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Coakley, Jessica

Subject: FW: Mixed Clam Comments

From: David H. Wallace  
Sent: Monday, November 28, 2022 2:34 PM 
To: Coakley, Jessica <jcoakley@mafmc.org>; Montanez, Jose <jmontanez@mafmc.org> 
Subject: Mixed Clam Comments 
 

Surfclam and Ocean Quahogs Mixed Species Amendment Comments  
November 26 2022   

  
Mid Atlantic Fishery Management Council 
Dover Delaware 
 
Re, Comments on Mixed Clam Amendment 
 
It is suggested that this amendment be sent back to the clam committee, the clam advisors and NMFS to find a workable 
solution that protects the clam stocks, and allows industry the ability to stay in business by having an allowance of the non 
targeted species on the vessel and in mixed cages.  The world has changes in the last 32 years and the SCOQ FMP must 
also change. 
 
Short History, 
 
When the SCOQ FMP went into effect in 1977 the mixing of surfclams and ocean quahog had never been seen and they 
were separated by surfclams found from the beach to about 100 feet and ocean quahogs in the Mid Atlantic were found 
starting at 120 feet.  Since in most areas the difference between 100 and 120 feet is divided by miles where there was 
little to no overlap of the two species.  Because of the separation there was no known problem of catch ocean quahogs on 
a surfclam trip and no chance of catching surfclam on an ocean quahog trip. 
  
When amendment 8 was implemented and surfclam and ocean quahogs tags were, and still are different colors for 
enforcement reasons.  This rule was included to prevent vessel operators from catch surfclams, and placing ocean 
quahogs tags on the surfclam cages. Quahog quotas were higher than demand so those tags were plentiful .   The 
enforcement officers consider placing the wrong tags on the other species a very real possible problem. Therefore, they 
required a rule that allowed only clams of the same species on a declared surfclam or ocean quahog trip.   The rules not 
to allow even one clam of the other species on a vessel's selected trip was designed to stop possible cheating by landing 
surfclams with quahog tags.  At the time no one in the clam industry or the council objected to the rule because it most 
vessel and processors were in favor of good enforcement.  
 
Industry understood the rule and no one was opposed.  About 20 years ago the industry noticed that the near shore  of 
surfclams started disappearing.  There were a few industry members who though there was wide spread cheating, but if 
that were the case the surfclam shucking plants would be working much harder than than they were.  No one wanted to 
admit that the clams were dying in New Jersey and New York inshore surfclam stocks. 
 
The vessel operators were also noticing that the normal federal surfclam grounds were not  productive as they had been 
in the past.  A few years later the ocean quahog vessels started seeing small surfclams on their quahog grounds.  At first 
that was not much of a problem because they were being separated from the quahogs with the deck gear that was used 
to take out the trash.  However, a few years later the surfclams has grown to the size of quahogs and therefore were not 
being graded out.   
 
About 6 years ago, the industry addressed the problem to the council.  The NMFS already knew of the problem and were 
not doing anything about it.  The industry’s requested an amendment to fix the mixed clam situation.  NMFS rejected the 
mix clam amendment because there were some in the government that thought some clam industry members may have 
excessive shares and that had to be addressed before any other clam amendment could move forward.   
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Therefore, the excessive share amendment when forward and the mix clams was not taken up by the MAFMC.  However, 
at some point NMFS suggested that the mixed clam problem could be resolved with and administrative amendment which 
it appears to be this proposed amendment. 
 
As time went on, the ocean in the Mid Atlantic bight got warmer, the more surfclam were setting on the quahog grounds 
and at that point the deck sorting gear was unable separate the surfclams from the quahogs.  Later, the surfclam far out 
numbered the quahog population, and the fisheries switch.  Now the clam crews cannot pick out the quahogs from the 
directed surfclam fishery.  The warming of the ocean has created this situation and the SCOQ FMP never conserved such 
a thing would happen.  The current FMP is not designed to deal with this problem. 
 
It is assumed that the current proposed amendment is the NMFS document because the clam committee and the advisors 
were not involved and only allowed to see the proposal amendment  a few weeks ago. 
 
In the past, the council staff, the SCOQ committee and the clam advisor worked out how amendments are developed so 
the fisheries are managed in such a way that the industry can comply with no problems.  That was the case in the 
excessive share amendment.  The industry worked out a solution and the council, the SCOQ committee, NMFS agreed 
and the amendment moved forward.   
 
This amendment was not done in the same way, the industry was not involved. The proposed amendment was developed 
by the FMAT that for the most part have never seen a modern clam boat and have not been on a 48-hour clam trip in the 
winter.  It is easy to justify a proposal if the group has little what it takes to operate a clam boat in in the past the people 
who operate these vessels are consulted.  But in this situation the industry was not involved, the alternatives either do not 
address the problems or are so premature or unclear as to not be possible.  That is what the SCOQ AP and the clam 
committee are to do from the beginning, not at the last minute  
 
The proposed amendment with four alternatives is unworkable and if 1 through 3 are one that is implemented and 
enforced, most to the Mid Atlantic bight vessels will go out of business.  The simple fact is that there is no way that any 
cage on the ship that as even one of the other species in a cage is a violation.  This means that the entire load is in 
violation.  Zero tolerance in unacceptable and not doable.  The industry was not asked if this is possible, it is not and 
therefore, most of the industry strongly oppose alternatives 1 - 3.  As for alternative 4, it would all depend on a number of 
unknowns and could not have a zero tolerance requirement.  A ocean quahog vessel can have as many as 400 thousand 
quahogs on a single trip, and a zero tolerance for surfclam is unreasonable  
 
Conclusion 
 
As pointed out, the non mixing of surfclams and ocean quahogs was implemented decades ago for good reason at the 
time.  However, the world has changed though no fault of the industry, the council or the NMFS.  But the concept of no 
mixing of the species is being reaffirmed without consideration of reality and with no input from the council or the 
industry.  The problem is in the details, and the obvious problem has been over looked, because it is a difficult problem for 
the agency.  The fact is that implementing alternatives 2 and 3 as written will lead to an increase cost that the vessel 
owners must demand from the processors which is behind their ability to increase their selling price. The processors do 
not want mixed clam in the cages that they buy.  But zero tolerance is not the solution.  There must be a tolerance in the 
regulation, which the NMFS obviously does not like.  The observers report on bycatch for surfclams and ocean quahogs 
which is in the amendment says that the mixing is low and just a few percent. 
 
In all of the plants, the non targeted species is removed because the customer will not tolerate the other species in their 
product because the two clams are much different in taste, color and texture. NMFS folks are concerned with reporting of 
the catch, on a surfclams trip, for the most part, is over reported the catch by a few percent and the same goes for some 
ocean quahog trips.  But the percentages are very small and can be accounted for and will have no effect on either 
species quota or biomass, since both species are fished below 50 percent of the TAC. 
 
Therefore, it is suggested that this amendment be sent back to the clam committee, the advisors and NMFS to find a 
workable solution that protects the clam stocks, and allows the clam industry ability to stay in business by having non 
targeted species on the vessel and in mixed cages. 
 
