
Great South Channel Habitat 
Management Area Survey



Work to Date
Mann and Powell

• Survey quantifying clam abundance and associated 
bycatch in the Nantucket shoals.

• Assessed boulders, rocks, and cobble for attached 
epibionts.

SMAST Drop Camera Survey
• Swept Area Seabed Impact (SASI) gives a good idea on 

broad-scale habitat vulnerability.
• SASI uses dominant sediment model: Assumes 

heterogeneity of substrate and biota between stations 
sometimes more than a km apart.



Scientific and Statistical Committee 
sub-panel conclusion:

• “Given the heterogeneity of this habitat... A finer-scale 
survey would be required to determine whether clam 
dredges could operate without impacting complex habitat 
within this area… Therefore, the surveys are not 
informative for identifying areas where clam dredges could 
operate without impacting complex habitat.” 

• A towed camera can help bridge this gap, and catch 
composition, dredge path video, and drop camera still 
images can be combined to create a more complete 
mosaic of bottom types for discrete benthic areas.

• Current methods scale down habitat type, this method will 
scale up habitat types, combine the two. 



Existing Sampling Density

Left: Northwest Atlantic Marine Ecoregional Assessment, not survey quality

Right: Reanalysis of SMAST, USGS, and other research projects habitat 
data by the Habitat PDT



NEFSC-NMFS survey trawl data from 1978 to 
2011. Inclusive of epibionts (top left), mussels 
(top right), and boulders, cobble, and rock. 
Overlaid on substrate types from the Habitat 
PDT.



• SMAST video survey data from 2003 through 2012 
joined with SASI model grid. Bryozoans and 
hydrozoans (Top Left), hermit crabs (Top Right), 
and moon snails bottom left. Grids shown are 100 
sq km. Snail and crab estimates low relative to CFF 
data.

• Two Green boxes (Top Left) indicate the two SASI 
cells where the December 27th 2018 clam trip 
occurred. Note, southern most tip of trip area 
(next slide) was in southern cell, and the majority 
of the trip took place in the northern cell.



Proposed sampling density

Approximate location 
of dividing line b/t 
two SASI cells



Tow Tow L (km) Swept A (km^2) Clams/km^2 Snail/km^2 Crab/km^2 Fish/km^2
1 0.52 0.0006 23564 7855 3142 1571
2 0.57 0.0007 41888 2889 1444 4333
3 0.68 0.0008 31308 3612 2408 3612
4 0.89 0.0011 61465 7339 12843 2752
5 0.58 0.0007 7086 5669 11338 4252
6 0.66 0.0008 26203 22460 13726 7487
7 0.61 0.0007 13355 20032 8013 1335
8 0.52 0.0006 1585 30113 17434 0
9 0.59 0.0007 20887 9747 9747 4177

11 0.49 0.0006 11813 0 13501 3375
12 0.60 0.0007 1372 1372 12350 5489
13 0.67 0.0008 0 0 17087 1221
14 0.73 0.0009 6751 1125 10127 1125

# of Stations CrabAve HerCrabAve SnailAve FlatFishAv RHakeAve SkateAve

48 0.229167 0.041667 0.2 0 0 0.166667

51 0.215686 0.058824 0.0 0 0 0.254902

• Swept area estimates for 13 tows from December 27th 2018 clam trip. Dredge width 4 feet.
• Clam=live or dead(some appear alive, others unknown). Crab= Jonah, Rock, Hermit. Snail = 

Moon snail, Fish= flatfish, skate, and sculpin.  (Avg swept area .0008 km^2, avg snail #  = 6)

• Average (2003-2012) Presence/Abundance 
from SMAST Survey within each cell from the 
SASI model. December 27th clam trip falls 
within two SASI cells (100 sq km each).

• # individuals counted within each sample (4 
samples/station) and averaged across time and 
within cell. (51 stations = .0006 km^2, 0 snails.)



April 5th 2019 Rose and Crown Trip
Tow 2, 9 min duration, 4 bushels 
of clam. “dirty pile” Tows 1-7 
yielded 27 bushels in ~4hrs.

Tow 21, 9 min duration, 11 bushels 
of clam. “clean pile” Tows 21-28 
yielded 97 bushels in ~ 3hrs.

8.5 miles away





Proposed Work

• Dredge mounted 
camera frames.

