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Abstract 
 

 
                udson Canyon, ~185 km southeast of New York City, is the largest 

eastern U.S. submarine canyon and a fisheries ñhot spotò.  Its vicinity yields 

commercial and recreational catches including squid, butterfish, monkfish, 

whiting, black sea bass, fluke, red hake, tilefish, lobster, deep sea red crab, tunas 

and billfishes. It also supports a biodiverse fauna and may, like other east coast 

canyons, harbor sensitive deepwater corals and sponges.  Oil and gas have been 

demonstrated there.  Anticipating interest in Marine Spatial Planning, spatial 

management of fisheries, and deep corals and sponges, we undertook a study of 

benthic habitats in Hudson Canyon that included assembly of existing data plus 

field work: acoustic mapping, visual ground-truthing, hydrographic, 

sedimentological, and trawl data collections.  Acoustic techniques included 

multibeam sonar mapping performed using the Autonomous Underwater 

Vehicle ñEagle Rayò, producing ultra-high resolution (~1 m) in all water 

depths.  Trawling was performed with 11 m otter and 2 m beam trawls to 

capture a wide variety of demersal nekton and benthic megafauna in every 

season.  Visual ground-truthing and sediment collection were accomplished 

with the USGS drift vehicle ñSeaBossò with video and stills cameras and grab 

sampler.  Hydrographic sampling included Conductivity-Temperature-Depth 

casts and water sampling for dissolved methane analysis.  Products to date 

include bathymetric, backscatter, and slope maps for about two thirds of the 

shelf portion of the canyon on scales relevant to the distribution of fishes and 

megabenthos, and databases for catch, hydrographic, and visual data.  Analysis 

of data thus far has revealed a complex of geological structures and 

hydrological patterns that provide a wide range of physical habitats within a 

relatively small area.  Among unanticipated findings were marked asymmetries 

in bathymetric morphology and sediment distribution between opposing walls 

of the canyon as well as large differences up- and down-canyon.  There is 

evidence for a methane-based chemosynthetic contribution to energy production 

and to creation of hard bottom habitats, evidence of gravel beds and outcrops of 

semilithified clay and/or rock deep in the canyon that may serve as the basis for 

deepwater coral and sponge communities.  Work proceeds on the development 

of a habitat classification model based on the NOAA Coastal and Marine 

Ecological Classification Standard to extend physical habitat distributions 

beyond very limited visual coverage, development of habitat suitability models 

for fisheries species, and further field work to cover portions of the canyon not 

yet mapped or characterized.  
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Location, Location, Location! 

While a major ñhot spotò  for  both commercial 

and recreational fishermen  as well as a  major  

geological feature close to NY City, and despite 

efforts to map and characterize it  by ocean- 

ographers, Hudson Canyon has remained a 

ñblack holeò for habitat scientists, until  recently. 

Since 2001, we have sought to 
characterize Hudson Canyon 
habitats  in terms of geology, 
oceanography, and ecology as 
these relate  to fisheries resources.  
The work  continuesé 

2001-2004                        
Visual Characterization with 

USGS SeaBoss  (3 cruises) 

SeaBoss aboard R/V Oceanus in 2002 

Some SeaBoss bottom photos from Hudson Canyon Transects 

2,854 still  bottom photos and 33.9 h of video imagery 

were captured in transects in and around Hudson 

Canyon during  cruises between 2001 and 2004, along 

with 99 Van Veen grab samples. 

Some SeaBoss photos from Hudson Canyon transects 

2001-2011                       
Trawl Sampling and 

Hydrography  (11 cruises) 

Typical Beam 
Trawl Catch 

Typical Otter 
Trawl Catch 

Between 2001 and 2011,  204 trawls and 270 CTDs were 

taken in and around Hudson Canyon; much of this 

sampling was ñpiggybackedò on other NEFSC programs.  

2007-present:  Ultra-high Resolution Multibeam 
Sonar Mapping (4 cruises) 

M. Pierdomenico 

NEW DISCOVERY: 
Highly asymmetric 

character of canyon walls:   
different habitat types 

NEW DISCOVERY:  
Steeply sloped areas of high 
backscatter value: probable 

rock outcrops: potential 
deepwater coral habitat 

NEW DISCOVERY:  
Craters and pockmarks �ttypical 

methane release  features .  High 
dissolved  CH4  concentrations  

detected by  us suggest possible 
chemosynthetic production  and 
chemosynthetic communities. 

NIUST photographic AUV Mola 
Mola for  visual ground truthing 

of  deepwater habitats not ac- 

cessible to SeaBoss. 

2010-present:  Integration of Data from 
Multiple Sources 

Interim Habitat/Biotope Map  

M. Pierdomenico 

Schema for Integration of Various Data 

Geomorphological  

Features 

M. Pierdomenico 

NIUST AUV Eagle Ray equipped with multibeam 

sonar aboard NOAA ship Henry B. Bigelow. 

                

 

 

               en years of investigation have partially  

illuminated the habitat ñblack holeò, but much 

needs yet to be done.  About one third  of the 

canyon to the southeast has yet to be mapped.  

The biotic communities for the first  four habitats 

listed on the Interim  Habitat  Map to the left have 

been characterized at least in part, thus those 

units can be said to constitutes BIOTOPES: 

environments where both physical and biotic 

influences are described.  The biota in the other 

four have yet to be characterized, hence they 

remain strictly  physical habitats. 

 

Substantial overlap between biotic assemblages 

within  BIOTOPES suggest that each habitat unit  

owes some of its character to its proximity  to 

other units, i.e. to CONNECTIVITY  between 

adjacent units.  That includes both adjacent 

benthic and pelagic units.  Thus, the Hudson 

Canyon MEGAFEATURE  owes it  character to 

the  presence of a whole series of differing  

habitats within  a relatively small physical area. 

The canyon represents a HABITAT  COMPLEX  

of interacting biotope units, with implications for  

its management as a geographic unit . 
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New Issues:  2011 and Beyond 

Pelagic Influences ï ñWall Effectò 

concentrating plankton and fish  in  

proximity to canyon wall habitats. 

Monkfish at ~350 m, 
Aug. 9, 2011 

BIODIVERSITY:  

122 taxa of fishes and 

invertebrates have 

been identified from 

our trawl samples. 

Solitary deepwater 

coral  Dasmosmilia 
lymani 
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