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7.0 AFFECTED ENVIRONMENT 
This section identifies and describes the biological, physical, and human environment that may be 
affected by the action proposed in Amendment 1 to the Herring FMP.  The affected environment is 
described below based on valued ecosystem components (VECs) that were identified specifically for 
Amendment 1.  The VECs for consideration in Amendment 1 include: Atlantic herring; protected 
resources; physical environment and essential fish habitat (EFH); fishery-related businesses and 
communities; and other fisheries. 
 
VECs represent the resources, areas, and human communities that may be affected by a Proposed Action 
or alternatives and by other actions that have occurred or will occur outside the Proposed Action.  VECs 
are the focus of an EIS since they are the “place” where the impacts of management actions are exhibited.  
An analysis of impacts is performed on each VEC to assess whether the direct/indirect effects of an 
alternative adds to or subtracts from the effects that are already affecting the VEC from past, present and 
future actions outside the Proposed Action (i.e., cumulative effects). 
 
One of the fundamental principles of cumulative effects analysis is that the environmental impacts are 
focused on those effects that are truly meaningful.  The range of VECs identified for this amendment have 
a reasonable likelihood of meaningful impacts.  Changes to the Herring FMP have potential to directly 
affect the Atlantic herring resource.  Similarly, management actions that would alter the distribution and 
magnitude of fishing effort for herring could directly or indirectly affect other species and their 
corresponding fisheries, which, for this amendment, have been identified as mackerel and lobster.  The 
physical environment and EFH VEC focuses on habitat types vulnerable to activities related to directed 
fishing for herring.  The protected resources VEC focuses on those protected species with a history of 
encounters with the herring fishery.  The fishery-related businesses and communities VEC could be 
affected directly or indirectly through a variety of complex economic and social relationships associated 
with either the managed species (herring) or any of the other VECs. 
 
The descriptive and analytic components of this document are constructed in a consistent manner.  The 
Affected Environment section traces the history of each VEC and consequently addresses the impacts of 
past actions.  This section is designed to enhance the readers’ understanding of the historical, current, and 
near-future conditions (baselines and trends) in order to fully understand the anticipated environmental 
impacts of the management alternatives and independent measures under consideration in this 
amendment.  The direct/indirect and cumulative impacts of these alternatives and measures are then 
assessed in Section 8.0 of this document (p. 461) using a very similar structure to that found in the 
Affected Environment. 
 
This EIS, therefore, is intended to follow each VEC through each management alternative.  Figure 10 
demonstrates the general approach used in this document. 
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Figure 10  Orientation of Amendment 1 Impact Analysis (VECs in Rows) 
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Note: The above figure illustrates the structure of the DSEIS, in which seven management alternatives 
were considered by the Council.  This structure also applies to the analysis of the Proposed Management 
Action in this Final EIS (Section 4.0). 
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7.1 ATLANTIC HERRING 
This section identifies and describes the resource that may be most affected by the action proposed in 
Amendment 1 to the Herring FMP – Atlantic Herring.  Atlantic herring is one of the valued ecosystem 
components (VECs) identified specifically for Amendment 1 (see above discussion). 
 
The following description of the Atlantic herring resource is updated from the Atlantic Herring FMP 
(March 1999) and the recently-published Final Environmental Impact Statement (FEIS) for Minimizing 
Impacts of the Atlantic Herring Fishery on Essential Fish Habitat (NMFS, January 2005).  Both of these 
documents, as well as the Environmental Assessment for the EFH components of the Herring FMP 
(October 1998) and annually-published Stock Assessment and Fishery Evaluation (SAFE) Reports (1998-
2003), should be referenced for additional information about the herring resource. 
 
In addition to the information presented below, the next TRAC assessment for the Atlantic herring 
resource is scheduled to occur during Spring 2006, shortly after the completion of this amendment 
document.  Any available updated stock and biological information from the TRAC assessment will 
therefore be incorporated into the next herring fishery specification process (Summer 2006) and included 
in the Environmental Assessment of the 2007-2009 fishery specifications. 
 

