding

of the deep-sea in the north Atlantic & Azores

in a changing planet,

to inform conservation & sustainable use

for current and future generations
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Ocean basin- and regional- scales



GEOMORPHOLOGY 

OF THE SEABED
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Azores EEZ (baseline information) Geomorphology: 
Compile/collect multibeam bathymetry data 

Improve spatial definition of geomorphological 
structures (e.g., seamounts)

Identify Geomorphology management units

Support analyses of small and meso scale 

species distribution patterns

Support development of HSMs

Plan field-work

Environmental data: 
Compile/collect environmental data

Identify meso- and small- scale water masses 

properties 

Identify small-scale current patterns
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In 2008, a total of 63 large 

and 398 small seamount-like

features were mapped and 

described in the Azores EEZ
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Now we know that some of 

these structures are small 

ridges and adopted the 

concept of geomorphologic 

structures, instead of 

seamounts
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Good bathymetry is of paramount importance for understanding 

deep-sea biodiversity and inform management

Gigante area Mid Atlantic Ridge

Gigante area

MAR



Gigante area Mid Atlantic Ridge

Gigante area

MAR
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Good bathymetry is of paramount importance for understanding 

deep-sea biodiversity and inform management
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Good bathymetry is of paramount importance for understanding 

deep-sea biodiversity and inform management
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Cachalote seamount

Un-named seamount

2017
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Cachalote seamount

The seamount does 

not actually exist!
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Good bathymetry is of paramount importance for understanding 

deep-sea biodiversity and inform management
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Identify Geomorphology 

management units

Representativity
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An automated cluster 

analysis of the entire Atlantic 

seafloor environment, based on 

eight global datasets and their 

derivatives
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Establish synergies and collaboration for bathymetry 

surveys and data sharing 

Lessons learned



DEEP-SEA 

BIODIVERSITY

(New explorations)

IMPROVED DEEP-SEA BIODIVERSITY ASSESSMENTS
INFORM SUSTAINABLE MANAGEMENT  Telmo Morato: UNIVERSITY OF THE AZORES, PORTUGAL



VAST
1 MILLION KM2

10X TERRESTRIAL MAINLAND PORTUGAL

2.5X TERRESTRIAL MAINLAND CALIFORNIA, USA

DEEP
AVERAGE DEPTH APPROX. 3,000M

THE AZORES
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CHALLENGE

• VISIT ALL AREAS DOWN TO 1,000m DEPTH 

(APPROX. 16,000 KM2)

• 160 AREAS

• UNDERSTAND THE NATURAL DIVERSITY AND 

INFORM MANAGEMENT

THE AZORES
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Set a well-defined SMART target for deep-sea 

explorations

Specific, measurable, achievable, realistic and time-bounded

Lessons learned



<2015

FP7 CORALFISH

WORK WITH ROV LUSO AND SP
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<2018

COLLABORATION TO ACCESS 

EMEPC ROV LUSO VIDEO DATABASE

THE BLUE AZORES 2018 EXPEDITION

FIRST REAL COLLABORATION WITH NIOZ

FOR ACCESS TO SHIP TIME
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Sarda

seamount

Gigante

seamount

complex

Canal

Pico-Faial

South

Terceira

island

Condor

seamount
Formigas

bank

Between 2012 and 2019, 

only 6 areas fully explored

•Deep-sea is vast and therefore little explored

•Deep-sea exploration usually occurs in small patches

•Cutting-edge deep-sea exploration is extremely expensive
•Very time-consuming

Hence, only few developed countries have the technical/financial means to explore the deep sea
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<2019
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Guiding principles for the design of the Azor drift-cam



Stainless

steel

structure

A rock as 

weight

Off-the-shelf

components

Very simple 

electronics

Electric cable and 

nautical rope

Fishing deep-sea 

floats

Large bucket to hold

the umbilical

Structure

Weight

Bucket

with umbilical

Floats

Umbilical
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1. The compact size of the Azor drift-cam means it 

can be easily moved around by two people. It is 

also easy to deploy from the side of the vessel, 

either by hand or using a crane.

