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Telmo 
Morato
IMAR, AzoresIntegrate 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

Objectives
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Systematic Conservation Planning 
approach

Data driven: based on the best available information 

Precautionary Principle: if information is insufficient, the safest choice must be 
made

Adaptive approach: designed to be improved whenever new information is 
available

Transparency principle: should be transparent, objective, and easily understood

Ecosystem integrity principle: maintaining ecosystem structure and functioning 

Ecosystem‐based approach principle: consider an ecosystem approach, recognising
the variety of landscapes, habitats and interactions, including human activities

Native species diversity principle: consider native ecosystems and functions
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SCP Approach

Important areas: a selection ecologically or 
biologically important “ ” areas

Prioritization approach for:
Important resources: best available scientific data 
on several conservation features
Representativity: best available scientific data on 
proxies for different ecosystem properties
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SCP ApproachHorta, 19-20 February 2020

“minimum set” objective function: Finds the set
of PUs that minimizes the cost of the solution
whilst ensuring that all targets and other
constraints are met

Targets are set for the habitats and species rather
than a defined area, and it explores what area (%
of planning area) is needed for protecting those
features given their individual targets
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Adaptive approach 
principle

Policy and Stakeholder interaction at all 
moments of the process
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• 1‐ VMEs: known VMEs including chemosynthetic ecosystems, predicted
VME likelihood;

• 2‐ Species: present suitable habitat and future climate refugia of six
coral, one sponge and six fish species;

• 3‐ Large functional hotspots: canyons, seamounts and fracture zones

• To de s i g n a con s e r va t i o n ne two r k with long‐term viability,
connectivity and replication

• To comb i n e con s e r va t i o n ob j e c t i v e s w i t h
• 1 ‐ The current conservation management framework: fishing closures,

MPAs and EBSAs;
• 2‐ Socioeconomic stakes: bottom‐fishing
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Large and 
productive shelves

Margin slopes

Mid‐Atlantic Ridge

Selection frequencies: 30 best solutions among 100

Ocean basin scale ‐ Scenarios
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Ocean basin scale ‐ Scenarios

Overall, 25% of the priority areas already benefit from some form of recognition, 5% benefit from 
protection against trawling, none benefit from full protection against all types of human activities.
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Regional scale ‐ implementation

• Impo r t a n t a r e a s ecologically or biologically important areas
• known shallow (<250m) and deep (>1500m) seamounts, known near

natural areas, known essential fish habitats, known Vulnerable Marine
Ecosystems

• Impo r t a n t r e s ou r c e s best available scientific data on several
conservation features

• known occurrence and predicted distribution of commercially important
benthic deep‐sea fish, endangered or critically endangered deep‐water
sharks, vulnerable cold‐water coral species, essential habitats, known VME
indicators, inferred index of VME likelihood.

• Rep re s e n t a t i v i t y mostly the Geomorphic Management Units (GMUs)
but also many of the above
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Regional scale ‐ implementation

1) target areas with high conservation potential regardless of the cost or 2) target 
areas with high conservation potential but reduced human activities
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Regional scale ‐ Scenarios
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Regional scale ‐ Performance 
assessment

Target
Cost

Clumping Low Med. High Low Med. High
Viability and adequacy
Size of the network (x1000 km2) 49.8 53.4 59.8 50.3 53.4 59.4
% Spatial planning area 5.3 5.7 6.3 5.3 5.7 6.3
% "Data-rich" area 8.6 9.4 10.8 8.7 9.5 10.6
% "Data-poor abyssal" area 3.6 3.7 4.0 3.6 3.7 4.1
% Target achieved 35.2 37.7 42.3 35.5 37.7 41.9
% "Data-rich" target achieved 57.0 62.9 72.1 57.9 63.2 70.6
% "Data-poor abyssal" target achieved 24.1 24.9 26.9 24.1 24.7 27.3
% Priority areas in "data-poor abyssal" 45.3 43.6 42.2 44.9 43.4 43.1
Average size of priority areas (km2) 264 1008 1391 273 1008 1414
Max. size of priority areas (x1000 km2) 4.3 8.4 15.7 4.3 9.0 10.8
% Network already protected 11.7 11.0 9.8 11.6 11.0 9.9
% Fishing footprint in the network 22 21 19 14 16 18
% Fishing effort in the network 25 25 23 19 19 21
Replication
N priority areas 189 53 43 184 53 42
N priority areas larger than 100km2 86 45 35 97 45 35
Connectivity
Ave distance to closest neighbour (km) 12.9 34.0 42.2 14.3 31.4 34.6
Max distance to closest neighbour (km) 178.7 155.0 125.4 173.9 132.9 137.9
% Isolated  priority areas (dist. >100km) 1.1 9.4 4.7 1.1 3.8 4.8
% Network area that is isolated 0.4 13.2 1.6 0.5 8.1 11.8
% Highly connected areas 74.1 1.9 0.0 73.9 13.2 0.0
% Network area that is highly connected 55.8 15.8 0.0 59.2 32.5 0.0

