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Source: García-Alegre et al. (2017) 

Oceanic Bank (Plateau) 
Located within NAFO Regulatory Area 
(High-seas) and separated  from the Grand 
Banks by the Flemish Pass 
Surface: 4,870 km2   
Radius:  200 km 
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CASE STUDY 11-FLEMISH CAP 
Area overview-Water circulation 

Shaw, 2006 

The mixing of the colder and 
warmer waters over the plateau 

produces the characteristic 
clockwise circulation current 

over the Cap. 

Flemish Cap is located within an area of transition 
between the cold subpolar waters of the Labrador Current 
and warmer waters influenced by the Gulf Stream. 
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CASE STUDY 11-FLEMISH CAP 
Area overview-Surface sediments 

Shaw, 2006 

Sediment texture map 
classified according to 

Shepard (1954). 
  

Source: Murillo, 2015 

The Flemish Pass  has sandy mud 
with accumulations of pebbles 
and stones apparently deposited 
by icebergs.  
(Litvin & Ravchev, 1963). 

Most of the Flemish Cap is 
covered with soft sediments:  

• muddy sand 
• sandy mud 
• a patch of sand in the central 

part of the Bank.  
 
Stones are scattered in the 
entire area.  

https://www.google.es/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwiI2qyp7dbMAhWKVRoKHa-yD_kQjRwIBw&url=https://www.researchgate.net/figure/281408918_fig7_Fig-A1-Sediment-texture-map-classi-fi-ed-according-to-Shepard-1954&bvm=bv.122129774,d.cWw&psig=AFQjCNEaSGn0-baHiIoMYwfnvVpDlEa_zg&ust=1463222119281001
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Key data 
EU GROUNDFISH SURVEYS 

 - Study the VME distribution 
 - Implement the NAFO management measures in this area 

ERECT BRYOZOANS 
LARGE SEA SQUIRTS 
CERIANTHID ANEMONES 
CRINOIDS 

NAFO has identified  
8 categories of VME 

R/V Vizconde de Eza 

VME in the NAFO Regulatory Area 

SPONGE GROUNDS 
LARGE GORGONIANS 
SMALL GORGONIANS 
SEAPENS 
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NAFO Current management measures on VMEs 

Between 2010 and 2016 fourteen closures 
(12 569 km2) were established within this 
area to protect various VMEs. 

7 closures (1133 km2) are covering a 
system of sea pens VME. 
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HABITAT AND BIOLOGY OF SEA PENS 

- Key structural components of soft-bottom (mud or sand) VMEs in the NRA.  

- Colonial marine cnidarians (order Pennatulacea). Morphology simple with a single stem 
called ‘rachis’ populated with feeding polyps and a bulbous base ‘peduncle’ which anchors 
the colony.  

Photos taken from: 
Northwest Atlantic Fisheries Centre (NAFC), 80 East White Hills Road, St. John’s NL 
vonda.wareham@dfo-mpo.gc.ca  

Halipteris finmarchica (sea whip) approx. 50 cm – 
100 cm in length commonly found around the 
northern flanks the Flemish Cap. 

Photo taken from NAFO WGESA 2017 report  

- Indicator of VMEs: Conservation is essential to preserve marine biodiversity.  
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Anthoptilum grandiflorum 
Depth interval: ~ 200-1370 m 
 
Halipteris finmarchica  
Depth interval: ~ 320-1370 m 
 
Funiculina quadrangularis 
Depth interval: ~ 324-1258 m 

SEA PEN DISTRIBUTION DATA 
(2007-2017) 

• EU  Spain and Portugal Flemish 
Cap Survey: Flemish Cap (Div. 3M) 

 
• EU-Spain 3L Survey: Nose of the 
Grand Bank (Div. 3L) 
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In the most general sense, here's how SDM works! 
 