2. Once released into the water, it

freely descends through the water column at speeds 

of 1.4-1.5 m/s, reaching 500 m depth in 5-6 min.

3. Once at the seabed, it is simply left to cruise following the 

vessel's drift, with the distance kept between the system and 

the seafloor controlled with a hydraulic winch, giving or 

recovering umbilical as required. One observer provides 

indications to winch operators based on live-view images 

displayed on a TV screen.

1

2 3
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Coral gardens
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Sponge grounds
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And other curious animals…
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Example: distribution of Viminella flagellum

2019: 150 dives, 85 km of seafloor explored, 111 hours of new footage

2020: 103 dives, 53 km of seafloor explored, 74 hours of new footage

2021: 142 dives, 87 km of seafloor explored, 120 hours of new footage

2022: 134 dives, 71 km of seafloor explored, 130 hours of new footage

More than 500 dives in 4 years, with 430+ hours of new video footage 

2 full surveys on board of fishing vessels in 2 different islands:
Corvo island, 2021Graciosa island, 2020

Dives done with 

the Azor drift-cam,
period 2019-2022

Assessment of dives from MapGES 2019 survey with Azor drift-cam:

Number of dives analysed: 112

Distance covered over the seabed: 61 km

Depth range: 188-855 m

Area: Mid-Atlantic Ridge

Method of annotation: 

- SACFOR at 100 m intervals

- Only benthic invertebrates 174 morphospecies

8690 new occurrence records

Azor
drift-cam

% nº spp

per phylum
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Move to cost-effective deep-sea exploration and 

expand the spatial coverage of deep-sea data

Lessons learned



HIGHLIGHTS OF 

RECENT DEEP-SEA 

EXPLORATION
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Discovered several locations in the Azores  

shallower than previously thought

Two areas reach depths susceptible to be 

fished (<600 m), but since it has remained 

unknown it can be considered intact

Fundamental for understanding what 

ecosystems looked like before they were 

impacted 

May be considered as reference sites and 

priority areas for conservation

HIGHLIGHTS OF RECENT 

DEEP-SEA EXPLORATION
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HIGHLIGHTS OF RECENT 

DEEP-SEA EXPLORATION

The Azores is an hotspot of cold-water coral 

biodiversity in the whole Atlantic ocean

Mid-Atlantic Ridge supports more life and 

diversity than previous studies indicated.
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Discovered new deep-sea species; e.g. 

Epizoanthus martinsae lives in association 

with black corals

Also new communities, biotopes, and 

species associations

Endemic species with limited spatial 

distributions

HIGHLIGHTS OF RECENT 

DEEP-SEA EXPLORATION
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Discovered the densest garden of bubble-

gum coral (Paragorgia johnsoni)

HIGHLIGHTS OF RECENT 

DEEP-SEA EXPLORATION
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Discovered the largest aggregation of 

black corals across the Atlantic

These corals can live for several 1,000 years

Equivalent to the redwood forests (some of 

the oldest trees) that still persist on the planet

HIGHLIGHTS OF RECENT 

DEEP-SEA EXPLORATION
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Discovered the new low temperature Luso

hydrothermal vent 

Rich in iron and hydrogen

Play an important role in fuelling local 

productivity 

HIGHLIGHTS OF RECENT 

DEEP-SEA EXPLORATION
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We also found aggregations of the long-

lived orange roughy and cardinalfish

The trawl ban within the Azores (2005), has 

had positive effects for these species and 

the habitats they are associated with

Identified essential fish habitats

HIGHLIGHTS OF RECENT 

DEEP-SEA EXPLORATION

IMPROVED DEEP-SEA BIODIVERSITY ASSESSMENTS
INFORM SUSTAINABLE MANAGEMENT  Telmo Morato: UNIVERSITY OF THE AZORES, PORTUGAL



