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Benthic Habitat Research Benthic Habitat Research 
•• Gear impact studies Gear impact studies 

–– Otter  trawling on the Grand Banks (1993Otter  trawling on the Grand Banks (1993--95)95)
–– Otter  trawling on Western Bank (1997Otter  trawling on Western Bank (1997--99)99)
–– Clam dredging on Clam dredging on BanquereauBanquereau (1998(1998--2001)2001)

•• DeepDeep--water  coralswater  corals
•• Mapping the spatial distr ibution of fishing effor tMapping the spatial distr ibution of fishing effor t
•• Mapping the spatial distr ibution of benthic habitat Mapping the spatial distr ibution of benthic habitat 

over the entire continental shelf (over the entire continental shelf (SeaMapSeaMap))
•• Understanding the ecological value of different kinds of Understanding the ecological value of different kinds of 

benthic habitatbenthic habitat
–– Cr itical habitats for  key species?Critical habitats for  key species?
–– Sensitivity to human activities?Sensitivity to human activities?
–– What protection is needed?What protection is needed?
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Analysis of observer data Analysis of observer data 
by Dave by Dave KulkaKulka

LopheliaLophelia ReefReef
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Analysis of observer dataAnalysis of observer data
by Dave by Dave KulkaKulka
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Essential Habitat for Essential Habitat for DemersalDemersal FishFish

•• DFO and DFO and NRCanNRCan at the Bedford Institute of at the Bedford Institute of 
Oceanography and DFO at the Northwest Atlantic Oceanography and DFO at the Northwest Atlantic 
Fisheries CentreFisheries Centre

•• Large team using experience and tools developed Large team using experience and tools developed 
in earlier benthic habitat projectsin earlier benthic habitat projects

•• Details in posterDetails in poster

•• While focus is answering ecological questions, While focus is answering ecological questions, 
benthic habitat mapping plays a fundamental rolebenthic habitat mapping plays a fundamental role

•• Will outline the project design and present some Will outline the project design and present some 
preliminary mapping results (preliminary mapping results (ArcViewArcView GIS)GIS)
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Research TeamResearch Team

•• DFO/BIODFO/BIO

Gordon, Gordon, KenchingtonKenchington, Vass, Bourbonnais, , Vass, Bourbonnais, 
MacIsaac, McKeown, Frank, Hurley, Simon, MacIsaac, McKeown, Frank, Hurley, Simon, 
Clement, Benjamin, Clement, Benjamin, BenthamBentham

•• DFO/NAFCDFO/NAFC

Anderson, Gilkinson, Gregory, Evans, Dalley, Anderson, Gilkinson, Gregory, Evans, Dalley, 
Lang, Murphy, Davis, Sutton, Lang, Murphy, Davis, Sutton, LinehanLinehan, Mercer , Mercer 

•• NRCanNRCan/BIO/BIO

Fader, Courtney, Boyce, MillerFader, Courtney, Boyce, Miller
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DFO Summer  DFO Summer  GroundfishGroundfish Surveys Surveys (1970(1970--2001)2001)
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Highest and Lowest Probabilities of Juvenile HaddockHighest and Lowest Probabilities of Juvenile Haddock
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Sampling ToolsSampling Tools
•• Sidescan sonarSidescan sonar

•• MultibeamMultibeam (2004)(2004)

•• BioSonicsBioSonics DT acoustic fish detection and DT acoustic fish detection and 
bathymetrybathymetry

•• QTC IMPACT acoustic seabed classificationQTC IMPACT acoustic seabed classification

•• CampodCampod and and TowcamTowcam (video and photographic (video and photographic 
surveys of seabed habitat, benthos and fish)surveys of seabed habitat, benthos and fish)

•• IKU Grab (seabed)IKU Grab (seabed)

•• VideograbVideograb (benthos)(benthos)

•• CampelenCampelen trawl (fish)trawl (fish)

•• dGPSdGPS and and TrackpointTrackpoint for precise positioningfor precise positioning



13

2002 and 2003 Cruise Tracks
Western Bank Cold

Same design at the other sites

Western Bank ColdWestern Bank Cold

Cruise Track 2002 and 2003

10 km
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Sidescan and Towcam Lines
Sidescan Mosaic

Western Bank Cold

Western Bank Cold

Sidescan Mosaic

5 km
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Sand Units IdentifiedSand Units Identified

• 2S Sand
• 2SM Sand with megaripples
• 2SG Sand to sandy gravel
• 2SB Sand with scattered boulders
• 2SR Sand with ripples
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Gravel Units IdentifiedGravel Units Identified

• 1G Gravel
• 1GS Gravel to gravely sand
• 1GR Gravel ripples
• 1GRS Gravel ripples, short wave length
• 1GRL Gravel ripples, long wave length
• 1GRI Gravel ripples, incised
• 1GL Gravel lag
• 1GH Gravel, hummocky
• 1GSP Gravel with small sand patches
• 1GSRT Gravel with sand ribbon troughs
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Sand Layers over Sidescan Mosaic

Western Bank Cold
Western Bank Cold

Sand Units
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Gravel Layers over Sidescan Mosaic

Western Bank Cold

Western Bank Cold

Gravel Units
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Sand and Gravel Layers Combined

Western Bank Cold

Western Bank Cold

Seabed Habitat
-Sand (3)
-Gravel (5)

5 km
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Western Bank ColdWestern Bank Cold