Thank you for considering my comments. 
 
David H. Wallace 
 
A surfclam and ocean quahog advisor . 



 

 
Sea Watch International, Ltd. 
8978 Glebe Park Drive  Easton, MD  21601 
 
410-819-8502  800-732-2526 
Fax:  410-822-1266 

 
November 29, 2022 
 
 
Dr. Christopher Moore, Executive Director 
Mid-Atlantic Fishery Management Council 
800 North State Street, Suite 201, 
Dover, Delaware 19901 
 
 
Dear Dr. Moore, 
 
Please accept these comments on behalf of myself and Sea Watch International, Ltd. regarding 
the proposed Atlantic Surfclam and Ocean Quahog (SCOQ) Species Separation Requirements 
Amendment.  
 
Even if the proposed amendment contained an ideal amendment with unanimous support of all 
stakeholders, legal counsel to Sea Watch has indicated Amendment alone may not fully address 
the overall regulatory issue of mixed landingsi. We have located two separate references that 
each contain multiple citations toward a prohibition of mixed landings:  
 

- 50 CFR Part 652, provided in Federal Register / Vol. 58, No. 50 / Wednesday, March 
17, 1993 / Rules and Regulations p. 14340 contains the following language: 
o “(3) make it illegal to fish for, retain, or land surf clams and ocean quahogs on 

the same trip;  
o (4) make it illegal to fish for, retain, or land surfclams on a trip designated by a 

vessel operator as being an ocean quahog fishing trip or ocean quahogs on a 
designated surf clam fishing trip;” 

o “Existing § 652.9(a) allows the Regional Director, by publication of a notice in 
the Federal Register, to specify notification requirements that vessel owners or 
operators would have to comply with prior to departure from port or return from 
a fishing trip for surf clams or ocean quahogs.” 

 
- The following language is present in three instances in Amendment 8 to the Fishery 

Management Plan for Atlantic Surfclam and Ocean Quahog Fishery” 
o “Surf clam tags may not be used on cages containing ocean quahogs and ocean 

quahog tags may not be used on cages containing surf clams.” 
 2.3.2.3.2. Issuance of allocation permits, p. 5;  
 9.1.2.4.2. Issuance of allocation permits, page 55;  
 2.2.2. Issuance of allocation permits, p. App 5 39: 
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While the proposed amendment addresses those portions of Amendment 8, the question remains 
as to whether any accepted amendment to the SCOQ FMP alone would supersede the language 
contained within 50 CFR Part 652.  
 
A stronger distinction is needed between two key terms that underpin both the title of the 
proposed amendment and the proposed alternatives. The two terms “identification” and 
“separation” seem to have been conflated in the generation of the proposed amendment, but in 
practice have very different functions. Identification is the core function required to account for 
and properly debit each species from the respective quota for that species in the mixed landings 
scenario that we currently encounter in varying degrees across the geographic range of our 
fishery. Because of how processors like Sea Watch market each species, separation is an issue 
that the industry will be forced to tackle, regardless of how this proposed amendment moves 
forward toward resolution. The mixing of clams in fishable areas is a dynamic driven by global 
warmingii. Therefore, we need the flexibility to separate as our respective businesses see fit. 
While identification may be a technical precursor to future separation technologies, we certainly 
do not believe that separation is a precursor to identification. 
 
The proposed amendments as written do not provide a viable path forward for the industry to 
cost-effectively address the mixed landings issue, nor do any of the proposed amendments result 
in a marginal sustainability gain. 
 
Sea Watch does not view mixed landings as an overall threat to the sustainability of the fishery 
under past, current, or conditions for the foreseeable future. Quota utilization is far below Total 
Allowable Catch for both SC and OQ. Secondly, boats generally avoid areas of high degree of 
mixing to both mitigate risks from enforcement and to minimize operational costs of sorting. 
Therefore, the degree of mixing on the boat is actively minimized. 
 
We believe a Management Strategy Evaluation (MSE) that models different mixed landings 
percentages along with different levels of quota utilization can help quantify the risks to the 
fishery associated with our current characteristics of effort. We believe that a combination of 
high degree of mixing and high quota utilization would be needed before sustainability problems 
could emerge, but we prefer to allow science to set the upper limit guiderails for sustainability. 
We believe the Northeast Fishery Science Center is the entity best equipped to conduct this 
MSE. 

 
Our assumptions that low mixing and low quota utilization do not pose a risk to the fishery are 
rooted in the bycatch reports for each fishery. Note that out fishery is among the lowest in 
bycatch metricsiii, where the highest bycatch for SC is OQ trips, and is OQ for SC targeted trips. 
The highest degree of bycatch is OQ caught in SC targeted trips in the mid-Atlantic. While there 
is a degree of under-reporting of OQ catch, this is done at a concomitant volume-to-volume 
degree of over-reporting of SC landings. During my opportunity to share public comments at the 
Council October 2022 meeting, I provided a sketch of relative bycatch figures for this scenario. 
Below are data that provide a more thorough understanding of the magnitude of the most 
prominent bycatch scenario:  
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- National Bycatch Report Update 3, 2019iv indicates that the OQ bycatch among SC 
directed trips in the Mid-Atlantic is 2.59% of the SC harvest, by weight.  
 

- As supported in page 17 of the public comment documentv, the quota utilization 
percentage of OQ somewhere in the low 40s over the last three years, with 2020 
ending slightly lower. 
 

- Expressed as a percentage of OQ quota, the OQ bycatch amounts to an additional 
1.65% of the OQ quota, not accounting for any bushel density differential. Therefore, 
this percentage PLUS OQ quota utilization over recent years still results in a 
historical low quota utilization. Based on 2021 landings, total ocean quota utilization 
would have been 44.0%. 

 
We agree that we can improve how we quantify landings by employing best practices already 
employed across US fisheries, including the SCOQ fishery. VTR estimates are already employed 
on every clam fishing trip where captains provide an estimate of bycatch for the other species 
landed. The bycatch clam species could be listed separately from the other bycatch species. Our 
view is that this is an incremental improvement over the current under/over reporting tradeoff 
currently underway. We believe reliance on the VTR would eliminate the need for a mixed 
landings declared trip, which is part of proposed Alternatives 2, 3, and 4. 
 
Until we can quantify the implementation costs and risks of amendment implementation given 
the current fishing behavior, we ask for a suspension of enforcement action associated with 
mixed landings. As mentioned before, even with suspension enforcement, fishing vessels would 
still seek to minimize the degree of mixed landings due to market requirements that the two 
species are shucked and processed separately. 
 
With the combination of enforcement suspension and VTR implementation, we have the time to 
develop a proper risk assessment based on science. We have proposed the MSE framework and 
by whom this should be conducted. SCEMFIS has a completedvi and has an ongoingvii project 
that is allowing us to begin to understand the scope of the mixed clam grounds. SCEMFIS 
industry members recently funded a new proposal to develop GIS layers to better visualize the 
degree of mixing in the fishery over time-series from existing datasets.  
 