VULNERABLE 

MARINE 

ECOSSYSTEMS
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Database on existing deep-sea biodiversity data in the N Atlantic
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Taxa-dependent spatial method

VME indicator records → VME index 

Data quality → confidence index

A multi-criteria assessment method for identifying VME
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Taxa-dependent spatial method

VME indicator records → VME index 

Data quality → confidence index

VME Indices +  other data (fishing)

→ Categorisation for conservation

IMPROVED DEEP-SEA BIODIVERSITY ASSESSMENTS
INFORM SUSTAINABLE MANAGEMENT  Telmo Morato: UNIVERSITY OF THE AZORES, PORTUGAL

A multi-criteria assessment method for identifying VME
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Unequivocal Vulnerable Marine Ecosystems were defined as areas that 

have been scientifically explored, described and that meet the 

FAO criteria (FAO, 2009) for defining VMEs. 

• Known hydrothermal vents

• Vulnerable benthic communities; cold-water coral gardens or sponge 

grounds

Vulnerable Marine Ecossystems

REGIONAL SCALE APPROACH



HABITAT 

SUITABILITY

MODELS
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Habitat suitability models were developed at 

regional case study scales and at ocean-basin 
scale

Predicted spatial distribution of biodiversity in the North Atlantic
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Ocean-basin scale

 

 

 

 

 

Environment

al variables

Species: six cold-water corals and six deep-sea fish

Modelling methods: Ensemble approach (GAM, RF, Maxent) 

Predicted spatial distribution of biodiversity in the North Atlantic
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Ocean-basin scale HSM are valuable tools for evaluating the potential 

distribution of deep-sea benthic species at large scale, and to identify 

broad areas of conservation or blue growth importance

Ocean-basin 
scale

Predicted spatial distribution of biodiversity in the North Atlantic
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There are obvious differences between Ocean-base and Regional HSM 

outputs
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Predicted spatial distribution of biodiversity in the North Atlantic
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Ocean-basin scale HSM to identify broad areas of 

conservation interest

Regional HSM help the implementation of area-based 

management tools at a finer scale

Lessons learned



CLIMATE

PROJECTIONS
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The deep sea plays a critical 

role in global climate 

regulation through uptake 

and storage of heat and 

carbon dioxide

“warming, acidification and deoxygenation

of deep waters”
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Warming:     0.7  to 3.7 °C Dissolved oxygen:   -1.8 to -3.7%

Change in pH:    -0.29  to -0.37 Food  availability:    -2 to -55%

However, this regulating 

service causes warming, 

acidification and 

deoxygenation of deep 

waters, leading to decreased 

food availability at the seafloor

Background

Sweetman et al. (2017)

Projected changes in environmental conditions at seafloor by 2100
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Understanding how climate 

change can lead to shifts in 

deep-sea species distributions 

is critically important in 

developing management 

measures

Background
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The Approach

Modelled the habitat 

suitability under current 

(1951–2000) climate 

conditions

Ensemble modeling 

approach (Maxent, GAMs, 

Random Forest)

HSI Maxent (1951-2000) HSI RF (1951-2000)HSI GAM (1951-2000)

e.g. Lophelia pertusa

CV Maxent (1951-2000) CV RF (1951-2000)CV GAM (1951-2000)
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The Approach

Projected distribution 

under future climate 

scenarios (RCP8.5 or 

BAU) for the whole 

North Atlantic

HSI Maxent (2051-2100) HSI RF (2051-2100)HSI GAM (2051-2100)

e.g. Lophelia pertusa

CV Maxent (2051-2100) CV RF (2051-2100)CV GAM (2051-2100)
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Cold-water corals

Projected a decrease 

of 28%–100% in suitable 

habitat for cold-water 

corals (RCP8.5)

Ocean Adaptation and Resilience, and cross-cutting approaches
Friday, November 5, 2021 Telmo Morato: UNIVERSITY OF THE AZORES, PORTUGAL



Climate Refugia Cold-water corals
Projected limited 

climate refugia locations 

in the North Atlantic by 

2100

Should these areas be 

considered priority areas for 

conservation?