15%
Area-based Fishing-based

Target
Cost

Clumping Low Med. High Low Med. High
Important resources
Commercially important fish
% Fish HSI in network 21.3 21.2 23.5 19.8 19.8 20.3
% Fish habitat (HSM) in network 23.9 24.0 24.9 22.1 22.0 22.6
Avg. fish HSI in network 0.21 0.20 0.22 0.21 0.21 0.21
% Fish predicted abundance in network 23.4 23.5 25.7 22.5 22.6 23.2
Avg. fish predicted abundance in network 0.19 0.19 0.20 0.20 0.19 0.20
% Fish HSI in "protect" 1.31 1.31 1.38 1.46 1.33 1.43
% Fish HSI in "restore" 20.0 19.9 22.1 18.3 18.4 18.8
Vulnerable deep-sea sharks/rays
% Sharks/rays HSI in network 15.7 16.3 16.4 15.8 16.4 16.4
% Sharks/rays habitat (HSM) in network 16.2 17.4 17.8 15.7 16.9 17.2
Avg. Sharks/rays HSI in network 0.23 0.22 0.21 0.24 0.22 0.22
% Sharks/rays predicted abund in network 15.6 17.0 16.6 16.1 17.2 16.8
Avg. Sharks/rays predicted abund in network 0.16 0.17 0.16 0.18 0.18 0.17
% Sharks/rays HSI in "protect" 5.7 6.2 6.5 6.9 6.9 7.0
% Sharks/rays HSI in "restore" 10.0 10.1 9.9 9.0 9.5 9.4
Habitat-structuring CWC
% CWC HSI in network 28.4 30.3 29.7 27.6 29.2 29.6
% CWC habitat (HSM) in network 22.7 24.2 24.4 21.2 23.3 23.0
Avg. CWC HSI in network 0.26 0.26 0.25 0.27 0.26 0.26
% CWC HSI in "protect" 4.1 5.5 5.2 4.2 5.7 5.3
% CWC HSI in "restore" 24.3 24.8 24.5 23.4 23.5 24.3
Observed habitat-structuring CWC
% CWC records in network 39.4 38.7 38.7 36.1 38.0 36.8
% CWC records in "protect" 7.4 9.9 9.3 8.5 10.4 8.0
% CWC records in "restore" 32.0 28.9 29.4 27.6 27.6 28.9
Inferred VMEs
% VME index in network 32.0 32.8 30.8 28.1 28.3 29.2
Avg. VME index in network 3.5 3.4 3.5 3.5 3.5 3.5
Avg. VME index in network 0.87 0.85 0.87 0.87 0.86 0.88
% VME index in "protect" 8.0 9.0 8.5 8.5 8.4 8.5
% VME index in "restore" 24.0 23.8 22.3 19.6 19.8 20.7

15%
Area-based Fishing-based
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Regional scale ‐ Forecasting 
ecosystem‐level outcomes

Forecast whole-ecosystem and fisheries outcomes

resulting from the implementation of management strategies, 

including fishing closures



www.eu‐atlas.org

Telmo Morato
IMAR, Azores

Regional scale ‐ Forecasting 
ecosystem‐level outcomes

NO-TAKE AREAS

MPA STRATEGY MPA + FE STRATEGY FE STRATEGY

FISHING EFFORT
REDUCTIONS

M
A

N
A

G
EM

EN
T-

TO
O

LS

Evaluation of ecosystem outcomes in response to management scenarios 



www.eu‐atlas.org

Telmo Morato
IMAR, Azores

Regional scale ‐ Forecasting 
ecosystem‐level outcomes
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Regional scale ‐ Forecasting 
ecosystem‐level outcomes
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Developing transparent and science based prioritizations is 
possible at ocean‐basin and regional scales

The prioritization outputs are highly dependent on the goals 
and objectives adopted but also on the range of conservation features, 
conservation targets, cost model, boundary penalties, and constraints adopted

The implementation of closed areas maintaining the current 
levels of fishing effort may have limited positive effects on 
commercially important deep‐sea fish 

Conclusions
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Controversial preliminary conclusion:
Area Based Management Tools should be accompanied by 
other fisheries management measures in order to avoid 
potential negative effects in the some fishing stocks and to 
achieve ecosystem‐based management goals 

Conclusions
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