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MEMORANDUM 
 
DATE:  March 11, 2013 
TO:   Habitat Committee 
FROM:  Habitat PDT 
SUBJECT: Scallop Dredge Modifications for Great South Channel Areas 
 
At their December 4, 2012, meeting the Habitat Committee passed the following motion: 
 
(Alexander/Goethel) Request that the PDT develop a suite of gear modifications for the Great 
South Channel Habitat Management Areas related to scallop dredges, should they be required. 
(4/1/3) 
 
Habitat management areas under development for this region include four smaller areas or a 
single larger area. Potential boundary options for the single larger area are detailed in a separate 
presentation. The Advisory Panel and PDT developed trawl ground cable modification options at 
their October 2012 meeting, but these options were not moved forward by the Committee for 
further analysis. Thus, these habitat management areas are currently being discussed as mobile 
bottom-tending gear closures, which would prohibit the use of bottom otter trawls, scallop 
dredges, and hydraulic clam dredges. 
 
PDT understanding of motion 
 
The PDT interprets the motion above as a request to develop a gear modification or 
modifications for scallop dredges that would allow this gear to continue to be used within a Great 
South Channel habitat management area designed to minimize the adverse effects of fishing on 
vulnerable habitats via mobile bottom tending gear restrictions. If an appropriate modification 
can be developed, scallop dredge vessels could then choose to implement the gear modification 
rather than being excluded from the area(s) entirely. 
 
The New Bedford scallop dredge 
 
The New Bedford-style scallop dredge is the primary gear used in the Georges Bank and Mid-
Atlantic sea scallop fishery. The dredge consists of a chain bag and a steel towing frame. The 
bag is made of two sheets of 4 in (10 cm) metal rings. The upper portion of the bag includes a 10 
in mesh twine top designed to allow fish to escape, and the lower portion is rigged with chafing 
gear. During fishing, the bag drags on the substrate.  The frame consists of a flat steel cutting bar 
and a pressure plate mounted above it which run parallel to the direction of the tow, and a 
triangular frame which connects the cutting bar and pressure plate to the single towing wire. The 



 

Page 2 of 5 

pressure plate generates hydrodynamic pressure, while the cutting bar rides along the surface of 
the substrate. Shoes on the right and left sides of the cutting bar ride along the substrate surface 
and are intended to take much of the wear. A sweep chain is attached to each shoe and to the 
forward portion of the bottom panel of the ring bag. Tickler chains run from side to side between 
the frame and the ring bag, and, in hard-bottom scalloping, a series of rock chains run from front 
to back to prevent large rocks from getting into the bag. 
 
New Bedford-style dredges are typically 15 ft (4.5 m) wide; one or two of them are towed by 
single vessels at speeds of 4-5 knots (7.4-9.3 km·hr-1). Towing times are highly variable, 
depending on the density of marketable-sized sea scallops at any given location, and may be as 
short as 10 minutes or as long as an hour. New Bedford-style dredges used along the coast by 
smaller, limited access general category vessels are typically smaller than those used elsewhere 
by larger limited access vessels offshore, and dredges used on hard bottoms are heavier and 
stronger than dredges used on sand. 
 
The PDT discussed whether dredges used by smaller vessels have greater or lesser impact than 
those used by larger vessels. General category fishermen present at the PDT meeting argued that 
the smaller dredges (approximately 7 ft wide) are lighter on the bottom, but a limited access 
representative argued that dredges have similar seabed impact per unit area swept, regardless of 
size. It was acknowledged that larger vessels with correspondingly higher horsepower engines 
may be able to fish in more complex habitats than smaller/lower horsepower vessels. Reiterating 
a comment made during the December 2012 Committee meeting, an audience member noted that 
rock chain removal might keep vessels from fishing in more complex habitats, but that 
prohibiting rock chains would raise significant safety concerns. 
 