3-20%

37-55%

48-57%

4-8%

2-15%

0%
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Deep-sea fishes

Projected a decrease 

in suitable habitat for 4 

fish species (RCP8.5)

An expansion for 

Helicolenus dactylopterus

and Sebastes mentella

(20%–30%)
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Latitudinal changes in deep-sea fishes

A shift in suitable 

habitat for deep-sea 

fishes of 2.0°–9.9°

towards higher 

latitudes
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Despite all the caveats, HSM can produce potentially 

useful projections of changes in the distribution of deep-

water fish and invertebrate species

Lessons learned



SPATIAL MANAGEMENT &

CONSERVATION

PLANNING
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Integrate available data into a comprehensive Systematic 

Conservation Planning approach at Ocean Basin and regional 

scales, for identifying priority areas in the deep-sea to:

Protect natural diversity, ecosystem structure, function, connectivity and 

resilience of deep-sea communities in a changing planet, while allowing the 

environmentally sustainable use of natural resources for current and future 

generations
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INFORM SPATIAL PLANNING AND DECISION MAKING



Identification of areas 

of management 

importance –

MARXAN approach

Large and 
productive shelves

Margin slopes

Mid-Atlantic Ridge

INFORM SPATIAL PLANNING AND DECISION MAKING
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Selection frequencies: 30 best solutions among 100

INFORM SPATIAL PLANNING AND DECISION MAKING
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Identification of areas 

of management 

importance –

MARXAN approach



MapGES
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MapGES

Protect ecosystem structure, function, natural diversity, connectivity and 
resilience of deep-sea communities in the Azores in a changing planet, 
while allowing a socially equitable and environmentally sustainable use of 
natural resources for current and future generations

Overarch. Goal Ecological Goals Objectives 

Ecosystem 
structure 

Ensure protection of intact and restoration of degraded 
Vulnerable Marine Ecosystems 

• Ensure full protection (100%) of bona fide Vulnerable Marine Ecosystems by 2023 

• Protect at least 30% of known records of endemic, extremely long-lived, and reef 
engineers Vulnerable Marine Ecosystems indicators by 2023 

• Protect at least 15% of inferred Vulnerable Marine Ecosystems by 2023 
Maintain food-web structure and networks of trophic 
relationships 

• No SMART objectives defined due to data gap 

Ecosystem 
function 

Ensure protection of intact and restoration of essential 
deep habitats 

• Protect a minimum of 75% of the known essential deep-sea habitats by 2023 

Ensure protection of intact and restoration of keystone and 
foundation species 

• Ensure the identification of keystone and foundation species by 2025 

• Protect a minimum of 30% of the known keystone and foundation species distribution 
by 2028 

Ensure the long-term maintenance of biologically 
mediated processes 

• No SMART objectives defined due to data gap 

Maintain functional diversity of deep-sea ecosystems  • No SMART objectives defined due to data gap 

Protect natural 
diversity 

Maintain or restore biological diversity of deep-sea 
ecosystems at all its levels 

• Ensure no further loss of deep-sea biodiversity at ecologically relevant scales by 2030 

Ensure protection of vulnerable, endangered, or critically 
endangered species or habitats 

• Halt significant adverse impacts on vulnerable, endangered, or critically endangered 
species or habitats by 2030 

Ensure protection of hotspots of biodiversity of deep-sea 
ecosystems 

• Protect a minimum of 75% of the known hotspots of biodiversity of deep-sea 
ecosystems by 2023 

Ensure protection of potential near natural areas  • Protect at 100% of the near-natural habitat within current fishing depths by 2023 

Ensure the protection of representative deep-sea benthic 
habitats and associated ecosystems 

• Ensure that at least 15% of all deep-sea benthic habitats and associated ecosystems 
are protected by 2023 
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MapGES

IMPROVED DEEP-SEA BIODIVERSITY ASSESSMENTS
INFORM SUSTAINABLE MANAGEMENT  Telmo Morato: UNIVERSITY OF THE AZORES, PORTUGAL



MapGES

Based on the “science-based principle” the spatial planning 
area was divided in: a “data-rich planning area” (<2,500m) and 
a “data-poor abyssal planning area”.