7.1.1 Background Biological Information 
Atlantic herring are distributed along the Atlantic coast from North Carolina to the Canadian Maritime 
provinces.  The management unit for the Atlantic Herring FMP is defined as the Atlantic herring resource 
throughout the range of the species within the U.S. waters of the northwest Atlantic Ocean from the 
shoreline to the seaward boundary of the exclusive economic zone (EEZ).  The stock complex includes 
herring, which migrate through Canadian waters, beyond the range of management of the proposed 
Atlantic Herring FMP.  Schools of adult herring undertake extensive migrations to areas where they feed, 
spawn and overwinter.  Herring are found all along the coast in inshore and offshore waters to the edge of 
the continental shelf during late winter and early spring.  The changing seasonal distribution of herring 
has given rise to both mobile and fixed gear fisheries that harvest herring of all age groups. 
 

7.1.1.1 Distribution of the Resource 
Herring are found in cold-temperature and boreal waters of the Northern Hemisphere on both sides of the 
Atlantic.  In the western Atlantic, herring range from southwest Greenland to northern Labrador and south 
to Cape Hatteras in North Carolina.  Herring can be found in every major estuary from the northern Gulf 
of Maine to the Chesapeake Bay.  They are most abundant north of Cape Cod and become increasingly 
scarce south of New Jersey (Kelly and Moring 1986) with the largest and oldest fish found in the southern 
most portion of the range (Munro 2002).  All life stages of Atlantic herring can be found in high 
abundance in the Gulf of Maine (Munro 2002), and in lower abundance in the mid-Atlantic, but only 
adult herring are found to be abundant south of Narragansett Bay (Reid et al. 1999; Stone et al. 1994). 
 
The essential fish habitat (EFH) designations for Atlantic herring provide a general overview of the 
distribution of the herring resource at various life stages and are illustrated in Figure 51 – Figure 54 of 
this document (p. 235 – 238). 
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Adult Atlantic herring are found in shallow inshore waters, 20 meters deep, to offshore waters up to 200 
meters deep (NEFMC 1999; Munro 2002), but seldom migrate to depths more than 50 fathoms (300 ft or 
91.4 meters) (Kelly and Moring 1986).  They prefer water temperatures of 5o – 9o C (Munro 2002; 
Zinkevich 1967), but may overwinter at temperatures as low as 0o C (Reid et al. 1999).  The lower salinity 
limit for adult herring is 28 ppt, with a preference for increasing salinities with increasing fish age. 
 
Juvenile Atlantic herring are usually found in water depths of 15-135 meters (NEFMC 1998a).  They 
prefer water temperatures of 8o –12o C, and a salinity range of 26 - 32 ppt, although they can tolerate 
salinities as low as 5 ppt for short periods (Munro 2002; Kelly and Moring 1986; Brawn 1960a; Stickney 
1969; Reid et al. 1999).  This salinity tolerance allows juvenile herring to penetrate the inshore waters of 
estuaries and bays.  There are records of juveniles being found as far as 68 km up the Hudson River 
(Smith 1985). 
 
Information compiled by Stone et al. (1994) and Jury et al. (1994) for NOAA’s Estuarine Living Marine 
Resource Program (ELMR) was used to designate essential fish habitat for species of marine fish in 
inshore estuaries and embayments along the Atlantic coast of the U.S.  Examination of the information for 
Atlantic herring in inshore areas south of Cape Cod reveals that adults are common in more northern 
locations throughout the year, but are more abundant in the fall and winter.  Further south, from New 
York to Chesapeake Bay, they are absent in the summer and never abundant.  Juveniles are common in 
more northern areas throughout the year and in all locations except Chesapeake Bay in the spring.  They 
are not abundant anywhere at any time.  When examining months of the year and locations when both life 
stages are present, it becomes clear that there is a progression from north to south, with adults and 
juveniles in the northern estuaries and embayments throughout the year, neither life stage in more 
southern locations in the summer, only juveniles in Great South Bay (Long Island) and along the New 
Jersey coast and Delaware Bay in the spring, and only adults in the south in the winter (see EFH FEIS for 
more detailed information, NMFS 2005). 
 