With enforcement suspension and VTR implementation, we will have the time to investigate and 
understand the costs of implementation of both identification and separation. The public 
comment document does not provide cost estimates that are at this point specific and reliable 
enough to be used as a basis to understand costs of Electronic Monitoring (EM) implementation. 
This is assumed to be an outcome of the Coakley and Hennen proposal on EM that was funded 
by NOAA. Through SCEMFIS, we are working with experts in agricultural engineering to bring 
forth a proposal to understand the costs and capabilities of sorting technologies that work for the 
various needs across the industry. 
 
Our view of a viable alternative removes any mandate on sorting or separation. This will give the 
industry flexibility to implement separation either on-vessels or at the processing plant, 
depending on which technique best suits each individual business enterprise.  
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A summary of points in these comments for consideration are as follows:  
 

- Suspend enforcement of the zero-tolerance for mixed landings.  
o Incentives to minimize mixed landings will remain to minimize costs to separate 

clams and maximize processing efficiency. 
- Implement non-target clam reporting on VTRs.  

o This recommendation is consistent with both National Standard 6 (Variations and 
Contingencies) and 9 (Bycatch). 

- Abandon the concept of the proposed mixed landings trip declaration. 
- To be assured risks tolerances are based on the best available scientific information 

consistent with National Standard 2 (Scientific Information): 
o Commission the NEFMC to conduct and MSE aimed at understanding risks that 

mixed landings pose to sustainability of the fishery. 
o The industry has and will continue to support research on comingled landings 

through SCEMFIS.  
o The NOAA-funded (EM) project will proceed and provide greater understanding 

of the technical challenges of identification. 
o The industry will consider the implementation of separation technology studies 

that suit our various operational needs. 
- Provide greater detail on implementation costs of identification technology, as well as 

a range of scenarios where identification measures are required for the ongoing 
sustainability of the fishery. 

 
Below is a summary of our opinion on each alternative: 
 

- Alternative 1 is not viable because the status quo cannot continue. We need to address 
the issue in some way. Sea Watch opposes Alternative 1. 
 

- Alternatives 2 and 3 are not workable as they assume separation as a precedent to the 
issue of identification. Furthermore, the mandated degree of separation precision goes 
beyond what is needed for continued sustainable management in the fishery. 
Implementation costs of sorting associated with each alternative are inadequately 
characterized. No stakeholders in this process have a full understanding of costs, nor 
is it known over what timeframe these sorting measures can be implemented. 
Alternative 2 or 3 as will lead to more problems than we currently have. Sea Watch 
opposes Alternatives 2 and 3. 

 
- We believe that the long-term solution to address the core issue of identification of 

catch indicates the need for a new alternative modeled after Alternative 4. The 
proposal submitted by Coakley and Hennen for funding on EM will require a few 
years to complete. Implementation of an Alternative 4-type of alternative would only 
need to be considered when risks to sustainability to the fishery grow beyond an 
acceptable level. For example, EM technologies could only be required when mixing 
percentages and/or quota utilization rates reach certain levels that are informed by a 
well-designed MSE. One note on Alternative 4 is that it is not clear how cost-
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recovery is relevant if costs are already incurred through EM implementation. The 
total costs need to be understood as well the mechanism by which costs would be 
implemented. An Alternative 4-type of solution seems workable with suggested 
preconditions and changes detailed above in the summary comment points. 

 
Thank you for the opportunity to comment on the proposed Atlantic Surfclam and Ocean 
Quahog Species Separation Requirements Amendment. 
 
 
 
Sincerely: 
 
 
 
 
Joseph J. Myers 
Sr. Director, Innovation and Sustainability 
 
These comments were submitted by e-mail. 
 

 
i T. Alspach, Personal communication. 
ii E. Powell, personal communication, and reference in Footnote vi. 
iii NOAA Fisheries. 2022. National Bycatch Report https://www.fisheries.noaa.gov/resource/document/national-
bycatch-report. Published 14 February 2018. National Bycatch Report Update 3, 2019. 
https://media.fisheries.noaa.gov/dam-migration/nbr_update_3.pdf. p.13. 
iv NOAA Fisheries. 2022. National Bycatch Report https://www.fisheries.noaa.gov/resource/document/national-
bycatch-report. Published 14 February 2018. Update 3 Tables, Greater Atlantic Region, Table 3.4.2a 
https://media.fisheries.noaa.gov/dam-migration/table_342a.pdf. Updated 8 Jun 2022. 
v Mid-Atlantic Fishery Management Council, National Marine Fisheries Service. 2022.  Species Separation 
Requirements Amendment. Amendment XX to the Atlantic Surfclam and Ocean Quahog Fishery Management Plan 
(NMFS). 
https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/633df2ef89cdc26dfcb7b390/1665004417479/S
COQ_SpeciesSeaprationRqmt_PHD.pdf. published October 2022. 
vi SCEMFIS. 2022. How climate change is pushing surfclams and ocean quahogs into conflict. 
https://www.youtube.com/watch?v=ZPlD2Uiig7g.  
vii Stromp, S. 2022. Evaluation of the degree of co-occurrence of surfclams and ocean quahogs at fishable 
concentrations. SCEMFIS Fall 2022 Meeting. https://www.youtube.com/watch?v=0efDrcg6h2s.  

https://www.fisheries.noaa.gov/resource/document/national-bycatch-report
https://www.fisheries.noaa.gov/resource/document/national-bycatch-report
https://media.fisheries.noaa.gov/dam-migration/nbr_update_3.pdf
https://www.fisheries.noaa.gov/resource/document/national-bycatch-report
https://www.fisheries.noaa.gov/resource/document/national-bycatch-report
https://media.fisheries.noaa.gov/dam-migration/table_342a.pdf
https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/633df2ef89cdc26dfcb7b390/1665004417479/SCOQ_SpeciesSeaprationRqmt_PHD.pdf
https://static1.squarespace.com/static/511cdc7fe4b00307a2628ac6/t/633df2ef89cdc26dfcb7b390/1665004417479/SCOQ_SpeciesSeaprationRqmt_PHD.pdf
https://www.youtube.com/watch?v=ZPlD2Uiig7g
https://www.youtube.com/watch?v=0efDrcg6h2s








From: Jeffrey Pike
To: Coakley, Jessica
Subject: SCOQ Species Separation
Date: Tuesday, November 29, 2022 4:14:14 PM

Jessica
 
Bumble Bee Seafoods has reviewed all the alternatives and supports option #3. 
Sorting onboard vessels is impossible for many harvesters.
Thank you
 
Jeffrey R. Pike
Pike Associates, LLC
C-202.731.9148
 

mailto:jpike@pikeassoc.com
mailto:jcoakley@mafmc.org


 

     Surfside Foods, LLC 

    
Phone:  (856) 785-2115    *    Fax:  (856) 785-0975 

                        
2838 High Street     

 
The draft Atlantic Surfclam and Ocean Quahog (SCOQ) Species Separation 

Requirements Amendment (Amendment) alternatives, to modify the species 

separation requirements in the Atlantic surfclam and ocean quahog fisheries, do not 

adequately recognize the biological, economic, social, and physical interactions 

among the components of the relevant ecosystems. Regulatory changes are needed 

because it has been, and will continue to be, impossible to ensure that 100 percent of 

the catch on a targeted trip is the targeted clam species in every cage. This was well 

communicated by industry prior to the development of the proposed alternatives but 

has not adequately been addressed within the Alternatives.  