Based on the “ecosystem-
based approach” principle 
and the representativity 
and replication criteria the 
planning areas were 
subdivided into 5 sub-
areas
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MapGES
continue
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MapGES

Objectives  Supporting scientific information 

● Known essential fish habitats (Santos et al., 2010; Menezes et al., 

2012; Melo and Menezes, 2002) 

● Known Vulnerable Marine Ecosystems (Morato, Carreiro-Silva, 

Dominguez-Carrió et al., unpublished data; Beaulieu & Szafranski, 

2019) 

● Known occurrence records of selected Vulnerable Marine Ecosystems 

indicator taxa (endemic, extremely long-lived, and reef engineers) 

(COLETA database; multiple other sources) 

● Known shallow (<250m) and deep (>1500m) seamounts (Morato et 

al., 2008; 2013; Rodrigues et al., unpub. data) 

● Known near natural areas in the range of current deep-sea benthic 

fishing activities (< 1200m) (Morato et al., unpublished data) 

● Geomorphic Management Units derived from the best-compiled 

bathymetry dataset (Gerald Taranto, unpublished data) 

● Habitat suitability and abundance models of commercially important 

deep-sea benthic fish (Parra et al., 2017) 

● Habitat suitability models of habitat-forming and vulnerable cold-

water corals (Taranto et al., unpublished data) 

● Habitat suitability models of endangered or critically endangered 

deep-water sharks and rays (Das et al., unpublished data) 

● Inferred Vulnerable Marine Ecosystems index (Morato et al., 2018) 

● Existing area-based management tools (e.g. MPAs) 

○ Other published sources 

• Ensure full protection (100%) of bona fide Vulnerable Marine Ecosystems by 2023 ● 

• Protect at least 30% of known records of endemic, extremely long-lived, and reef 

engineers considered Vulnerable Marine Ecosystems indicators by 2023 
● 

• Protect at least 15% of inferred Vulnerable Marine Ecosystems by 2023 ●●● 

• (food-web structure objectives)  Data gap 

• Protect a minimum of 75% of the known essential deep-sea habitats by 2023 Data gap 

• Ensure the identification of keystone and foundation species by 2025 Data gap 

• Protect a minimum of 30% of the known distribution of keystone and foundation 

species by 2028 

Data gap 

• (objectives for long-term maintenance of biologically mediated processes) Data gap 

• (objectives for maintaining functional diversity of deep-sea ecosystems) Data gap 

• Ensure no further loss of deep-sea biodiversity at ecologically relevant scales by 

2030 
●●●●●●●●●●● 

• Halt significant adverse impacts on vulnerable, endangered, or critically endangered 

species or habitats by 2030 
●●●●●●●● 

• Protect a minimum of 75% of the known hotspots of biodiversity of deep-sea 

ecosystems by 2023 

● 

• Protect 100% of the near-natural habitats within current fishing depths by 2023 ● 

• Ensure at least 15% of all deep-sea benthic habitats and associated ecosystems are 

protected by 2023 
●● 

• Ensure that the connectivity patterns, maximum larval dispersal distances and 

average annual movements of deep-sea foundation, keystone, vulnerable, and 

economically important deep-sea species are revealed by 2030 

Data gap 

• Ensure that maximum distances between the network units smaller than the 75th 

percentile of the median larval dispersal distances and average annual movements 

of mobile fauna by 2033 

○ 

• (Resilience) Data gap 

• Ensure the identification of areas with least climate hazards and climate-refugia for 

deep-sea biological diversity and commercially important deep-sea benthic fishes 

by 2025 

Data gap 

• Protect a minimum of 75% of the climate-resilient and climate-refugia areas by 2028 Data gap 

