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Introduction

Multibeam bathymetry and backscatter data acquired under the Irish National Seabed Survey (INSS) have recently been
made available to researchers at the National University of Ireland, Galway. These data are being assessed for utility in the Rodkall
production of geohabitat and resource maps along the Irish continental margin.

Benthic habitat is primarily by type or rock) which reflects past and present physical ol
processes in the near-bottom environment. The subslrale determines to a large extent the presence or absence of a Trough
particular benthic species and modifies the effect of on the benthic a link between
habitat identification and surficial geology (generated using acoustic remote sensing techniques) permits the realistic
application of habitat classification schemes which is a step in the of offshore marine benthic
resources. The INSS multibeam survey has provided unrivalled coverage of Ireland’s offshore territory, however the geometry
of the system means that the resolution of the data decreases with depth which has consequences for its use in habitat
mapping. Here we present some data i ing the detail visible at a variety of depth on the Irish
continental shelf and slope.
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As we move beyond the continental shelf into deeper waters the resoluuon from these remote surveys quickly diverges from
the sub-metre detail relevant to the of benthic This suggests that the use of near bottom
acoustic survey techniques may be required to bridge the gap between the INSS remotely sensed data and ground truthing
data collection (video or benthic sampling devices). Examples are presented elsewhere [e.g. Foubert et al (2004)] of
successful ROV deployed multibeam microbathymetry surveys at depth. Remotely Operated Vehicles (ROVs) offer an
attractive, non-destructive means by which to obtain this detail, especially since they serve as a platform for the acquisition of
both near bottom acoustic and video data.
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Figure 4: Examples of video images
taken over coral communities in the
Belgica Mound province illustrate the fine
scale detail required for characterisation
of benthic communities and give an
indication of the often patchy nature of
the fauna.

Video surveys using a downward-facing
camera seem to offer a useful means of
obtaining footage of benthic communities
that can be compared with acoustic
surveys for habitat mapping purposes.
To obtain good quality images the ROV is
typically flown at an alitude of 2-5m from
the seabed giving a field of view of
several meters. Techniques for extracting
information from video footage such as
this are discussed by Guinan et al (2004).
The authors are also investigating
mathematical techniques for the analysis
of benthic community pattern from these
data.

Optimal survey design for video transects
and microbathymetry surveys with regard
for scale and accuracy wil be of vital
importance if we are to use this data for

Figure 3: Example of the bathymetric detail
from multibeam 'microbathymetry’. This image,
is flom the Belgica Mound province [see
Figure 2c]. Data were acquired using Ifremer's
ROV VICTOR 6000’ with Kongsberg Simrad
EM2000 (200kHz) multibeam sonar flown at an
altitude of approximately 20m above the
seabed [see Foubert et al 2004]. Typical
fesults from the Polarstern ARKXIX/3a cruise
indicate that approximately 20 line kilometres of
data can be acquired in a 32 hour dive.

These data reveal seabed detail comparable to
that observed in shallow water surveys. At this
resolution bathymetric detail is at a scale
relevant to benthic communities and may be
integrated with video survey for use in habitat
classification and modeling. The backscatter
data acquired concurrently will also be
invaluable for seabed classification.

Data fiom the INSS provides the regional
bathymetric detail required to_effectively plan
such surveys. It is clear that acoustic
techniques such as this help to bridge the gap
in spatial resolution and survey footprint
between the regional and ground truth surveys.

Figure 2: Example bathymetric data are shown
for 1 x 1 km boxes at 4 locations [Figure 1] across
the continental shelf and siope to give an
indication of the variation in feature resolution with
depth. Processed *.xyz data provided by the GSI
were all gridded using GeoSoft Oasis Montaj
using the minimum curvature method and default
settings. Each data example is shown as colour
shaded grid with 45° illumination angle. The grid
cell size was chosen to comespond to
approximately % - of the typical minimum data
spacing (de Moustier, 2001). No filtering has
been applied in order that any artefacts remain
visible. ~Filtering techniques e.g. micro-levelling,
can help to remove arefacts and improve
aesthetics and should be used where appropriate.

