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• Unique inter-island shelf

• Reasonably good status of 
conservation

• On the immediate vicinity of 
DOP/UAç

Pico

Faial

São
Jorge
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PhD aims

- identify and map the physical habitats present using a
set of physical and geophysical techniques;

- model a series of key environmental variables
thought to drive the distribution of benthic
assemblages and species in the sublittoral;

- develop an hierarchical classification scheme for hard rock biotopes in 
the Azores and describe the most relevant benthic assemblages found

- develop and validate predictive models of the occurrence of biological
assemblages in the rocky sublittoral based on environmental variables

- strengthen the local know-how aiming at future wider projects in the
archipelago
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What are the key environmental variables to be
mapped? And how will I achieve that?

Depth
Bathymetrical data collected with multibeam, 
interferometric sonar, pencil-beam and 
singlebeam will be brought together to build 
the most updated and comprehensible chart 
of the shelf of Faial and neighbouring 
channel.

Slope
Substrate slope will be estimated on the 
basis of fine resolution bathymetrical data.

Bottom type
Algorithms that use bathymetrical texture will be trialled in
establishing an automated classification of the substrate
types (e.g., sand, dunes, bedrock, boulders, cobbles, rock
mixed with sand). 
Sidescan sonar images and existing grab data will provide
information to validate this classification method.

Faial

Faial

Pico

Pico
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Swell exposure

An exposure index will be computed along a generalized and sectioned version 
of the coastline.
This calculation will use statistics of ocean swell direction and significant height 
(following Ekebom et al., 2002) coupled with a wave refraction/diffraction model 
to bring in a more accurate approximation of the distribution of wave energy 
affecting the biological communities.

The exposure of adjacent sublittoral bottoms will be extrapolated from the 
nearest neighbouring stretch of coast.

11

Current strength
Water currents will be approximated based on the 
movements of water masses generated by tides using 
a shallow water oceanographic model.
In the absence of field measured data, this will provide 
a proxy for the actual currents impacting on benthic 
communities. Ground-truthing enabling fine-tuning of 
the model may be provided in the meantime by current 
meters to be deployed in the Faial-Pico channel.

Sand influence
Influence of sand on hard bottoms will be 
characterised on the basis of presence of sediments 
among the rocky substrates, profile of the sand-rock 
interface, distance to neighbouring sediment beds and 
features indicating frequent mobilisation of the sand.
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Sampling of the
biological communities

Geo-referenced SCUBA and ROV profiles
distributed across the study area will provide
semi-quantitative data about conspicuous epibiota.

Transects will be done:
- perpendicular to the shore (covering depth gradient);
- crossing diverse habitats (covering different bottom types);
- covering stretches of coast with different exposures and geomorphology

Each site/survey will be subdivided into facies 
based on a physiognomic perception of 
discontinuities along the transect.

Each facies (e.g., depth band 25-16m, plunge 
25-40m, cobbles 25m) will have specific 
species lists and abundances and will be 
associated to a set of environmental conditions 
(depth, slope, bottom type, sand influence).



13

Development of an hierarchical classification scheme for hard rock 
biotopes in the Azores and description of the most relevant benthic 
assemblages found

Existing habitat/biotope classifications will be strongly considered for providing a 
functional, empirical and pragmatic basis.

JNCC & EUNIS - temperate NE Atlantic.

The issue of medium scale geomorphologic structures as biotope complexes may 
be further developed by incorporating some of the strengths of other classification 
schemes.

Ordination of species data will be used to test biotopes/facies discriminated in 
situ.

Biotopes identified will be compared and analogies drawn with counterparts in the 
Macaronesian, Mediterranean and Atlantic coasts of Europe and America based 
on comparable works available for these regions.
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Development of predictive models of the distribution of the 
biological assemblages associated to rocky habitats

Models based on spatially-referenced
environmental variables will be developed,
tested and (hopefully) validated that
predict the occurrence/abundance of rocky
sublittoral species & assemblages in a
GIS environment.

First candidates are: Generalized linear models (GZM), Generalized 
additive models (GAM)
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Preliminary results
Processing of the multibeam data collected during a 
multibeam survey executed last Autumn
(Cardiff University Reson 8160 installed in R/V Arquipélago)

Surficial interpretative map of the
channel area based on visual
inspection of the processed
multibeam and sidescan data

• rocky bottoms occur predominantly 
on the east side of the channel

• � 80% seems to be composed of 
soft bottoms

• extensive fields of sand waves 
deeper than 60m Pico

Faial
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Fields of sand waves

Tallest wave
(16m - top to base)
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Appealed to a by-product
regarding soft bottoms

Description of the distribution and 
morphology of the fields of dunes 
with a statistical perspective (height 
histograms, orientation).

Assessment of the coupling of the 
orientation of the waves with the 
current patterns modelled for the 
area.

Develop a project to study their 
short- and mid-term dynamics
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MayaMaya

Support for “Faial-Pico” studies

Technological platforms Technological platforms –– ASV + AUVASV + AUV
(1998(1998--2000)2000)Biological communitiesBiological communities

(1998(1998--2003)2003)

Technology Technology –– ASV + AUVASV + AUV
Habitat mapping of the ChannelHabitat mapping of the Channel
(2001(2001--2004)2004)

Technology Technology –– newnew AUVAUV
Habitat mapping of the ChannelHabitat mapping of the Channel
(2003(2003--2006)2006)

GEMASGEMAS
UW sandUW sand

survey & assessmentsurvey & assessment
(2001(2001--2004)2004)