• (objectives for maintaining healthy fish stocks) Data gap 

• Rebuild fish stocks of commercially important deep-sea benthic species to levels 

prior to 1990 by 2040 

●●●● 

• Protect at least 15% of suitable habitat of commercially important deep-sea benthic 

fish species by 2023 

●● 

• Ensure the identification of essential fish habitats of commercially important deep-

sea demersal fish species by 2025 

Data gap 

• Protect at least 50% of essential fish habitats of commercially important deep-sea fish 

species by 2028 
● 

 

Scientific information used to address management goals and objectives

continue
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Important areas N of areas Method for extracting in PUs N of 

PUs 

% of “data-

rich” area 

Known VMEs 12 PUs covered by >5% 88 0.69 

Hydrothermal vents 10 Presence 11 0.09 

Essential Fish Habitats 2 PUs covered by >5%  35 0.27 

Shallow-water seamounts 

peaks 

11 Presence of 3km buffer 43 0.34 

Deep seamounts in the data-

rich area 

2 PUs covered by >10% 28 0.22 

Near natural areas 1 Presence of near-natural area 1 0.01 

Total 30*  189* 1.48* 

 

Features that based on the best available knowledge are 
of ecologically or biologically importance. Placement of 
closures should fully capture these  areas
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Complement the network with 
Important Resources necessary to 
achieve the prioritization targets

24 Scenarios were produced
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To achieve the prioritization targets (spatial planning closure and 
feature’s representation targets) in the “data-poor abyssal” area 
and to ensure connectivity across the entire spatial planning area

1. Topological cost connectivity framework to define the 
optimum network of least-cost paths (commonly used by 
social network's experts to assess the centrality of a given 
community)

2. Network centrality metrics to identify the importance of the 
different elements in the network 

3. Simplification of the systematic conservation planning 
scenarios
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1) Viability & Adequacy, 2) Replication, 3) Connectivity, 4) Representativity, 5) Important 
resources, 6) Important Areas, 7) Resilience to climate change and other stressors

the

Spatial planning area targets 15% 30% 

Cost Area-based Fishing-based Area-based Fishing-based 

Clumping Low Med. High Low Med. High Low Med. High Low Med. High 

Viability and adequacy             

Size of the network (x1000 km2) 51.2 51.1 57.0 49.7 52.3 56.2 57.5 57.6 62.9 57.4 58.2 62.3 

% Spatial planning area 5.4 5.4 6.0 5.3 5.5 6.0 6.1 6.1 6.7 6.1 6.2 6.6 

% "Data-rich" area 9.3 9.0 10.3 8.8 9.3 10.0 10.7 10.4 11.6 10.7 10.5 11.4 

% "Data-poor abyssal" area 3.5 3.6 3.9 3.5 3.6 3.9 3.8 3.9 4.1 3.7 3.9 4.1 

% Spatial closure target achieved 36.2 36.1 40.3 35.1 36.9 39.7 20.3 20.3 22.2 20.3 20.6 22.0 

% "Data-rich" spatial target achieved 61.8 59.9 68.5 58.6 61.9 66.8 35.6 34.8 38.7 35.6 35.1 38.1 

% "Data-poor abyssal" target achieved 23.1 23.9 25.8 23.1 24.2 25.9 12.5 12.9 13.8 12.4 13.1 13.8 

% Priority areas in "data-poor abyssal" 42.2 43.9 42.4 43.5 43.4 43.1 40.8 42.1 41.1 40.6 42.2 41.4 

Average size of priority areas (km2) 280 367 750 213 201 677 217 400 983 284 207 889 

% Network already protected 3.0 3.7 3.2 3.4 3.4 3.3 3.4 3.5 3.1 2.7 3.4 3.1 

% Fishing footprint in the network 22.5 21.9 24.9 13.4 16.8 19.6 31.3 34.7 35.0 17.5 22.0 26.4 