A management strategy evaluation (MSE) has not been performed to determine the 

impacts resulting from different levels of non-targeted species in landings. A MSE for 

the proposed amendment should explicitly evaluate a range of management strategies 

in response to the mixing of Atlantic surfclam and ocean quahog species being caused 

by climate change. Until this is done, proposing alternatives for a FMP Amendment is 

pre-mature. An analysis is necessary to determine the flexibility management has 

around a reasonably precise estimate of the proportion of mixing in catches to 

determine the point where the degradation of the precision of landings reports may 

impact the stock assessment. Various incremental landings of the non-targeted 

incidentally caught species must be analyzed so that an allowance can be determined 

that doesn’t increase uncertainty to unacceptable levels. The assessment model 

would be run by the NEFSC to determine the influence of increased uncertainty in the 

landings data, both for the surfclam model and the ocean quahog model. It is quite 

possible that some increases in uncertainty will not materially impact the assessment 

for these two species. Performing this analysis may be as simple as increasing the 

coefficient of variation (CV) on the landings, yet an analysis hasn’t been requested of 

the NEFSC.  
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    Here I will provide my comments on each of the specific alternatives presented in the 

proposed Species Separation Requirements Amendment as well as on the new 

combined trip declaration category: 

Combined Trip Declaration (Alternatives 1,2, & 3) – I think of this as the “Know Before 

You Go” piece of the Amendment. Trip declarations are made before the vessel 

departs the dock (or crosses the demarcation line, 3nm offshore in most areas). For 

many, if not most trips it would be impossible to know if there will be incidental catch of 

the other clam species before making a declaration.  A large percentage of the time 

spent harvesting clams is spent looking, making tows in which the composition of the 

catch is unknown until it is harvested. Industry has performed two analyses of a 

surfclam vessels’ trip area. In one analysis of LaMonica Fine Food’s vessels within the 

Atlantic Shores wind lease area found the median trip area of 10.0 sq. nm for a clam 

vessel harvesting surfclams. Another analysis of all surfclam industry vessels working 

within the Ocean Wind I lease area found the median trip area of 8.41 sq nm. These 

analyses were done using vessel VMS data collected over an eleven-year period.1 

Harvesting over such a large area will inevitably cross areas containing different levels 

of species mixing. 

A change in the tide, the direction of the wind, or a change in the barometric pressure 

will often change the composition of the catch for any given location and as often as 

not, results in the vessel moving or changing its tow up. Even vessels targeting areas 

that are thought to be 100 percent single species may have small amounts of the non-

targeted species, making these vessels out of compliance if a single non-targeted 

clam finds its way into the catch. The proposed amendment hasn’t considered what 

happens if a vessel declares a Combined Trip but catches only one species or 

declares a single species trip but ultimately catches and wishes to retain incidental 

catch of the other species.  

Alternative 1 is not a desirable management alternative because vessels will have to 

operate in violation of the regulations to achieve optimum yield. An increasing number 

of surfclam sets will be on grounds still occupied by ocean quahogs because (1) 

ocean quahogs can bury to avoid warmer waters when necessary, and (2) because 

the ocean quahogs are such long lived creatures, they will continue to occupy the new 

areas where surfclams are setting for many years to come. 
    

 
1 Last Tow, LLC Fishing Route Analytics Reports Prepared by Azavea, 990 Spring Garden Street, 5 th Floor Philadelphia, PA 19123 
(215) 925-2600 http://www.azavea.com 



Alternative 2 is not a desirable management alternative because 100 percent onboard 

sorting would be required, which is impossible. Although vessels would be able to land 

both species on a trip, they would always be in violation of regulations requiring 100 

percent of each cage is a single species. 

Alternative 2 was presented as feasible if trips with mixed catch were “slightly” slowed 

to allow time for onboard sorting. This statement is simply not based on facts. If there 

is species mixing within the catch, cages aboard the vessel will likely contain some 

amount of the non-targeted species – period, it is unavoidable. It is not possible to sort 

100 percent and still run an economically feasible business. This is the reason that the 

SC/OQ Advisory Panel and industry members all communicated that an allowance for 

the non-targeted species was necessary. This alternative does not provide that 

allowance. 

Alternative 3 is not a desirable management alternative because this regulatory 

framework would unnecessarily increase government and industry costs associated 

with administering the regulatory requirements and result in an estimate of each 

species that would likely be much less accurate than a measurement that could easily 

be made by the crew aboard the vessel during the trip. A NOAA Fisheries sampling 

program to assess catch composition after clams are offloaded and before they are 

processed is not necessary nor is it practicable. This Alternative’s measures would 

increase the regulation burden, impact the way the fishery operates such that 

offloading and transportation is disrupted, and will negatively impact fishing operations 

and practices. 

For a port sampling program to produce a sufficiently accurate assessment of the 

catch composition a sufficient sampling of the cages aboard the vessels will be 

necessary. Because the port sampling agent will not know if the clams were caught 

over a limited area or a vast area, or the variability of the load, a relatively high number 

of samples will be necessary for accuracy. Clams will have to be removed from 

multiple cages (cages weigh several thousand pounds when full) and separated to 

measure the volume of each species. Then the clams will have to be put back into 

cages. 

Compare this process to one that a vessel operator would have to undertake to 

accurately report the volume of each species, of a mixed species catch. The vessel 

operator would need to sample only as necessary to determine catch composition. If 

the vessel was harvesting the same area during the entire trip and conditions 

remained such that catch composition didn’t change, limited sampling would be 



enough for accurate reporting of the number of cages for each species. If the vessel 

worked several areas to get the trip or conditions changed such that catch composition 

changed, the vessel operator would know when new sampling would be necessary, 

and how to apportion all sampling results to the species being reported, to accurately 

report catch. Where port sampling would require that clams were removed from cages 

for sampling, the vessel operator would be sampling catch composition before the 

clam were put in cages. In summary, accurately report the volume of each species, of 

a mixed species catch would be very difficult, time consuming and expensive if done 

by port sampling while accurately report the volume of each species, of a mixed 

species catch would be easy and straightforward if done by the vessel operator during 

the trip. 

Vessel Trip Reports (VTRs) can provide the quality data necessary to inform fishery 

science and management. Vessel owners or operators of vessels issued a surfclam or 

ocean quahog permit, are currently required to maintain and submit, an accurate 

fishing log report for each fishing trip. VTR reporting of quantities of surfclams, or 

ocean quahogs incidentally caught and retained would provide the quality data 

necessary to inform fishery science and management for mixed catches.  