Scallop dredge modifications 
 
Modifications to the general New Bedford dredge design have been developed primarily around 
bycatch reduction.  Since 2006, chain mats have been required for federally permitted scallop 
dredge vessels entering waters south of 41° 9.0' N latitude (50 CFR Section 223.206), and these 
mats reduce catches of sea turtles (Murray 2011). Beginning May 1, 2013, a turtle deflector 
dredge frame will also be required for vessels operating west of 71° W longitude (50 CFR § 
648.51). Various twine top configurations have been tested for finfish bycatch reduction, and a 
10 inch square or diamond mesh twine top is currently required ( 50 CFR § 648.51). The 
Amendment 10 measure that increased dredge ring size to 4 inches was cited as having benefits 
to habitat, specifically arguing “the use of dredges with 4-inch rings will reduce bottom 
contact time by 5-15 percent, since the dredge will catch scallops more quickly. Reducing 
bottom contact time will reduce finfish bycatch, reduce non-catch mortality of scallops that 
dredges encounter but do not retain, and could help to minimize EFH impacts.” 
 
Some work has been done to develop dredges with reduced seabed contact. These gears are 
intended to protect the seabed, reduce incidental mortality of scallops or other species, and/or 
save fuel. Goudey (2004) provides a brief overview of the history of scallop gear research in 
New England, which has included replacing the pressure plate with cambered foils (Goudey 
1999), stimulation of scallop response with pulsed DC electricity (Pol and Carr 2002), and 
elevation of the collection bag on skis (Averrill 2003). Pol and Carr (2002) found that scallops 
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showed little response to sound, and catch rates of scallops in limited field trials comparing 
electricity on/off tows showed no significant difference in mean catch rates. The ‘wing drag’ 
tested by Averrill et al was designed to rely on hydrodynamics to lift the scallops into the drag, 
and also raised the bag off the seabed with sled runners, but the gear had substantially reduced 
catches of scallops (Averrill 2003). While the PDT acknowledges that a fixed or rigid catch bag 
that is towed on runners has conceptual merit in terms of potential seabed impact reduction, 
dramatically lower catch rates probably outweigh the positive benefits of reduced contact of the 
catch bag. A similar project in Australia also reported a similar outcome when a rigid bag was 
used, in part because the rigid bag cannot conform to seabed undulations and so scallops escape 
under the bag. 
 
A gear known as the hydrodredge appears to be the most recent and extensively tested of these 
reduced impact gears. The design of the hydrodredge is based on the premise that scallops can be 
caught by inducing water turbulence to ‘lift’ them clear of the seabed into the path of the chain 
bag. The authors also claim this dredge will have less impact on the seabed compared to other 
dredges that typically rely on cutting bars or toothed bars to penetrate the seabed and lift scallops 
into the bag. The dredge was developed and first tested on Placopecten magellanicus (Atlantic 
sea scallop caught in New England) as part of a Northeast Consortium project conducted by MIT 
scientists and their collaborators (Goudey 2004). Goudey (2004) evaluated optimal spacing, 
angle, and shape of the hydrodynamic element in a test tank, and developed a prototype dredge 
based on the results. They then conducted a limited number of test tows on Stellwagen Bank, 
alongside a similarly sized scallop vessel equipped with a typical New Bedford-style dredge, 
finding reduced catch efficiency with the test dredge (about 50% less). The report notes that 
limited funding was available to continue the work. 
 
However, presentation of the results at an international conference sparked interest amongst 
European researchers, who then tested the gear in the Isle of Mann great scallop (Pecten 
maximus) fishery (Shephard et al 2008, 2009). In the European trials, the authors tested 
hydrodredge performance against a traditional gang of Newhaven dredges. The Newhaven 
dredge is generally similar to a New Bedford dredge, but the cutting bar has spring-loaded teeth 
rather than being smooth. In some areas multiple small dredges are dragged simultaneously from 
a single beam. Both dredges were towed simultaneously, at the two speeds each dredge is 
designed to operate at and over smooth, medium, and hard substrates. They tested the 
hydrodredge with and without the hydrodynamic elements (cups). The experimental design of 
these trials seemed appropriate to the questions being asked. Despite the title of the paper, no 
attempt was made to confirm that the hydrodredge reduced seabed impact. Instead they focused 
on scallop catch (by number), the percentage of scallops in the catch that were dead, and the 
percentage of bycatch (starfish, crabs, urchins) in the catch that were dead. These trials found 
significant reductions in scallop catch (only 10-40% efficient as compared to traditional 
Newhaven dredges), but encouragingly the modified gear caught significantly fewer dead 
scallops and bycatch. The authors noted that the reduced catch efficiency as compared to trials in 
New England was likely due to the differences in behavior of the two species of scallop. 
Whereas New England’s P. magellanicus tends to sit in shallow depressions and thus is fairly 
susceptible to hydrodynamic forces, P. maximus tends to be more recessed into the seabed.  
 



