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1.0 EXECUTIVE SUMMARY 
 
Project Title:  Resource enhancement of the sea scallop fishery 
Year Awarded: N/A 
RSA Priorities Addressed By This Research: N/A 
Industry Partners: Dan Eilertsen (Nordic Inc.), Joe Gilbert (Empire Fisheries),Charles Quinn 
(Quinn Fisheries), Brent Fulcher (Fulcher Trawling), Nordic Fisheries, O’Hara Corp. 
 

Previous studies performed by CFF’s precursor Coonamessett Farm have demonstrated 
the feasibility of seabed management and were the first to develop effective methods for 
transplanting and monitoring seed through the Seastead Project. In 1997/98 the founder of CFF, 
Ronald Smolowitz, in collaboration with multiple scientists from different institutions and the 
sea scallop fishing industry, transplanted ~120,000 scallops to a site off of Martha’s Vineyard. 
This three-year endeavor resulted in the first offshore aquaculture lease in United States federal 
waters, as well as paving the way for future research and development of methods to enhance 
offshore scallop resources (NA66FD0027). As scallop resources recovered, interest in enhancing 
offshore scallop resources waned and enhancement research was discontinued for over a decade.  
 

In 2012, an extraordinary recruitment event in the southern portion of the Nantucket 
Lightship South Deep (NLS-S-D) renewed interest in transplanting scallops. In 2012/13, we 
were awarded RSA funds to transplant scallops on Georges Bank (NA12NMF4540l009 and 
NA14NMRS2003822). The objective of these projects was to try to establish a persistent scallop 
bed in a region closed to fishing with optimal growth conditions. Approximately 2 million 
scallops were collected from an adjacent to the Nantucket Lightship Access Area using industry 
dredges and brought to the transplant site in Closed Area I. A subsample of the transplanted 
scallops were tagged and the transplant site was surveyed using a wide range of optical methods. 
A comparison of the scallop density immediately after transplanting and three months later 
indicated that dispersal is a critical factor controlling scallop bed density (NA12NMF4540l009 
and NA14NMRS2003822).  
 

Focus then shifted towards investigating scallop dispersal after transplanting.  A system 
was developed to drop scallops directly on the floor below a stereo camera system. From this 
system we observed that transplanted scallops 1) experienced no immediate mortality; 2) 
dispersed non-directionally; 3) about 3% were predated upon; and 4) 34-66% emigrated from the 
2.6 m2 drop area over an 11–48-hour period. The insights gained from this project led to more 
questions and additional research efforts were launched to investigate enhancing offshore scallop 
beds. 
 

In 2020, scallop enhancement research was continued through industry funding. Three 
trawl net configurations were compared to select an optimal net configuration. The results 
showed that two-panel box nets caught the most scallops per tow and caused the least amount of 
damage to the scallops compared with yellowtail and monkfish trawl nets. This research is 
continuing in 2021 through industry collaboration to compare the two-panel box net to a scallop 
dredge. We hope to identify the best method of transplanting scallops with the lowest mortality 
rate. 
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2.0 PRELIMINARY RESULTS AND DISCUSSION 
 

In 2020, CFF continued its enhancement research through industry funding and 
collaboration to examine alternative transportation methods for seeding to possibly reduce injury 
and mortality of the scallops. Commercial fishing vessels transplanted ~550,000 scallops from 
the NLS-S-D to a more shoal region closed to fishing (Figure 1). Three trawl net configurations 
were compared to select an optimal net configuration.  
 

 
 
Figure 1. Map of sea scallops transplant area during the spring of 2020 in the Nantucket 
Lightship – South – Deep scallop access area.  
 
 
Trawl Net Performance - Scallops 
 
 The first net tested was a yellowtail flounder survey net, previously used by SMAST for 
groundfish surveys, on board the FV Justice. The second net tested was a monkfish net on the 
FV Starbrite. The third net tested was a two-panel box net used to catch scallops. This net was 
first tested using the FV Capt Carl, and was additionally used on the FV Mariner because of the 
the higher numbers of scallops moved during the first test. The most successful net, in terms of 
scallops moved, was the two-panel box net (Table 1). Specifically, this net performed best 
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aboard FV Capt Carl, which is smaller and has less horsepower than FV Mariner, which both 
captains mentioned as an important factor in net performance. The net designed for a smaller 
vessel, did not perform as well on FV Mariner, which was approximately 35’ longer with a more 
powerful engine. The least successful net configuration was the yellowtail flounder net. The 
captain felt the mixed-diameter cookie sweep was preventing the sweep from digging into the 
sediment below the scallops. The monkfish net performed marginally better, but the scallops 
appeared to be piling up in the belly of the net. This was problematic because once the belly was 
full the trawl was acting more like a plow. This resulted in rapid wear and tear on the belly of the 
net, and many scallops being crushed against the net reel while trying to shake them down to the 
codend. 
 