Alternative 4 - The feasibility of the implementation of a new onboard electronic 

monitoring (EM) program to assess catch composition has yet to be determined. This 

alternative should not be considered until such feasibility is known. Knowing the many 

hurdles that would need to be addressed for this to be successful, it is likely that an 

EM alternative turns out to be no more accurate than the owner or operator reporting 

the number of cages of the non-target species using VTRs. EM, in my opinion, will 

take much longer to perfect and be much more costly than anticipated.  

Because Alternative 4 would not allow the mixing of both clam species within the 

cages or onboard the vessel until the implementation of a new onboard electronic 

monitoring (EM) program to assess catch composition is put in place, we are 

potentially many years away from actual modifications to the regulations if choosing 

this alternative, therefor this alternative is not currently acceptable.  

SUMMARY 

Current regulations must be modified to allow landing both Atlantic surfclams and 

ocean quahogs on the same trip. Alternatives 1 and 2 are not appropriate because 

they do not permit some level of mixing of both clam species within the cages. In these 

high-volume fisheries that are overlapping due to climate change, it has become 



impossible to ensure that 100 percent of the catch on a targeted trip is the targeted 

clam species in every cage. The areas of overlapping will likely grow larger while it will 

be these same areas needed to support the fishery. Even if a vessel chose to 

separate the different species into separate cages there would always remain some 

level of mixing. An evaluation is necessary to determine where incremental landings 

increase of the non-targeted incidentally caught species increase the uncertainty for 

biomass assessment levels of the targeted and non-targeted species to unacceptable 

levels. 

The implementation of a new NOAA Fisheries sampling program to assess catch 

composition under Alternative 3 is not practical. Many cages would have to be 

dumped and sampled to get an accurate count of both species because cages with 

clams caught from different areas will have a different composition of species mixing; 

whereas an accurate accounting could be determined easily by the vessel operator 

during the normal course of the trip.  

Alternative 4 isn’t practical at this time and it may take many years for an electronic 

monitoring program would be robust enough to assess catch composition in the 

SC/OQ fisheries. 

A management alternative is needed where - vessels declare the targeted fishery as 

they currently do; vessels can retain non-targeted surfclam or ocean quahog if all 

retained catch is reported on the VTR; and vessels have some allowance for non-

targeted species within cages. We do not currently have an acceptable management 

alternative.  

Thank you for considering our comments.  

 

Regards, 

 

Thomas Dameron 
Government Relations & 
Fisheries Science Liaison 
Surfside Foods, LLC 
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Overview 
Last Tow LLC is working with Oceanside Marine/LaMonica Fine Foods and Atlantic Shores to help plan 

for wind turbine development that will be minimally disruptive to local fishing operations. Azavea was 

contracted by Last Tow to perform analytics on past fishing trips by Oceanside Marine vessels within the 

Atlantic Shores leasing area. The objective was to help give Oceanside Marine/LaMonica Fine Foods a 

better understanding of the spatio-temporal characteristics of these fishing trips which will help inform 

Atlantic Shores’ placement of wind turbines and inter-array cables. This report outlines the work and 

findings.  

 

 

Trip data 
Last Tow provided NOAA Vessel Monitoring System (VMS) point data of periodic time stamped 
locations for each ship. Approximate trip paths were generated by arranging the points in 
chronological order and then connecting them. In the absence of actual travel path data, the 
ships were assumed to have traveled in a straight line from each point to the subsequent one. 
For each segment, estimates were calculated for speed and direction based on the coordinates 
and timestamps of the starting and ending points.  

Classifying fishing and transit segments 
For the purpose of the analysis, it was necessary to separate the ‘transit’ (i.e. travel to and from fishing 

locations) from the ‘towing’ (i.e. engaged in active fishing) segments. The raw point data did not include 

a record of the fishing status of the boat at that time so each segment needed to be classified into these 

two categories. At the suggestion of Last Tow, all segments in which the boat was traveling at an 

estimated speed of four knots or less were classified as towing and the rest were labeled as transit.  
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Fig 1. In this and other maps, red and green lines indicate segments that were originally classified as 

‘transit’ and  ‘towing’, respectively.  This shows all of the transit and towing segments for a single year of 

one boat. 

 

While this rule worked to an extent, it was not perfect. For example: in the first-pass analysis, there 

were cases in which a single fishing segment would be found within an otherwise uninterrupted stretch 

of transit. It was usually not clear exactly why the boat slowed down for that one segment. However, it 

was clear from context that the boat had not simply slowed to fish in the middle of its transit.  
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Fig 2. An example of a misclassified transit segment 

On the flip side, there were misclassified towing segments. Continuous fishing periods are easily 

identifiable because they consist of many consecutive short transit segments that zig and zag back and 

forth across a bounded space. Occasionally these contextually obvious towing segments would have a 

speed greater than 4 knots. This was often due to the inconsistency in the time intervals between 

readings. Generally, points were recorded about an hour apart but there were some cases in which they 

were as frequent as a few minutes. The abbreviated segments yielded much greater variance in the 

estimated speeds. It is possible for a boat in the act if fishing to travel faster than 4 knots over the small 

sample of a few minutes. 

 

 

 
Fig 3. An example of a fishing trip with a series of short segments. Because the readings were so frequent 

there were many small fishing segments that had speeds greater than 4 knots and were there misclassified 

as transit. 
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Several different rules were explored in an effort to try to remove these outliers. Ultimately, an 

algorithm was implemented to examine all segments that were bounded by two segments of the 

opposite type. It checked the speed, direction, and distance of the segment in question and compared 

the values to predefined thresholds. If two out of three criteria were met, the classification of the 

segment would change.  

 

The three thresholds for reclassifying a travel segment to towing were: a speed of 4.6 knots or less, a 

duration of less than 36 minutes, and a distance of less than 1.2 nautical miles. These thresholds were 

determined by iterating over a series of options and finding the combination that yielded a significantly 

larger change in the number of trip polygons (described in the next section) than others. This suggests 

that the aforementioned thresholds found a natural break in the data and did a better job of classifying 

than others. 

 

Outlier threshold options Decrease in trip polygons from previous set 

Duration: ​<​ ​0.4 hrs; ​Distance:  ​< 0.8 nm; ​Speed: ​< 
4.2 knots  

-- 

< 0.5 hr; < 1 nm; < 4.4 knots 8 

< 0.6 hr; < 1.2 nm; < 4.6 knots 36 

< 0.7 hr; < 1.4 nm; < 4.8 knots 7 

< 0.8 hr; < 1.6 nm; < 5.0 knots 15 

< 0.9 hr; < 1.8 nm; < 5.2 knots 8 

< 1.0 hr; < 2.0 nm; < 5.4 knots 11 

< 1.1 hr; < 2.2 nm; < 5.6 knots 12 

 

The decrease in the number of trip polygons for the selected threshold was the only statistical outlier 

within the group (i.e. the value was more than two standard deviations from the mean).  