BathymetryBathymetry 10 km

10 km

50 m

58 m
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Sand and Gravel Layers Combined

Western Bank Hot

Western Bank Hot

Seabed Habitat
-Sand (3)
-Gravel (4)

5 km
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Sand and Gravel Layers Combined

Sable Island Bank 
Hot

Sable Island Bank Hot

Seabed Habitat
-Sand (2)
-Gravel (4)

5 km
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Sand and Gravel Layers Combined

Sable Island Bank 
Cold

Sable Island Bank Cold

5 km

Seabed Habitat
- Sand (3)
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Sand and Gravel Layers Combined

Emerald Bank Hot

Emerald Bank Hot

5 km

Seabed Habitat
-Sand (2)
-Gravel (4)
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Emerald Bank Cold

5 km

Seabed Habitat
-Sand (1)
-Gravel (3)

27

Site Compar isonSite Compar ison

% Sand % Gravel

Western Bank Hot 60 40

Western Bank Cold 66 34

Sable Island Bank Hot 78 22
Sable Island Bank Cold 100 0

Emerald Bank Hot 71 29

Emerald Bank Cold 60 40
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TowcamTowcam
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TowCam Photos
Day and Night

Western Bank Cold

Western Bank Cold

2002 Towcam Photos
-Day
-Night

5 km
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PebblePebble
ShellhashShellhash
HaddockHaddock
ShrimpShrimp
MonkfishMonkfish
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CobbleCobble
ShellhashShellhash
ScallopScallop
AnemoneAnemone
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SandSand
TracksTracks
AnemonesAnemones
ShrimpShrimp
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SandSand
ShellhashShellhash
TracksTracks
HaddockHaddock
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BoulderBoulder
AnemonesAnemones
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Boulder/cobbleBoulder/cobble
ShellhashShellhash
AnemonesAnemones
MusselsMussels
CoralineCoraline algaealgae
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SandSand
TracksTracks
SkateSkate
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SandSand
TracksTracks
Sand dollarSand dollar
FlatfishFlatfish
HaddockHaddock
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Western Bank Cold

Boulders

Western Bank Cold

5 km

Photos with
Boulders

(2002)
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Western Bank Cold

Sand

Western Bank Cold

5 km

Photos with 
Sand
(2002)

40

Western Bank Cold

Sand Dollars

Western Bank Cold

5 km

Photos with 
Sand Dollars

(2002)
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Western Bank Cold

Horse Mussels

Western Bank Cold

5 km

Photos with 
Horse Mussels

(2002)
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Western Bank Cold

Sea Cucumbers

Western Bank Cold

5 km

Photos with
Sea Cucumbers

(2002)
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Western Bank Cold

Scallops

Western Bank Cold

5 km

Photos with 
Scallops
(2002)
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Western Bank Cold

Haddock Day (Video)

Western Bank Cold

5 km

Photos with
Sculpin
(2002)
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Western Bank Cold

Haddock Night (Video)

Western Bank Hot

5 km

Real Time Video Observations 
Haddock

Day
(2002)
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Western Bank Cold

Sculpin

Western Bank Cold

5 km

Real Time Video Observations
Haddock

Night
(2002)
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General ResultsGeneral Results

•• Hot boxes have more fish Hot boxes have more fish 
•• Bathymetry indicates that hot boxes have more Bathymetry indicates that hot boxes have more 

rugged and complex habitats at both large and rugged and complex habitats at both large and 
small spatial scalessmall spatial scales

•• Within detailed study areas, Within detailed study areas, sidescansidescan and imagery and imagery 
indicateindicate
–– Mixtures of sand and gravel, more complex at hot sitesMixtures of sand and gravel, more complex at hot sites
–– Patchiness in organism distribution (10Patchiness in organism distribution (10--100 m)100 m)
–– Clear relationships between benthic organism and fish Clear relationships between benthic organism and fish 

distribution and seabed habitatdistribution and seabed habitat
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Next StepsNext Steps

•• Continue to work up and compare different data Continue to work up and compare different data 
sets and incorporate into GISsets and incorporate into GIS

•• Determine best acoustic Determine best acoustic metric(smetric(s))

•• Examine relationships of acoustic Examine relationships of acoustic metric(smetric(s) to ) to 
habitat, benthos and fish using data collected habitat, benthos and fish using data collected 
within detailed study areaswithin detailed study areas

•• Make predictions of the spatial distribution of Make predictions of the spatial distribution of 
habitat, benthos and fish using existing acoustic habitat, benthos and fish using existing acoustic 
data collected along the 10 km linesdata collected along the 10 km lines

•• Collect field data in 2004 to test predictionsCollect field data in 2004 to test predictions
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SummarySummary
•• Using mapping tools to learn about how fish use Using mapping tools to learn about how fish use 

benthic habitat (10 km to 1 m)benthic habitat (10 km to 1 m)
–– Physical structurePhysical structure
–– PreyPrey

•• Power of Power of ArcViewArcView GISGIS
•• Comparing different data sets and metrics will Comparing different data sets and metrics will 

determine which tools are most efficient and determine which tools are most efficient and 
appropriate for characterizing habitat, benthos and appropriate for characterizing habitat, benthos and 
fishfish

•• Can apply experience gained and tools developed Can apply experience gained and tools developed 
to regional scale habitat mapping projectsto regional scale habitat mapping projects

•• Space on Space on HudsonHudson cruise in late Septembercruise in late September
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C.C.G.S. Hudson

Bedford Institute of Oceanography