 
 
Table 1. Total and average (per tow) sea scallops transplanted, by vessel, during May/June 2020 
transplant operations in the Nantucket Lightship South-Deep sea scallop access area.  
 
Trawl Net Performance - Bycatch 
 

In total, 306,810 kg of bycatch were captured during this project. The yellowtail flounder 
net had the lease amount of bycatch with an average of 649 kg of bycatch per tow (Table 2). The 
monkfish captured the most bycatch with an average of 12,315 kg per tow. The large number of 
dogfishes captured in the sampled tow for the monkfish net was highly variable throughout that 
trip and there were generally larger numbers of dogfish being captured at night with all net types. 
This large number of dogfishes in the monkfish net sample was responsible for the majority of 
bycatch with that net, and removing dogfish catch drops the average to only 1,016 kg/tow. The 
two-panel box net had an average of 2,194 kg/tow of bycatch on the FV Capt Carl and 
1,006kg/tow on the FV Mariner. This net also had higher numbers of monkfish and winter/little 
skate. The increased capture of benthic species is consistent with larger numbers of scallops 
caught by the tow-panel box net. It is important to nuance this data by reiterating that these 
numbers are based off a single tow, and does not capture any of the real-world variation 
observed during these trips.  
 

Net type Numbers of scallops moved Number of hauls Per-haul average
FV Justice Yellowtail flounder survey net 14,250 11 1,295
FV Starbrite Monkfish net 36,840 16 2,303
FV Capt Carl Two-panel box net 415,612 37 11,233
FV Mariner Two-panel box net 83,686 10 8,369
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Table 2. Mean catch weight (per tow) for bycatch species captured during May/June 2020 
transplant operations in the Nantucket Lightship South-Deep sea scallop access area. 
 
 
Summary of Scallop Biometrics 

 
Scallops caught during this project averaged 82.7g ± 1.17g total weight (TW), 94.2mm ± 

0.37mm shell height (SH; 37.1 count), 96.0mm ± 0.39mm shell width (SW), 23.7mm ± 0.11mm 
shell depth (SD), 0.64mm ± 0.012mm shell thickness (ST), 12.24g ± 0.19g meat weight (MW), 
and 0.66g ± 0.048g gonad weight (GW), with Shore D durometer readings averaging 79.0 ± 0.88 
(Table 3). Greater than 90% of gonads were spent or partially spent, and the sex ratio of sampled 
scallops skewed 1.16:1 female to male. In addition, shell condition ranged from good to crushed, 
with around 80% of shells falling in the good or slightly chipped category and under 30% 
considered mortally damaged indicating that net handling did not cause significant damage 
(Figure 2).  The scallops sampled from the two-panel box net had the least amount of shell 
damage and the monkfish net showed the most damage (Figure 2). 