Fishing trip polygons 
After filtering out transit segments, an approach was developed to measure the size and shape of a 

“fishing trip.” This is distinct from what this report will refer to as an ‘event’ which is the set of collective 

boat movements between leaving shore and returning. In this context, a fishing trip is defined as the set 

of continuous towing segments (i.e. the familiar clusters of green lines from fig. 1). Fishing trips do not 

include the transit portion of an event. There are some cases in which a boat would travel out from 

shore, fish in an area for a period of time, travel to another area, fish again, and then return to shore. In 

this case, the event would include multiple trips. Last Tow believed that the shape of a trip would be 
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more instructive than that of an event because the trip shape is the geographic unit that will actually 

need to fit into the turbine grid.  

 

The fishing trip polygons were defined as the convex hulls of all points within a fishing trip. A convex 

hull, in this context, is a the smallest convex polygon that contains all of the points within the set. This 

means that the resulting polygon will have no interior angles greater than 180 degrees and no line 

between any two vertices will pass outside of the polygon.  

 

 
Fig 4. Example creation of a fishing trip polygon: All of the consecutive fishing trip points. 

 

 

 
Fig 5. The points after they had been connected to make segments 
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Fig 6. The convex hull of all segments within this fishing trip 

 

It would be possible to draw a smaller polygon that also encompassed all of the points but the convex 

hull would be more predictive of the actual amount of area needed for a similar future trip: If another 

boat fished in this same area as shown in figs. 4-6, it would not exactly repeat the pattern. It would be 

more likely to occupy the same amount of general area (i.e. the polygon) but move to slightly different 

space. 

 

Analysis 
Analysis of the derived datasets (i.e. segments and trip polygons) had three main components: 

 

1. Trip shape analysis  

2. Ship travel path density 

3. Travel direction 

4. Proportion of fishing within EDF Renewable Zone 

 

Trip shape analysis 
Last Tow decided to limit fishing trip mapping and analysis to trips with a duration between 20 and 28 

hours. This helped to eliminate outlier trips that could have occured for a number of different reasons. It 

also removed small polygons that were the result of residual segment misclassification. The analysis was 

focused on the trips that were most characteristic of normal fishing events. It also only included fishing 

trips for which at least half of the area overlapped with the EDF Renewable Zone. Between 2008 and 

2019 there were 144 qualifying trips.  
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Fig 7. Left-skewed distribution of trip sizes 

 

The average size of fishing trips (19.83 sq nm) was higher than the median (10.6) due to some large 

outliers. Half of the trips were smaller than 10 sq nm and 47 (32.6%) were smaller than 5.  

 

  
Fig 8. An outlier large fishing trip (120.3 sq nm) with a particularly meandering path 

 

The fishing trip durations were more normally distributed with both median and mean values of about 

24 hours.  

 

 

8 3 February 2020 
 



 

Last Tow: Fishing Route Analytics Report  

 
Fig 9. Distribution of trip durations 

 

Surprisingly, there seemed to be little to no correlation between size and duration. Some ships fished in 

very compact patterns while others covered more ground in the same amount of time.  

 
Fig 10. Very little correlation between trip duration and area 

 

Given the large number of polygons within a confined area, it would be difficult to map all of the trip 

polygons and still get a sense of what they looked like, so representative samples were selected. Fig 11 

shows a sample of 10 fishing trip polygons are in the middle of the area distribution, with five each on 

either side of the median. In other words these are ‘typically sized’ polygons.  
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Fig 12. A selection of representatively sized polygons, overlaid with the EDF boundary 

 

The appendix includes maps of additional samples that are selected using the same process but for 

duration and compactness (perimeter to area ratio). There are also maps showing a random sample of 

trips from one of the boats ​The Jersey Devil. 

 

A set of points were  also generated that could simulate the future grid of wind turbines and give the 

map viewer a rough sense of how the size and shapes of past trips would fit into it. These grids are not 

aligned with planned turbines nor are they oriented in the correct direction. They are simply meant to 

give a visual reference of different grid distances. 
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Fig 13. Typically sized fishing trip polygons overlaid with potential turbine grids spaced out at 1nm x 1nm 

(left), 2nm x 2nm (center), and 3nm x 3nm (right) 

Ship travel path density 
In addition to the size and shape of each fishing trip, Last Tow was also interested in understanding 

which parts of the EDF Renewable energy have been highly trafficked by fishing boats in the past. Line 

density maps were developed to measure and visualize boat traffic. 

 

The segment data that was derived from original point locations was used to determine the paths. The 

EDF zone is broken up into 0.2nm x 0.2nm grid cells. The value associated with each grid cell 

corresponds to the number of boats that passed through it (boats in the act of fishing, in the case of fig. 

14). There was a much higher concentration of fishing in the northern part of the region. 
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Fig 14. Density of fishing segments, all years 

 

As you can see in fig. 15, boats in transit occupied different parts of the region than those that were 

fishing. 
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Fig 15. Density of transit trips within the EDF zone 
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Travel direction 
The orientation of the turbine grid could affect the ability of future ships to recreate past fishing routes 

so  the direction of travel of past trips within the EDF zone was quantified. Each segment was sorted into 

one of 16 different directional buckets (e.g. N, NNE, NE, ENE, etc.).  

 

The polar plot in fig 16 shows which directions fishing boats traveled in most frequently over the extent 

of the dataset. The radial axis indicates the total mileage of all boats in a specific direction. For example, 

over the course of all years, all boats traveled roughly East-Northeast for about 6500 nautical miles.  

 

 
Fig 16. The fishing boats traveled in slightly different directions when towing as compared to when simply 

in transit 

 

This appendix includes additional polar plots that show total direction of travel broken down by 

individual boat over all years and by year for only trips by ​The Jersey Devil. 
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Proportion of Fishing Within EDF Renewable Zone 
Last Tow interested in understanding the annual breakdown of total fishing time spent inside and 

outside of the EDF renewable region. Fig 17 represents those results in table form. 

 

 

Fig. 17. Percentage of all fishing hours that occurred within the EDF renewable region. 

 

This table shows what percentage of all fishing hours occurred within the EDF zone. As you can see, 

more than 90% of all fishing took place outside of the zone between 2007 and 2014 before increasing in 

2015. 