% Fishing effort in the network 27.7 27.2 31.0 20.7 22.2 24.0 41.9 44.6 44.2 25.5 27.9 30.2 

Replication             

N priority areas 183 139 76 233 260 83 265 144 64 202 281 70 

N priority areas larger than 100km2 91 78 45 103 67 46 96 87 46 99 82 46 

Connectivity             

Ave distance to closest neighbour (km) 16.8 20.9 33.3 15.3 13.1 29.5 12.8 21.2 38.9 15.8 12.3 34.1 

Max distance to closest neighbour (km) 152.6 233.1 204.1 152.6 179.0 209.4 156.2 148.1 240.0 152.6 181.2 240.0 

% Isolated priority areas (dist. >100km) 2.2 1.4 2.6 2.2 1.2 2.4 1.5 2.1 4.7 2.0 1.1 4.3 

% Network area that is isolated  0.8 1.0 7.8 0.9 0.9 8.5 0.7 7.4 9.5 0.7 0.5 8.9 

% Highly connected areas* 54.1 48.9 26.3 71.7 84.6 25.3 66.8 56.9 3.1 62.4 86.8 5.7 

% Network area that is highly connected 65.2 47.3 28.4 70.6 73.6 23.4 68.1 54.3 22.6 70.7 71.3 13.2 

 

Design criteria Variable 

Viability and adequacy Size of the network (1,000 km2) 

Proportion of the spatial planning area in the solution 

Proportion of the spatial planning closure targeted area achieved 

Proportion of priority areas in the "data-poor abyssal" area 

Average size of priority areas 

Proportion of the network that is already protected 

Proportion of the fishing footprint in the network 

Proportion of the total fishing effort in the network 

Replication Number of priority areas 

Number of priority areas larger than 100km2  

Connectivity Average distance to closest neighbour (km) 

Maximum distance to closest neighbour (km) 

Proportion of isolated priority areas (dist. >100km) 

Proportion of total network area that is isolated  

Proportion of highly connected priority areas (≥10 neighbours, ≤ 100km) 

Proportion of total network area that is highly connected 

Representativity Proportion of depth class in the solution  

Proportion of each seabed class in the solution 

Number of GMUs that achieved the spatial planning target 

Proportion of shallow (0-800m), medium (800-1500m) and deep (>1500m) seamounts in the solution 

Important resources Proportion of the habitat suitability index (averaged for all species) in the solution 

Proportion of the predicted suitable habitat (averaged for all species) in solution 

Average suitability index in solution (proportion of max.) 

Average of the proportion of the total predicted abundance selected in solution (5 species) 

Proportion of suitability index in/out the fishing footprint 

Proportion of the habitat suitability index (averaged for all species) in the solution 

Proportion of the predicted suitable habitat (averaged for all species) in solution 

Average suitability index in solution (proportion of max.) 

Average of the proportion of the total predicted abundance selected in solution (4 species) 

Proportion of suitability index in/out the fishing footprint 

Proportion of the habitat suitability index (averaged for all species) in the solution 

Proportion of the predicted suitable habitat (averaged for all species) in solution 

Average suitability index in solution (proportion of max.) 

Proportion of suitability index in/out the fishing footprint 

Proportion habitat-structuring CWC records in network 

Proportion of the CWC records outside the fishing footprint 

Proportion of the CWC records inside the fishing footprint 

Proportion of the predicted total VME index in solution 

Average VME index value in solution (proportion of max.) 

Proportion of the VME index in/out the fishing footprint 

 

continue

Indicator
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continue

The outputs of the SCP approach were transferred into 
the spatially-oriented ecosystem model (EwE) to forecast the effects of such management measures 
in the whole ecosystem
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INFORM SPATIAL PLANNING AND DECISION MAKING
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Ocean-basin scale SCP to identify broad areas of 

conservation interest

Regional SCP help the implementation of area-based 

management tools at a finer scale

Lessons learned



OBRIGADO

MapGES
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