Species TW/tow #/tow TW/tow #/tow TW/tow #/tow TW/tow #/tow

Winter/little skate 470.25 894 358.57 203 883.00 299 151.74 389

Spiny dogfish 23.32 14 11,298.85 11,069 0.00 0 281.81 135

Longfin squid 2.31 16 0.00 0 0.00 0 0.00 0

Fourspot flounder 29.80 154 7.24 31 3.86 9 13.70 63

Windowpane flounder 2.12 16 1.10 4 0.00 0 0.00 0

Grey sole 4.33 14 0.00 0 0.00 0 13.76 34

Monkfish 13.60 10 295.13 207 362.58 201 241.65 90

Summer flounder 9.50 10 48.53 35 28.62 10 8.02 6

Winter flounder 1.62 3 6.18 9 0.00 0 0.00 0

Haddock 49.23 35 74.12 57 54.78 25 1.67 1

Barndoor skate 12.05 6 12.71 18 48.55 11 261.39 182

Sea Robin 4.92 10 1.68 9 0.00 0 0.00 0

Jonah crab 1.72 6 0.00 0 0.36 2 0.00 0

Ocean pout 1.85 3 143.21 304 3.78 3 1.33 1

Sea Raven 1.65 1 0.00 0 0.00 0 2.47 1

Atlantic herring 0.25 1 0.00 0 0.00 0 0.00 0

Silver hake 0.10 1 0.00 0 0.00 0 0.48 4

Red/spotted hake 0.09 1 0.00 0 1.86 10 25.44 157

Sea star 0.19 22 0.00 0 0.00 0 0.00 0

Longhorn Sculpin 0.00 0 1.68 4 0.00 0 0.00 0

Moonsnail 0.00 0 0.00 0 16.22 97 0.00 0

Trash (clam/scallop shell, sea star, whelk) 20.30 0 66.18 0 14.41 0 2.80 0

Total 649 1219 12315 11951 2194 597 1006 1065

FV Justice FV Starbrite FV Capt Carl FV Mariner
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Table 3. Summary statistics of biometrics recorded for Atlantic sea scallops (n-400) from 
Nantucket Lightship South-Deep in May-June 2020.  
 
 

 
 
Figure 2. Comparison of shell condition of scallops sampled using the three different types of 
nets (n=400).  
 
HabCam monitoring 
 

After completing the transplant trips CFF performed HabCam transects in the area 
surrounding the transplant site (Figure 1). One in ten images (~10 m spacing) were selected for 
annotation. Scallop density was calculated from these images and showed a dense area at the 
center of the transplant sites (Figure 3.) There was also a very large density observed at the 
bottom of the HabCam transect area that is most likely a natural scallop aggregation. The smaller 
aggregation of scallops observed at the center of the transplant site is likely from the transplanted 
scallops. However, there was no way to distinguish transplanted scallops transplanted from 
naturally occurring scallops in this area. Relatively few clappers were observed in both 
aggregations, but not enough to indicate an abnormal amount of die off. 

Weight (g) Shell Height (mm) Shell Width (mm) Shell depth (mm) Shell thickness (mm) Meat Weight (g) Gonad Weight (g) Durometer
Mean 82.66708229 94.1521197 96.03990025 23.65965087 0.640431894 12.23690773 0.66 78.99003322
SE 1.178105292 0.366367563 0.389300171 0.111769879 0.012063712 0.190222238 0.047609523 0.875762412
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Figure 3. Scallop density (per m²) observed with HabCam monitoring of the transplant site after 
all transplant trips in 2020.  
 

The results of this pilot study show that two-panel box nets catch the most scallops per 
tow and cause the least amount of damage to the scallops compared with yellowtail and 
monkfish trawl nets. Optimizing transplant methods is one of the first steps needed to transition 
from passive management of scallops to active management strategies.  
 
3.0 SPECIAL COMMENTS 
 

The sea scallop enhancement project is continuing in 2021 through industry funding and 
collaboration to compare the two-panel box net to a scallop dredge. We hope to identify the best 
method of transplanting scallops with the lowest mortality rate. The current EFP request is for 
the transplanting of approximately 750,000 scallops. During this year’s field season we will also 
be tagging a subsample of  10,000 scallops to observe dispersal and mortality after transplant. 
The transplanting site will be monitored through optical methods.	RSA	surveys	will	be	covering	
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the	harvest	and	the	transplant	areas.	We	intend	to	work	with	the	respective	survey	groups	
to	ensure	monitoring	occurs	at	both	sites	in	2021	and	2022. 
 

It is important to note that this project will only be of the scale to address the above 
operational questions. A strategy to move scallops for management purposes would probably 
entail moving a minimum of 100 million scallops. For reference purposes, natural mortality for 
the upcoming fishing year in NLS-S is expected to be on the order of 200 to 600 million 
scallops.  

 
The efficacy of active management cannot be evaluated at the scale of pilot studies 

because there are many natural variations to consider as well as market fluctuations. A 
Framework Amendment to the Sea Scallop Fishery Management Plan (FMP) is needed to 
successfully develop active management strategies. A Framework would enable focused research 
on developing methods to optimize transplanting seed, thinning high-density beds, and removing 
predators. This would include metrics for evaluating the efficacy of active management 
strategies as well as methods for distributing funding to monitor active management strategies. 
Development of a Framework is the next step towards active management in the sea scallop 
fishery. 
 
 