Figure 54 on p. 238 of this document provides a generalized illustration of Atlantic herring distribution 
based on the essential fish habitat (EFH) designation for Atlantic herring adults (see EFH Omnibus 
Amendment, NEFMC 1998, for more information about herring EFH). 
 

7.1.1.2 Reproduction and Early Life History 
Atlantic herring have a tendency to return to natal spawning grounds throughout their lifetime to spawn 
(Ridgway 1975, Sindermann 1979).  This behavior is fundamental to the species’ ability to maintain 
discrete spawning aggregations and is the basis for hypotheses concerning stock structure in the northwest 
Atlantic.  Evidence for this homing behavior is provided by a tagging study in Newfoundland which 
showed a 73% return rate of adult Atlantic herring to the same spawning grounds where they were tagged 
(Wheeler and Winters 1984) and by observations of year-to-year changes in the abundance and age 
composition of spawning aggregations on discrete banks and shoals off southwest Nova Scotia 
(Stephenson et al. 1998). 
 
Spawning occurs in specific locations in the Gulf of Maine in depths of 20 to 50 meters (about 60-300 
feet), on coastal banks such as Jeffreys Ledge and Stellwagen Bank located 8-40 km offshore, along the 
eastern Maine coast between the U.S.-Canada border and Jonesport (44º 32' N), and at various other 
locations along the western Gulf of Maine coast (Reid et al. 1999, Munroe 2002).  In Canada, spawning 
also occurs south of Grand Manan Island (in the entrance to the Bay of Fundy) and on various banks and 
shoals south of Nova Scotia.  Herring also spawn on Nantucket Shoals and Georges Bank, but not further 
south (Figure 11).  Spawning occurs in the summer and fall, starting earlier along the eastern Maine coast 
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and southwest Nova Scotia (August – September) than in the southwestern Gulf of Maine (early to mid-
October in the Jeffreys Ledge area) and as late as November – December on Georges Bank) (Reid et al. 
1999).  Herring in the Gulf of Maine region usually reproduce at relatively high temperatures (10-15º C) 
and at high salinities (Munroe 2002).  They do not spawn in brackish water. 
 
Figure 11  Generalized View of the Current Major Herring Spawning Areas in the Gulf of Maine 
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Atlantic herring spawn on the bottom in discrete locations by depositing adhesive eggs which stick to any 
stable bottom substrate, including lobster pots and anchor lines.  In some cases, the same spawning sites 
are used repeatedly, sometimes more than once a year (Stevenson 1989).  Eggs are laid in layers and form 
mats or carpets. In the Gulf of Maine region, egg mats as thick as 4-5 cm have been observed in discrete 
egg beds that have varied in size from 0.3 to 1.4 km2 (Figure 51 on p. 235 of this document shows the 
EFH designation for herring eggs).  One very large egg bed surveyed on Georges Bank in 1964 covered 
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an area of about 65 km2 (Noskov and Zinkevich 1967).  Herring eggs in the Gulf of Maine region are 
deposited on gravel and rocky substrate, but are also found on sand, shells and shell fragments, and 
occasionally on macroalgae.  Drapeau (1973) reported that gravel is the preferred substrate on Georges 
Bank.  Spawning sites are located in areas with strong bottom currents (1.5-3 knots) which prevent the 
accumulation of fine sediment and provide circulation to supply oxygen and remove metabolites (Reid et 
al. 1999).  Hatching success remains relatively high down to 20-25% dissolved oxygen levels (Aneer 
1987). 
 