• Baited underwater 
video (BUV) 
surveys.

• Camera stands, 
stationary and 
drift.



Dredge Mounted Camera Stands
• An experimental fleet of five 

fishing vessels (4 clam, 1 mussel) 
will fish in sub-areas of the Rose 
and Crown and Zone D 
alternative areas.

• Total of 540 research trips during 
EFP period. All equipped with 
dredge mounted cameras.

• CFF will staff 10% of trips. During 
all trips catch composition will be 
collected. More intensive 
sampling on CFF trips.



Dredge Mounted Camera Stands
• Can annotate inside and outside of the dredge path, lasers 

mounted on dredge (future work).
• Traditional surveys can miss organisms and habitat features 

that pass through bars and rings, even with modifications. 
• Can better assess/visualize patchiness. 
• In certain areas we see individuals, individual patches or 

mussel beds of varying size and frequency.



Baited Underwater Camera Survey

 

• Ascertain relative abundance of juvenile 
Atlantic cod, Gadus morhua.

• Determine which parts of the HMA and 
habitat types are important habitat for 
juvenile cod.

• Compare results of BUVs and traditional 
surveys when possible. 

• Evaluate the use of baited underwater 
video for groundfish species in 
Nantucket shoals. 

• 1 hr long deployments in a stratified 
grid



A) The location of the GSC HMA relative to Cape Cod and Nantucket, with the locations of all 
NEFSC trawl survey stations since 1986 and the locations of stations since 2010 (inset). B) The 
numbers of juvenile Atlantic cod caught during the NEFSC fall and spring bottom trawl surveys 
since 1986 in and around the Great South Channel Habitat Management Area overlaid on map 
layers of sediment type. Catch data downloaded from https://catalog.data.gov. Benthic map 
layers downloaded from the Northeast Ocean Data Portal at 
https://www.northeastoceandata.org/.

https://catalog.data.gov/


Camera Stands for Benthic Habitat 
Surveys

• Robust and light camera stands
• Robust frames for longer term 

deployments to track shifting sands.
• Light stands used for linear drift 

benthic optical surveys.
• High definition still images will be 

collected as well as live video to 
annotate bottom types to quantify 
sediment size and annotate benthic 
organisms. 



Previous CFF Camera work
Summer flounder predation Snail and crab predation

Blueline tilefish BUV Golden Tilefish BUV



Project objectives
• Quantify the types of habitat a dredge comes in 

contact with on a fishing trip.
• Quantify patchiness and habitat transition areas.
• Determine the probability of dredges hitting rocks and 

boulders during fishing trips. Percentage buried.
• Optimize clam fishing by defining areas that have 

highest clam yield at lowest habitat complexity 
impact. 

• Generate swept area estimates for a suite of benthic 
organisms (Moon snails, Jonah crabs, hermit crabs) 



Project objectives
• Observe changes in habitats closed to fishing relative 

to areas that are fished. Do we see successional 
community changes?

• Determine areas of juvenile cod abundance and 
associated habitat types.

• Compare recovery in areas closed to fishing and in 
actively fished areas between trips. 



Analysis
• Annotate dredge video, BUVs, camera stand 

surveys in BORIS and R.
• Calculate tow distance, speed, assign 

observations to GPS points, straight line tows. 
• Use ArcMap to plot BORIS observations onto 

tow tracks.
• Use Thiessen polygons from point data to map 

substrate observed in videos. 



Fishing Effort Specifications
• Areas to be harvested: Sub-areas of Rose and Crown, Zone D. 

Estimated bushels per clam boat: 50,000 bushels or about 370 
bushels/trip avg

• Fishing effort distribution per boat: 90 summer trips, 45 winter 
trips. Total 135 trips. Total fishing trips for EFP: 540.

• Total clam harvest: 200,000 bushels
• Estimated tow miles per trip: 7 nm. Total swept miles all trips: 

3780 nm Total swept area: 3780 nm x 4-foot dredge width = 2.52 
square nautical miles

• Ex-vessel value of harvest: 50,000 x $23/bushel = $1,150,000 per 
boat Research value generated: $1 per bushel x 200,000 bushels = 
$200,000

• Research percentage: $200,000/$4,600,000 = 4.3% compare to 
scallop RSA of 2%



Rose and Crown
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