 

Appendix 
A. Fishing trip charts 

B. Fishing trip maps 

C. Polar plots 

D. EDF renewable zone fishing  

E. Line density maps 
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(A) Fishing Trip Charts 

Item A.1 

 

Item A.2 
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Item A.3 
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(B) Fishing trip maps 

Items B.1 - Size 
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Items B.2 - Compactness
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Items B.3 - Duration 
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Items B.4 - Jersey Devil 
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(C) Polar plots 

Item C.1 
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Item C.2 
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Item C.3 

 

(D) EDF Renewable Zone Fishing 

Item D.1 

 

(E) Line density maps 
 

 

36 3 February 2020 
 



EDF Zone

# of Boat Trips

0

0 - 13

13 - 25

25 - 38

38 - 50

50 - 63

63 - 75

75 - 88

88 - 101

101 - 113

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone

In 0.2 x 0.2nm (0.04 sq nm) grid cells;
Years 2008 - 2019; All boats



EDF Zone

# of Boat Trips

0

0 - 8

8 - 15

15 - 22

22 - 30

30 - 37

37 - 45

45 - 52

52 - 60

60 - 67

OSM Standard

Fishing Boat Transit Density
within the EDF Renewable
Energy Zone (2008-2019)
All boats; all years; In 0.2 x 0.2nm
(0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

1

2

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2008)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2009)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

1

2

3

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2010)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2011)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2012)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2013)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2014)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2015)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2016)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2017)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2018)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 2

2 - 4

4 - 6

6 - 8

8 - 9 

9 - 11

11 - 13

13 - 15

15 - 42

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil (2019)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



EDF Zone

# of Boat Trips

0

0 - 8

8 - 15

15 - 22

22 - 30

30 - 37

37 - 45

45 - 52

52 - 60

60 - 67

OSM Standard

Fishing Trip Density within the
EDF Renewable Energy Zone
for the Jersey Devil 
(2008-2019)
In 0.2 x 0.2nm (0.04 sq nm) grid cells



 

Last Tow, LLC 

Fishing Route Analytics Report: Ocean Wind 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Prepared by 

 

990 Spring Garden Street, 5th Floor 

Philadelphia, PA 19123 

(215) 925-2600 

http://www.azavea.com  

http://www.azavea.com/


 

Last Tow: Fishing Route Analytics Report: Ocean Wind     

 
2            31 March 2020 

 

Overview 
Last Tow LLC is working to help plan for wind turbine development that will be minimally disruptive to 

local fishing operations.  

 

This is the second Fishing Route Analytics Report that has been compiled. For the first report, Azavea 

was contracted by Last Tow to perform analytics on past fishing trips within the Atlantic Shores leasing 

area. The objective was to help give LaMonica Fine Foods a better understanding of the spatio-temporal 

characteristics of these fishing trips which will help inform Atlantic Shores’ placement of wind turbines 

and inter-array cables.  

 

In the second Fishing Route Analytics Report, Last Tow contracted Azavea to reproduce the same 

analysis for the Ocean Wind leasing area. This report outlines the work and findings for the Ocean Wind 

analysis. 

Trip data 
This section describes the format of the dataset and analysis process in detail. The process that this 

section describes was designed during the creation of the first report project and applied to the Ocean 

Wind analysis. The graphics represent examples from Atlantic Shores but illustrate the same dynamics 

as Ocean Wind. 

 

Last Tow provided NOAA Vessel Monitoring System (VMS) point data of periodic time stamped locations 
for each ship. Approximate trip paths were generated by arranging the points in chronological order and 
then connecting them. In the absence of actual travel path data, the ships were assumed to have 
traveled in a straight line from each point to the subsequent one. For each segment, estimates were 
calculated for speed and direction based on the coordinates and timestamps of the starting and ending 
points.   

Classifying fishing and transit segments 
For the purpose of the analysis, it was necessary to separate the ‘transit’ (i.e. travel to and from fishing 

locations) from the ‘towing’ (i.e. engaged in active fishing) segments. The raw point data did not include 

a record of the fishing status of the boat at that time so each segment needed to be classified into these 

two categories. At the suggestion of Last Tow, all segments in which the boat was traveling at an 

estimated speed of four knots or fewer were classified as towing and the rest were labeled as transit.  
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Fig 1. In this and other maps, red and green lines indicate segments that were originally classified as 

‘transit’ and  ‘towing’, respectively.  This shows all of the transit and towing segments for a single year of 

one boat. 

 

While this rule worked to an extent, there were exceptions. For example: in the first-pass analysis, there 

were cases in which a single fishing segment would be found within an otherwise uninterrupted stretch 

of transit. It was usually not clear exactly why the boat slowed down for that one segment. However, it 

was clear from context that the boat had not simply slowed to fish in the middle of its transit.  
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Fig 2. An example of a misclassified transit segment 

On the flip side, there were misclassified towing segments. Continuous fishing periods are easily 

identifiable because they consist of many consecutive short transit segments that zig and zag back and 

forth across a bounded space. Occasionally these contextually obvious towing segments would have a 

speed greater than 4 knots. This was often due to the inconsistency in the time intervals between 

readings. Generally, points were recorded about an hour apart but there were some cases in which they 

were as frequent as a few minutes. The abbreviated segments yielded much greater variance in the 

estimated speeds. It is possible for a boat in the act if fishing to travel faster than 4 knots over the small 

sample of a few minutes. 

 

 

 
Fig 3. An example of a fishing trip with a series of short segments. Because the readings were so frequent 

there were many small fishing segments that had speeds greater than 4 knots and were therefore 

misclassified as transit. 
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Several different rules were explored in an effort to try to remove these outliers. Ultimately, an 

algorithm was implemented to examine all segments that were bounded by two segments of the 

opposite type. It checked the speed, direction, and distance of the segment in question and compared 

the values to predefined thresholds. If two out of three criteria were met, the classification of the 

segment would change.  

 

The three thresholds for reclassifying a travel segment to towing were: a speed of 4.6 knots or fewer, a 

duration of fewer than 36 minutes, and a distance of fewer than 1.2 nautical miles. These thresholds 

were determined by iterating over a series of options and finding the combination that yielded a 

significantly larger change in the number of trip polygons (described in the next section) than others. 

This suggests that the aforementioned thresholds found a natural break in the data and did a better job 

of classifying than others. 

 

Outlier threshold options Decrease in trip polygons from previous set 

Duration: < 0.4 hrs; Distance:  < 0.8 nm; Speed: < 
4.2 knots  

-- 

< 0.5 hr; < 1 nm; < 4.4 knots 8 

< 0.6 hr; < 1.2 nm; < 4.6 knots 36 

< 0.7 hr; < 1.4 nm; < 4.8 knots 7 

< 0.8 hr; < 1.6 nm; < 5.0 knots 15 

< 0.9 hr; < 1.8 nm; < 5.2 knots 8 

< 1.0 hr; < 2.0 nm; < 5.4 knots 11 

< 1.1 hr; < 2.2 nm; < 5.6 knots 12 

 

The decrease in the number of trip polygons for the selected threshold was the only statistical outlier 

within the group (i.e. the value was more than two standard deviations from the mean).  

Fishing trip polygons 
After filtering out transit segments, an approach was developed to measure the size and shape of a 

“fishing trip.” This is distinct from what this report will refer to as an ‘event’ which is the set of collective 

boat movements between leaving shore and returning. In this context, a fishing trip is defined as the set 

of continuous towing segments (i.e. the familiar clusters of green lines from fig. 1). Fishing trips do not 

include the transit portion of an event. There are some cases in which a boat would travel out from 

shore, fish in an area for a period of time, travel to another area, fish again, and then return to shore. In 

this case, the event would include multiple trips. Last Tow believed that the shape of a trip would be 
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more instructive than that of an event because the trip shape is the geographic unit that will actually 

need to fit into the turbine grid.  