Herring are synchronous spawners, producing eggs once a year once they reach maturity.  Depending on 
their size and age, female herring can produce from 55,000 to 210,000 eggs (Kelly and Stevenson 1983).  
Underwater video observations have shown that female herring deposit their eggs on the bottom after the 
males release milt (Messieh 1988).  Once they are laid on the bottom, herring eggs are preyed upon by a 
number of fish species, including cod, haddock, red hake, sand lance, winter flounder, smelt, tomcod, 
cunner, pollock, sculpins, skates, mackerel, and even herring themselves (Munroe 2002).  Egg predation 
and adverse environmental conditions often result in high egg mortalities. Egg incubation periods are 
temperature dependent and range from 10-15 days in the Gulf of Maine (Munroe 2002).  Hatching 
success is also temperature dependent: in experimental studies, all eggs held at 15ºC hatched, and none 
hatched at 0-5ºC or at 20º C (MacFarland 1931). 
 
The pelagic larval phase is relatively long in Atlantic herring, lasting 4-8 months in the Gulf of Maine, 
depending on the timing of spawning (Reid et al. 1999).  Larvae are transported long distances from 
spawning grounds and over-winter in coastal bays and estuaries.  In the Gulf of Maine, the prevailing 
surface currents flow to the westward, transporting larvae that hatch in eastern Maine to the Sheepscot 
estuary in mid-coast Maine, a straight-line distance of about 150 km (Graham 1982; Townsend 1992).  
Boyar et al. (1973) reported that most of the recently-hatched larvae from the southern end of Jeffreys 
Ledge are transported shoreward.  In some years, a few larvae that hatch later in the year in this area of 
the Gulf of Maine are transported eastward and enter the Sheepscot estuary (Lazzari and Stevenson 1992).  
Herring larvae from Nantucket Shoals and Georges Bank are widely dispersed and tend to drift to the 
southwest (Sindermann 1979; Lough et al. 1980; Grimm 1983).  Atlantic herring larvae have been 
collected from inshore waters as far south as New Jersey (Able and Fahay 1998).  Surveys conducted 
during the years when there was little or no spawning activity on Georges Bank have shown that larvae 
from Nantucket Shoals disperse to the east on to Georges Bank (Smith and Morse 1993).  Metamorphosis 
occurs in the spring at a length of about 40 mm (1.5 in).  Schooling behavior begins in the late larval and 
early juvenile, or “brit” stages. 
 
The persistence of discrete aggregations of larvae for several months after hatching over tidally mixed 
continental shelf spawning grounds in the Gulf of Maine and elsewhere, despite the presence of fairly 
strong currents, has provided the basis for a larval "retention hypothesis" (Iles and Sinclair 1982).  This 
hypothesis states that Atlantic herring stock structure in an area like the Gulf of Maine is determined by 
the number, location, and extent of geographically stable retention areas.  Such retention areas have been 
described off southwest Nova Scotia, around Grand Manan Island, on Georges Bank (Iles and Sinclair 
1982), and in eastern Maine coastal waters (Chenoweth et al. 1989). 
 

7.1.1.3 Age and Growth 
In U.S. waters, Atlantic herring reach a maximum length of about 39 cm (15.6 inches) and an age of 
about 15-18 years (Anthony 1972).  Male and female herring grow at about the same rate and become 
sexually mature beginning at age 3, with most maturing by age 4 (Munroe 2002).  Growth rates vary 
greatly from year to year, and to some extent from stock to stock, and appear to be influenced by many 
factors, including temperature, food availability, and population size.  Juvenile growth is rapid during the 
first year of life, with a marked slowing at the onset of maturity.  Juveniles in coastal Maine waters reach 
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90-125 mm by the end of their first year of life.  There has been a marked reduction in size and weight-at-
age of adult herring in U.S. waters of the northwest Atlantic beginning in the mid-1980s (Overholtz et al. 
2004), a trend that appears to be related to increased population size and recovery of the Georges Bank 
spawning stock. 
 
