INTRODUCTION

An exciting new application for multibeam bathymetric surveying is sea
floor habitat mapping, in which a geological interpretation of bottom
sedimentsisintegrated with biological and oceanographic information. The
present area of interest, Browns Bank on the southwestern Scotian Shelf
(3), Isextensively fished for sea scallops (4) and ground fish. The purpose
of this cooper ative wor k between the Geological Survey of Canada (Atlantic),
the Canadian Hydrographic Service and the Department of Fisheries and
Oceansisto produce sea floor maps of Browns Bank for fisheries habitat
management, the commercial fishery, navigation charting, and geological
assessment.

Multibeam Bathymetry
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BATHYMETRY AND CURRENTS

The multibeam bathymetric image of Browns Bank shown
at left (1) isthe product of a sixty-day survey usng a Smrad
EM 1000 system. Depth iscolour-coded with redsand oranges
corresponding to shallow water and greens and blues
indicating deeper water (see colour bar). The bank trends
northwest-southeast and isabout 100 km long and 40 km
wide. Water depths are shallowest in the northwest, reaching
a minimum of 33 m. The bank isbounded to the north by
rough, outcropping bedrock on the sea floor with depths
reaching greater than 100 m. The southwestern edge of
Browns Bank drops abruptly into Northeast Channel with
depths greater than 200 m. Thischannel isa major

mor phological feature on the Scotian Shelf, separating
Browns Bank from Geor ges Bank, and forming the principal
hydrodynamic connection between continental slope water
and the Gulf of Maine. Ocean circulation over thetop of the
bank isin the form of a clockwise gyre. Along the northern
edge of the bank, circulation isfrom west to east. Along the
south edge of Browns Bank, adjacent to Northeast Channel,
currentsare strongly aligned from southeast to northwest.

ACOUSTIC BACKSCATTER
INTENSITY

Acoustic backscatter intensity, recorded in conjunction with
bathymetry during multibeam surveys, isa useful signal for
differentiating sea floor materials and for under standing
aspects of geological featuresnot apparent in the bathymetric
image. On the western part of the map to theleft (2), high
backscatter values (dark tones) are juxtaposed with low
backscatter values (light tones), clearly demonstrating the
effects of clockwise, high-velocity water flow on the
distribution of sea floor materials. Because backscatter isa
function of a suite of physical parameters, the backscatter
Imageisinterpreted in conjunction with other geophysical
data and geological samplesof sea floor materials. On Browns
Bank, backscatter valueswere found to betypically -15to
-30 decibels (dark tones) for gravel and -30 to -40 decibels
(light tones) for fine- grained sand. On the image, broad
areas of light-toned sand areclearly visible in contrast to
the dark-toned areas of gravel. Theresulting patterns
illustrate the complexity of sediment distribution on the
bank.
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SURFICIAL SEDIMENTSAND
BEDFORMS

The Browns Bank surficial sediment map at right (5) isbased
on interpretation of both the bathymetric and backscatter
maps, as well as 850 km of high-resolution geophysical
profiles (seismic reflection and sidescan sonar) and sea floor
sediment samples collected over the bank. The bank is
generally covered by grave lag of the Sable | dand Sand and
Gravel Formation. Thisformation was generated during
Holocene time by reworking during sea level transgression
(about 10 000 year s ago) of Pleistocene deposits of glacial
till (Scotian Shelf Drift) and Emerald Silt (about 20 000
yearsold). In spite of the marine transgression, prominent
Pleistocene-age mor aines ar e evident, indicating for mer
locations of the North American ice sheets. Modern sand
deposits, varying in thickness from centimetresto tens of
metres, are present in an array of bedforms. A thick sand
sheet dominatesthe western edge of Browns Bank adjacent
to Northeast Channel. A large sand wave field occupiesthe
north-central area of the bank. Individual barchan dunes
in the north and west are associated with linear obstacle
mar ks (zones of non-deposition) in the down-current
direction. The sand deposits generally overlietheregional
gravel lag and migratein response to ocean and stor m-
generated currents,

BENTHIC HABITATS

Multibeam bathymetric data and geophysical profileswere
consulted to select locations for 26 sea floor photographic
sites. These sites were augmented by photographs from an
additional 90 stations collected on Browns Bank by Fisheries
and Oceans Canada in 1984 and 1985. Based on this suite
of photographs, benthic fauna was identified to the lowest
taxonomic level. Species composition and frequencies of
occur rence wer e estimated for each station. Statistical analysis
indicated strong correlations between species composition,
sediment type, and water depth. Six major habitat types
wer e distinguished, based in part on the geological

inter pretation of the multibeam bathymetric image. The
map of Browns Bank habitats shown on theright (6) isa
conceptual model summarising the present under standing
of bank ecology, and representsafirst attempt at integration
of geological, biological and dynamic conditionsover a broad,
offshore region.

Thanks to Rhonda Sutherland and Ken Hale, Electronic Publishing, Geological Survey of
Canada (Atlantic) for preparing this poster. Gordon Cameron and Jennifer Harding assisted
with the preparation of the geoloical interpretation
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Photograph courtesy of Ginette Robert, Fisheries and Oceans Canada.

Geological Interpretation
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Benthic Habitats
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