


Why	  do	  we	  call	  this	  planet	  Earth	  	  
when	  it	  is	  quite	  obviously	  Ocean?	  
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Is	  this	  representa:ve	  of	  the	  deep-‐sea?	  The public perception – a featureless wasteland? 

AWI/IFREMER 



The public perception – contains vast exploitable resources? 

WikiCommons 



The public perception – a playground for millionaires? 

From Virgin’s Flickr page 



•  Lophelia reef 

Ross et al NOAA 



WarBaCoN via WikiCommons 

But we know differently – sponge reef 



NOAA/Monterey Bay Aquarium Research Institute 

But we know differently – solitary corals 



Rogers et al (2012) via WikiCommons 

But we know differently –hydrothermal vents 



Lonsdale et al (2006) via TOS 

But we know differently – seamounts 



HERMES Website 

But we know differently – canyons 



But	  what	  about	  predic:ve	  
modelling?	  







How	  do	  models	  work?	  

Species	  loca:ons	   Environmental	  /	  
geophysical	  data	  



Different	  models,	  different	  data	  

Presence	  /	  Absence	   Presence-‐only	  

Generalised models 
Regression models 

Common in data-rich 
areas 

Envelope models 
Maxent / ENFA 

Mostly in data-poor 
areas 



“I	  couldn’t	  help	  but	  no:ce	  you..”	  
Or sampling bias 

Scien:st	  

Ship	  and	  money	  

Highly targeted  
survey 

Random survey 

RIP 

No	  data	  

No	  papers	  

No	  grants	  

But…	  

Data	  

Papers	  

Grants	  

But…	  



Species	   Enigmatic 
Obvious 
Heavily researched 

Depth	   Mostly shallow 
Gear type 
Species 

Geographic	  region	   Country wealth 
Ships availability 
Capability 



Mis-‐matches	  in	  scale	  

1 km 

1 
km

 

50 m 

50
 m
 

Environmental	  data	  

Survey	  methodology	  

Size	  of	  your	  target	  



“What	  is	  the	  meaning	  of	  this?”	  

100%	  Suitable	  

80%	  Suitable	  

60%	  Suitable	  

40%	  Suitable	  

20%	  Suitable	  

0%	  Suitable	  

Science	  

Declining probability  
of occurrence 

Policy	  

Require definitive 
answer 



Flawed	  yes,	  but	  what	  poten:al?	  

Models	  will	  never	  replace	  ship-‐based	  surveys,	  
it	  is	  a	  complimentary	  technique	  

Ini:al	  records	  required	  

Models	  expand	  previous	  
surveyed	  area	  

Testing Develop 



Two	  main	  approaches..	  

Global	  /	  regional	   Local	  

Satellite	  bathymetry	   Mul:beam	  

Less	  species	  accuracy	   More	  accurate	  species	  

Spatially (often ROV) 
Reliable species ID 

Spatially (i.e. trawl) 
Sometimes inconsistent ID 

More	  intensive	  

Time and money 

More	  exploratory	  

More likely to locate 
new areas 



Make	  the	  most	  of	  what	  you	  have..	  

10 m 
20 m 
…. m 

•  Uses any resolution 
bathymetry. 

•  Extracts existing gridded 
data products and drapes 
the gridded product over 
the corresponding area of 
bathymetry. 

•  Essentially a model of 
environmental conditions. 
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Depth (m)
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c)

Degrees Latitude 
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Degrees Longitude
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Red = variable, black = test set 

Must always validate your 
“modelled” environmental  
data... 
 
 
 
 
 
 
 
 
 
 
 
 
Correlations (R2)  
 
Temperature = 0.924 (n = 6972) 
Salinity = 0.914 (n = 6891) 
Nitrate = 0.913 (n = 6598) 
Phosphate = 0.923 (n = 6386) 
Silicate = 0.823 (n = 6994) 



•   Leverette and Metaxas (2005) CWCE  
•   Octocorals. 



•   Tittensor et al. (2009) J. Biogeog.  
•   Seamounts and coarse resolution 



Prediction for Lophelia pertusa 

•   Davies et al. (2008) DSR.  
•   Note low resolution of 1° 

•   Davies & Guinotte (2011) 
PLoS ONE. 
•   Significant improvement 
over earlier predictions. 
•   30 arc second resolution (1 
km) 



Prediction for Solenosmilia 



Yesson et al (in press) J. Biogeog. 



Guinotte & Davies (2012) for NOAA. 

Regional model for US West 
coast, developing spatial cross-
validation approach. 



Howell et al (2011) Bio Cons. 



Guinan et al (2009) Eco Infor. 



General	  shi]	  towards	  local	  scale	  

•  Produces	  good	  maps,	  direct	  conserva:on/
management	  relevance	  

•  Easily	  verifiable	  
– But…	  
•  The	  true	  power	  of	  predic:ve	  modelling	  lies	  in	  
discovering	  the	  undiscovered.	  Those	  coral	  areas	  out	  
there	  where	  there	  has	  been	  no	  survey	  effort.	  

•  Also	  much	  greater	  adop:on	  at	  this	  scale.	  



Future	  direc:on	  
•  Better environmental data: 

–  High resolution environmental datasets, but more variables as 
ecological information improves 

•  Bigger species location datasets and more species: 

–  12,000 records of octocoral in Yesson et al. (in press), several 
thousand in Davies and Guinotte (2011). 

–  But better quality data is needed. 

•  Integration with impact data and policy integration: 

–  VMS records, impact assessments, climate change modelling. 

•  Higher quality, regional and local scale models: 

–  Combination of multibeam and visual surveys (i.e. Guinan et al. 2009 
& Howell et al. 2011).	  



Coming	  together	  
Sharing	  data	  

Acceptance,	  
Integra:on	  into	  
cruise	  planning	  

Development,	  
Models	  &	  Data	  