 

7.1.1.4 Stock Structure 
Some degree of stock differentiation was achieved with early enzyme electrophoresis research Ridgway 
et al. 1970, 1971), but more recent attempts to differentiate geographically isolated fall spawning stocks 
in eastern Canada and the northeast U.S. on the basis of genetic characteristics have been unsuccessful 
(Kornfield et al. 1982, Kornfield & Bogdanowicz 1987; Safford and Brooke 1992).  Nevertheless, 
discrete spawning stocks occupy three fairly distinct locations in the Gulf of Maine region – on Georges 
Bank and Nantucket Shoals, in coastal waters of the Gulf of Maine, and off southwest Nova Scotia.  
Historically, herring that aggregate in these areas in the summer and fall to spawn have been treated as 
separate stocks and assessed separately.  Evidence for separate stocks is based on discrete larval 
distribution patterns (Iles and Sinclair 1982), differences in spawning times and locations (Boyar et al. 
1973, Haegele and Schweigert 1985), distinct biological characteristics - such as growth rates (Anthony 
and Waring 1980), meristic and morphometric characteristics (Anthony 1981, Safford 1985) - and the 
incidence of parasites (McGladdery and Burt 1985).  Despite their differences, herring that spawn on 
Georges Bank, Nantucket Shoals, and in coastal waters of the Gulf of Maine, are assessed in the U.S. as a 
single coastal stock complex at this time. 
 
Each of these major spawning areas is composed of a number of smaller, discrete, spawning sites.  
Herring that spawn on these individual sites have been observed to have distinct age compositions and 
their abundance from year to year changes in response to the amount of fishing that occurs at each site.  
These observations tend to confirm the view that each of these areas supports a discrete spawning 
aggregation (or sub-stock) of herring (Stephenson 1998).  Some of these discrete spawning sites are 
located within 10-15 miles of each other (e.g., Trinity Ledge and Lurcher Shoals, off the southwest coast 
of Nova Scotia). 
 
The most compelling evidence supporting the existence of separate Gulf of Maine and Georges Bank-
Nantucket Shoals stocks was the collapse of the large Georges Bank-Nantucket Shoals stock in the early 
1970s after several years of heavy exploitation by foreign fishing fleets.  This stock remained in a 
depressed state for about ten years, during which time the smaller Gulf of Maine stock continued to 
support a strong coastal fishery.  Both of these stocks are transboundary stocks since adult herring occupy 
both sides of the U.S.-Canada boundary on Georges Bank and because juvenile and adult herring on the 
New Brunswick shore of the Bay of Fundy are believed to originate from spawning grounds in U.S. and 
Canadian waters (Stephenson et al. 1998). 
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7.1.1.5 Migration 

7.1.1.5.1 General Information 
Adult herring undertake extensive seasonal migrations between summer spawning grounds on Georges 
Bank and in the Gulf of Maine and overwintering areas in southern New England and the mid-Atlantic 
region.  Thermal oceanic fronts between colder, and less saline continental shelf water and, warmer, more 
saline continental slope water provide an abundance of plankton and other food sources and greatly 
influence the migratory behavior of this species (Sindermann 1979; Kelly and Moring 1986). 
 
There are distinct migratory patterns for each spawning stock off the northeast coast of the U.S.: 

• The Nova Scotia stock spends the summer and fall months in southwest Nova Scotia and overwinters 
in Chedabucto Bay in northeastern Nova Scotia, but also mixes to some extent with the two southern 
stocks. 

• The Georges Bank/ Nantucket Shoals stock overwinters south of Cape Cod, can be found feeding in 
the Gulf of Maine in the spring and early summer, and spawn southeast of Nantucket or on Georges 
Bank in the fall (Tupper et al. 1998; Munro 2002; Sindermann 1979).  After spawning, adults from 
Georges Bank move south again to overwinter, with the oldest and largest fish migrating as far south 
as Chesapeake Bay. 