 

Page 4 of 5 

The PDT notes that while the design of the hydrodredge is laudable, and it reduces several 
negative impacts of dredging, that it is not clear how or why replacement of cutting bars or 
toothed bars serves to substantially reduce seabed impact. Even with these components removed, 
the heavy catching bag remains in seabed contact, and because the bag trails the cutting or 
toothed bar, seabed impact from a SASI perspective is unchanged. As noted above, this is not the 
first dredge modification to rely on water turbulence to catch scallops nor to claim that a 
replacement of the cutting or toothed bar is necessary to reduce seabed impact. This argument is 
based on the premise that it is better to disturb sediments using water jets rather than using a 
cutting bar or teeth. The PDT is not aware of any attempts to test this premise scientifically. The 
authors talk about using runners to support the bag, or using buoyancy or hydrodymanic devices 
to lift the bag and minimize seabed contact. This is an interesting idea, perhaps difficult from a 
handling sense, but worthy of further consideration nonetheless. 
 
The N-Virodredge™ is a modification of the toothed Newhaven scallop drag that runs along the 
seabed on skids and has spring tines that adjust individually, rather than traditional fixed teeth 
(http://www.n-virodredge.com/). The gear supposedly has minimal seabed penetration and 
reduced drag, resulting in fuel savings and presumably lower impacts to the seabed. According to 
the manufacturer, catch efficiency with the N-Virodredge™ is reported to be higher than with the 
traditional Newhaven dredge, and this has been confirmed by independent French trials 
(http://www.n-virodredge.com/images/stories/downloads/Independant_french_trials.pdf). This 
gear does not appear to have been tested in New England, and was also designed to catch great 
or king scallops (P. maximus). The dredge, which is currently in commercial use, is available in 
2 m and smaller widths, as some areas have gear restrictions capping dredge width at 2’6” but 
allowing multiple dredges on a beam (Bates, 2013).  
 
The PDT notes that the so-called venturi that lifts and sweeps the scallops into the bag is 
probably little different to a cutting bar in operation. The manufacturer claims that ground 
penetration or seabed impact is minimal. While compared to other dredges this may be the case, 
the teeth or tines still penetrate the seabed and the steel ring bags still drag over the seabed. Thus, 
from a SASI perspective, nothing seems to have changed and this dredge provides no real 
improvement.  The purported fuel saving is very impressive, as is the reduction in rocks and 
other debris. 
 
PDT recommendations 
 
While the habitat impact mitigation benefits of gear modifications are a worthy topic for 
continued research, they do not appear to provide EFH conservation benefits at the present time. 
The various scallop dredge modifications have substantially reduced catch rates, which is of 
concern because this will require an increase in area swept to achieve the same catch. Further, 
even if the gear contact along the cutting bar is reduced, the dredge bag will remain in contact 
with the seabed such that area swept from a SASI perspective will remain unchanged. None of 
the designs described above appear to have immediate potential for adoption as reduced impact 
gears in the New England sea scallop fishery. 
 
Regarding dredges using the current design but of smaller or larger size, we don’t have 
information to credibly assume that dredges of different sizes have markedly different impact per 
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unit area. However, regarding vessel size, it appears that larger/higher horsepower vessels can 
fish in areas not easily fished by smaller/lower horsepower vessels. 
 
At this time, the most productive avenue seems to be designing habitat management areas that 
protect vulnerable habitats while respecting scallop fishery economic considerations. The PDT 
also suggests encouraging future research on reduced impact gears. Finally, the PDT notes that 
increasing gear efficiency can provide benefits to habitat via reduced area swept per amount of 
catch. 
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