
This approach is currently being applied to cold-water coral 

habitats in Canadian waters. Little is known about these 
[3;6]

habitats and they face several threats.  

Bathymetric data, video data and oceanographic data were 

collected with the ROV ROPOS off Newfoundland and 

Labrador and in British Columbia (Fig. 1). Ship-based 

multibeam data, biological observations from trawl surveys, 

broad-scale oceanographic data and the GEBCO are used 

to complete the necessary datasets. The combination of all 

the datasets allows having data with a spatial resolution 

ranging from 10cm to about 865m.

Application

 Fig. 1: A total of 130 km were surveyed with ROPOS off Newfoundland 
and Labrador and in British Columbia

Preliminary Results

For now, the analysis of the influence of broad-scale terrain 

morphology on the distribution of cold-water corals has 

been conducted in the Atlantic study area. 38 terrain 

attributes were generated from the GEBCO and compared 

to the distribution of corals collected from scientific trawl 

surveys. Few significant relationships were found.

Conclusions
?While a number of studies try to predict coral distribution 

using global bathymetric data, preliminary results show that 

such broad-scale data do not significantly explain coral 

distribution in the Northwest Atlantic.

?Finer-scale analyses of the morphology of the seafloor, of 

the water column characteristics and of the surficial geology 

will likely demonstrate a stronger predictive ability.

?This research is the first to examine benthic habitats over a 

wide continuum of scales. This is only possible thanks to 

the combined use of ArcGIS technologies such as the 

ArcGIS for Maritime: Bathymetry extension and the ArcPy 

site-package.
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These elements represent categories of potential surrogates.
 

?They are ecologically important because of their influence on 
the structure and spatial distribution of benthic organisms.

?This influence varies depending on species, scale of 
[1;2;5;6] observation, and location.

Regional models

High-resolution 
ROV-based video

Scientific trawl surveys

Regional modelsShip-based multibeam

General Bathymetric Chart
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and Density (CTD) + 
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surrogates[1]
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Multivariate and 
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Generate
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ArcGIS for Maritime: Bathymetry
ArcCatalog

Examples of Toolboxes Used
Spatial Analyst, Spatial Statistics, 

Benthic Terrain Modeler, DEM Surface Tools

Since the analyses are performed at nearly 900 spatial scales and are based on many datasets, they 
are automated using ArcGIS's ArcPy site-package in Python. The possibility to perform operations 
in loops on all the data significantly increases the potential and efficiency of this work. 

Geomorphometric
Analyses

Glossary

Surrogates

 Measurable 

entities that can 

substitute for a 

more complex 

element that is 

more difficult to 
[1]measure; proxies

Context

While oceans constitute about 90% of the habitable area for life 

on Earth, little is known on deep-sea ecosystems. Combining 

recent technologies such as Remotely Operated Vehicles 

(ROV) and multibeam echosounders enables exploration of 

the deep-sea at scales that were previously impossible.

Research Problem

Since the seafloor is increasingly impacted by human 

activities, such as fishing and hydrocarbon drilling, research 

on near-bottom environments and their biota is essential. 

Owing to their remoteness, deep-sea habitats are difficult to 

sample and study. This creates a need to define surrogates 

of biodiversity that can be easily sampled.

Introduction

Geomorphometry 

Science that 

quantitatively 

measures terrain 

morphology using 

Digital Elevation 

Models (DEM); 
[2]terrain analysis

Benthic habitats

Physically distinct 

areas of seabed 

that are associated 

with the occurrence 

of a particular 
[1]

species

Issue of Spatial Scale

One of the most critical aspect in habitat mapping, scale is also 
[3]one of the most misunderstood : no single scale can explain 

all ecological problems. While the scale of analysis should 

always match the scale of the ecological process under 

investigation, the latter is often unknown. To identify the 

scales over which surrogates are meaningful, an approach 
[4]exploring their effect on a continuum of scales is needed.

This project uses geospatial technologies to study the deep-sea 

chemical and physical environments at multiple spatial scales.

Objectives:

?Identify the characteristics of the environment that can be 

used as surrogates for the presence of biological organisms

?Identify at which spatial scales these surrogates are 

meaningful

The approach is applied to cold-water coral habitats in Canada.   
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