For habitat classification purposes this 1km box
corresponds to the mesohabitat scale (Greene et
al, 1999). For biological investigation and
characterisation of benthic communities at macro-
and microhabitat level we require resolution of
features within this size box plus finer-scale

observations such as those illustrated in Figure 4. ‘approx map scale 1:7000

Figure 2(b):

[Figure 2(d)].
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Figure 1: The Irish National Seabed area: Multibeam survey was conducted using hull-
mounted Kongsberg Simrad EM1002 (95kHz) [Figures 2(a-c)] EM120 (12kHz) systems
Initial map products for Zone 3 (200-4500m depth) were produced at
1:250 000 scale. Further details of the survey are available at www gsiseabed ie.

Figure 2(a): Example of bathymetric detail visible
in shallow water survey ~30m depth, near the Aran
Islands, Galway Bay acquired by the Irish Marine
Institute in 2001. Features such as limestone terraces
at metre scale are clearly visible in the horizontal plane
and vertical resolution is sub-metre. Some artefacts
such as survey track lines are visible but they are
generally distinguishable from ‘real’ seabed features by
their regular pattern. This regularity in artefacts means
they can be removed by filtering if required. Multibeam
backscatter data from this area is also useful for
seabed classification which can be used in habitat
mapping.

Example of bathymetric detail visible

quantitative assessments of _benthic
habitat and this issue is currently being

at ~200m depth at the top of the continental slope.
Low relief features ~2m high are stil clearly visible as
long as they have a long enough horizontal expression

addressed  under  the research Hhn to distinguish them from noise/artefacts. For example
AR, the scour mark in this image is clearly a real feature,
however some of the other smaller elevations visible
Mrermen here are likely artefacts. Although some of these
artefacts may be removed by filtering and advanced
processing techniques, at this depth we are already
reaching the limit of resolution directly relevant for
habitat characterisation below mesoscale.
i ) Conclusions
-,
approx map scale 1:7000 1x Tk box .
® The INSS has provided an excellent baseline dataset from
which geohabitat and resource maps can be developed and more
Figure 2(c): Example of bathymetric detail visible detailed surveys planned. Feature resolution at a finer scale than
:K mwd~sloge demhs;Ugmhkn ‘Ahe Be'ﬁd‘c‘: Mgu"‘f‘ the original 1:250 000 scale map product is possible especially on
rovince, Porcupine Seabight. At around this dept
deep sea coral communities are found along the Irish the upper continental slope.
O continental margin, often associated with carbonate
mounadls Th;ese ?leas‘ '.:;: ehxamnle‘s of habitats ‘0' ® Itis important that spatial scale and pattern is considered when
special scientific interest which are also in particular i i i
heFollSistaiibi ransgSneniandl are Y poisial designing groundtruthing surveys and benthic monitoring
SAC sites. Regional multibeam data from the INSS schemes.
has provided bathymetric detail sufficient to determine
the position and extent at least of the larger mounds, . ;
but the  resolution a this depth is 0o coarse 1o be of To_ obtain the detail required for benlhlc habitat mapping,
direct use for benthic habitat characterisation below particularly in deeper waters, a combination of remote and in situ
mesoscale. It can however be used in conjunction survey lechnlques is requlred One promising approach
. with data from local surveys using unmanned the microt and video
i, underwater vehicles (UUVs) [Figures 3 & 4] in a GIS

environment to build up the information required for survey data from a UUV platform
habitat classification and monitoring, and is also
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invaluable for planning such surveys.

s 1000 ® Optimal survey designs and mathematical analysis methods
from research areas including landscape ecology and shallow
water surveys are being considered and modified for the deep
sea environment prior to operational field programmes, with due
regard for offshore operational logistics.

Figure 2(d): Example of bathymetric detail visible
at ~2500m depth in the Porcupine Seabight. These
data are from part of the Gollum Channel system
which is an important geological feature in the
Porcupine Seabight which serves as a pathway for
cable routes. At this depth the footprint of the
multibeam sonar is very large and grid cell sizes are in
excess of 100m. As can be seen in this 1 x 1 km box
here is lttle or no information at the mesoscale and
finer. ULV survey would be required to obtain this
detail.

For reference, the inset
shows how features at
kilometre scale and larger
(megahabitats) are  stil
clearly visible from the
INSS data at this depth .
These data are therefore
stil useful for planning
more detailed surveys.
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