 

The fishing trip polygons were defined as the convex hulls of all points within a fishing trip. A convex 

hull, in this context, is the smallest convex polygon that contains all of the points within the set. This 

means that the resulting polygon will have no interior angles greater than 180 degrees and no line 

between any two vertices will pass outside of the polygon.  

 

 
Fig 4. Example creation of a fishing trip polygon: All of the consecutive fishing trip points. 

 

 

 
Fig 5. The points after they had been connected to make segments 
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Fig 6. The convex hull of all segments within this fishing trip 

 

It would be possible to draw a smaller polygon that also encompassed all of the points but the convex 

hull would be more predictive of the actual amount of area needed for a similar future trip: If another 

boat fished in this same area as shown in figs. 4-6, it would not exactly repeat the pattern. It would be 

more likely to occupy the same amount of general area (i.e. the polygon) but move to slightly different 

space. 

Analysis 
Analysis of the derived datasets (i.e. segments and trip polygons) had four main components: 

 

1. Trip shape analysis  

2. Ship travel path density 

3. Travel direction 

4. Proportion of fishing within Ocean Wind lease area 

 

Trip shape analysis 
Last Tow decided to limit fishing trip mapping and analysis to trips with a duration greater than 10 

hours. This helped to eliminate outlier trips that could have occured for a number of different reasons. It 

also removed small polygons that were the result of residual segment misclassification. The analysis was 

focused on the trips that were most characteristic of normal fishing events. It also only included fishing 

trips for which at least 30% of the area overlapped with the Ocean Wind lease area. Between 2007 and 

2019 there were 162 qualifying trips.  
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Fig 7. Left-skewed distribution of trip sizes 

 

The average size of fishing trips (16.39 sq nm) was higher than the median (8.41) due to some large 

outliers. Over half (92, 56.8%) of the trips were smaller than 10 sq nm and 37 (22.8%) were smaller than 

5.  

 

  
Fig 8. An outlier large fishing trip (120.3 sq nm) with a particularly meandering path 

 

The qualifying trips (i.e. those lasting longer than 10 hours) had a roughly normal distribution with a long 

right tail. This is because there were some outlier trips lasting longer than 50-60 hours but the outlier 

short trips were removed. The longer outliers led to an average (33.59 hours) that was greater than the 

median (23.87 hours). 
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Fig 9. Distribution of trip durations 

 

Surprisingly, there seemed to be little to no correlation between size and duration. Some ships fished in 

very compact patterns while others covered more ground in the same amount of time.  

 
Fig 10. Very little correlation between trip duration and area 

 

Given the large number of polygons within a confined area, it would be difficult to map all of the trip 

polygons and still get a sense of what they looked like, so representative samples were selected. Fig 11 

shows a sample of 10 fishing trip polygons are in the middle of the area distribution, with five each on 

either side of the median. In other words these are ‘typically sized’ polygons.  
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Fig 12. A selection of representatively sized polygons, overlaid with the Ocean Wind boundary 

 

The appendix includes maps of additional samples that are selected using the same process but for 

duration and compactness (perimeter to area ratio). 

 

A set of points were  also generated that could simulate the future grid of wind turbines and give the 

map viewer a rough sense of how the size and shapes of past trips would fit into it. These grids are not 

aligned with planned turbines nor are they oriented in the correct direction. They are simply meant to 

give a visual reference of different grid distances. 
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Fig 13. Typically sized fishing trip polygons overlaid with potential turbine grids spaced out at 1nm x 1nm 

(left), 2nm x 2nm (center), and 3nm x 3nm (right) 

Ship travel path density 
In addition to the size and shape of each fishing trip, Last Tow was also interested in understanding 

which parts of the Ocean Wind leasing area have been highly trafficked by fishing boats in the past. Line 

density maps were developed to measure and visualize boat traffic. 

 

The segment data that was derived from original point locations was used to determine the paths. The 

Ocean Wind leasing area is broken up into 0.2nm x 0.2nm grid cells. The value associated with each grid 

cell corresponds to the number of boats that passed through it (boats in the act of fishing, in the case of 

fig. 14). There are three main concentrations of fishing activity within the Ocean Wind leasing area. All 

three are roughly on the Southeast edge. Two of them fall predominantly within the priority area, which 

is outlined by the thinner white line. 
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Fig 14. Density of fishing segments, all years 

 

As you can see in fig. 15, boats in transit occupied different parts of the region than those that were 

fishing. 
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Fig 15. Density of transit trips within the Ocean Wind leasing area 

Travel direction 
The orientation of the turbine grid could affect the ability of future ships to recreate past routes so  the 

direction of travel of past trips within the Ocean Wind leasing area was quantified. Each segment was 

sorted into one of 16 different directional buckets (e.g. N, NNE, NE, ENE, etc.).  

 

The polar plot in fig 16 shows which directions fishing boats traveled in most frequently over the extent 

of the dataset. The radial axis indicates the total mileage of all boats in a specific direction. For example, 
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over the course of all years, all boats moved in the East-Northeast direction for about 900 nautical miles 

while fishing within the Ocean Wind leasing area.  

 

 
Fig 16. Fishing boats in the Ocean Wind area were more oriented towards East-West than North-South 

movement when fishing 

 

By contrast, fig 17 shows that boats in transit traveled North-South much more frequently through the 

leasing area when they were in transit. It also shows that most of the time that boats were navigating 

through the Ocean Wind leasing area, they were in transit. 
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Fig 17. The fishing boats traveled in very different directions when towing as compared to when simply in 

transit 

 

This appendix includes an additional polar plot that shows the total direction of travel broken down by 

company over all years. 

Proportion of Fishing Within Ocean Wind leasing area 
Last Tow interested in understanding the annual breakdown of total fishing time spent inside and 

outside of the Ocean Wind leasing area as well as the priority area within it. Fig 18 represents those 

results in table form. 
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Fig. 17. Percentage of all fishing hours that occurred within the Ocean Wind leasing area. 

 

This table shows what percentage of all fishing hours occurred within the Ocean Wind leasing area as 

well as the priority area. As you can see, over 99% of all fishing took place outside of the leasing area. Of 

the total fishing hours within it, the proportion within the priority area fluctuated but in general it was 

between 50 and 100% of all Ocean Wind fishing hours. 

 

Appendix 
A. Fishing trip charts 

B. Fishing trip maps 

C. Polar plots 

D. Ocean Wind leasing area fishing  

E. Line density maps 
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(A) Fishing Trip Charts 

Item A.1 

 

Item A.2 
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Item A.3 
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(B) Fishing trip maps 

Items B.1 - Size 
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Items B.2 - Compactness
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Items B.3 - Duration 
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(C) Polar plots 

Item C.1 
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Item C.2 

 

Item C.3 
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(D) Ocean Wind Leasing Area Fishing 

Item D.1 
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(E) Line Density Maps 

Item E.1 
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Item E.2 
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