(1) Locations of occurrence of a species are compiled: 

LON LAT WEIGHT PRES 
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(2) Values of environmental predictor variables at these locations 
are extracted from raster data 

Environmental values for each location 
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(3) The environmental values are used to fit models to 
understand the relationship among species and variables. 
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(4) Once we know the relationship among species and the 
environmental variables we can extrapolate it and predict the 
probability of occurrence of the studied species in the entire area 
on interest. 
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DATA USED TO RUN THE SDM 
Anthoptilum grandiflorum (2007-2017)  

PRESENCES (n= 879) 

ABSENCES (n=2159) 

Anthoptilum grandiflorum   
(most common species around Flemish Cap)  
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Environmental data: 
 
• Oceanographic variables: Bottom Temperature and Bottom Salinity. 

   CTDs 1988-2017. From Flemish Cap and Flemish Pass Surveys  

 

 

• Bathymetric features: bathymetry (from www.marspec.org), slope, and 

orientation of the seabed.  

Resolution: ~ 1 km  

Resolution: ~ 1 km  
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A number of alternative modeling algorithms have 
been applied to our data: 

Presence/absence data: 
 
Regression models:  
 
- Generalized Linear Models: (GLMs), 

 
- Generalized Additive  Models (GAMs) 
 
- Generalized Additive Mixed Models 

(GAMMs),  
- Boosted Regression Trees (BRTs), 
       
- Bayesian approach 

Presence-only data:  
 
BIOCLIM  
 
Maximum Entropy (MAXENT)  
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Explanatory analysis on: 

Before running the models… 

Of the variables 

•Collinearity   
 

•Correlation 
 
•Linearity 
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Model selection 
To “implement” the model selection you need: 
 
-Check multicollinearity between predictors (e.g. Draftsman’s 
plots, Pearson correlation index, Variance inflation factor (VIF)); 
 

-A criterion to compare models (e.g. Akaike’s Information Criterion 
(AIC), R2, Deviance Information Criterion (DIC)) 

Aim: find the best compromise 
between fit and complexity. 
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Maps below show preliminary Species Distribution Modeling (SDM) results obtained for 
the Anthoptilum grandiflorum deep-water pennatulacean coral in the Flemish Cap and 
Flemish Pass area together with presence records (black dots).  

Preliminary Results 

BIOCLIM and MAXENT model result for Anthoptilum grandiflorum 
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GAM and GAMM model results for Anthoptilum grandiflorum.  
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BRT and Bayesian model results for Anthoptilum grandiflorum 
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Which model is the best ? 
Model Evaluation (needed to verify how good the prediction is): 
 
-See the correlation among predicted and observed occurrence 
 
-Cross-validation: 
 
 
 

Training dataset  
(~ 80% of the observations)   

Validation dataset  
( the remaining ~20%)  

Used to run the model again 
and find the relationship 

between the species 
occurrence and 

environmental variables 

Used to verify how much of 
the predicted presences and 

absences were really 
observed 

Quality of the prediction:   
- AUC (from 0 to 1)  
- True Skill Statistics (TSS). From -1 to +1   
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Which model is the best ? 

AUC TSS r 

MAXENT 0.83 - - 

GAM 0.82 0.32 0.51 

GAMM 0.82 0.32 0.46 

BRT 0.83 0.33 0.56 

B-HDM 0.85 0.36 0.6 

AUC , True Statistic Skills (TSS) and correlation  of the different models 

Aim: find the best compromise 
between fit and complexity. 
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•Include more environmental variables (i.e. 
bottom currents; substratum type) 

•Discuss the best alternative to incorporate oceanographic 
variables to the model (Temperature, Salinity, currents…) 

•Discuss the most appropiated modelling approach 

•Run the algorithms to different deep-sea species 
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WP X -  
Thank You! 

Dr. Mar Sacau 
mar.sacau@ieo.es 
Dr. Pablo Durán Muñoz 
pablo.duran@ieo.es 
Ana García-Alegre 
ana.garciaalegre@ieo.es 
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