• The migration patterns of the coastal Gulf of Maine herring stock is not as well documented. It is 
believed that they may migrate southwest along the coast after spawning to overwinter south of Cape 
Cod, in Massachusetts Bay and other coastal areas of southern New England (Reid et al. 1999; 
Tupper et al. 1998).  The waters off Cape Cod seem to constitute a mixing area for these stocks, 
where different groups pass at various times of the year (Sindermann 1979). 

 
Migration patterns of individual herring stocks are usually persistent year to year and (Reid et al. 1999; 
Creaser and Libby 1988).  The spatial and temporal isolation of these different stocks occurs chiefly 
during spawning, with intermixing of these groups occurring during the non-spawning phases of 
migration (Reid et al. 1999; Sinclair and Iles 1985; Munro 2002; Creaser et al. 1984; Stobo 1983).  Adults 
from the two U.S. stocks mix during their winter migration to southern New England and mid-Atlantic 
waters and separate out onto their respective spawning grounds following a return northward migration in 
the spring.  Adults that spawn off southwest Nova Scotia (the 4WX stock) for the most part migrate north 
after spawning and are not believed to mix to any significant degree with herring that spawn on Georges 
Bank or in the Gulf of Maine (Stephenson et al. 1998). 
 
Juvenile herring in all stocks tend to remain in coastal areas throughout the year (Stewart and Arnold 
1994).  Juveniles overwinter closer to the coast than adult herring, moving into the deeper waters of bays 
or offshore in the winter, where they stay close to the bottom (Reid et al. 1999; Overholtz et al. 2004).  
Smaller fish have greater temperature tolerances (Brawn 1960b), and juvenile Atlantic herring have been 
found to produce higher levels of antifreeze proteins (AFPs) than adults, adaptations that may allow them 
to withstand the colder coastal waters in the winter (Munro 2002).  Tagging studies have also indicated 
that juveniles migrate little during the summer (Overholtz et al. 2004; Spiers 1977, Anthony and Waring 
1980, Waring 1981, Stobo 1983).  Juveniles from several populations may mix in a given area (Stewart 
and Arnold 1994), and aggregations of juvenile herring along the coast of Maine and New Brunswick are 
likely derived from a variety of spawning grounds (Overholtz et al. 2004). 
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7.1.1.5.2 Summary of Recent Atlantic Herring Tagging Efforts 

7.1.1.5.2.1 ME DMR Tagging Project 
ME DMR initiated an Atlantic herring coded-wire tagging study in 2001.  Although field-tagging 
methods were very successful leading to high rates of tagging, the project eventually had to be 
abandoned.  Recoveries could only be made at facilities with automated detectors, and the detectors were 
extremely expensive to purchase and not well suited to a processing plant environment. 
 
With the cooperation of the herring industry, ME DMR evaluated and redesigned the tagging project to 
employ anchor tags and started fieldwork again in the spring of 2003.  Industry members almost 
exclusively supported the project in its first year through in-kind contributions and cash donations, 
collectively representing about $75,000.  Due to the success of the anchor tagging project in 2003, efforts 
were continued in 2004 again through the support of the industry. 
 

7.1.1.5.2.1.1 Study Design 
Tagging events and tag returns are categorized in the context of spatial and temporal strata in this study.  
These spatial strata were initially identified with the cooperation of the herring industry and from a review 
of previous tagging studies.  There are five major spatial strata: Nova Scotia, New Brunswick, the Gulf of 
Maine, Georges Bank, and Southern New England (Figure 12).  Nova Scotia and New Brunswick are 
included because previous tagging studies indicated intermixing between herring on both sides of the 
international boundary.  Additionally, several returns from fish tagged in the Gulf of Maine and Southern 
New England in 2003 and 2004 were caught in Canadian waters, illustrating the importance of ME DMR 
and the Canadian Department of Fisheries and Oceans (DFO) pursuing this work collaboratively.  DFO is 
currently tagging herring from weirs in New Brunswick and investigating the possibility of tagging on 
purse seiners in Nova Scotia. 
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Figure 12  Spatial Strata Designated for the Atlantic Herring Tagging Project 

 
 
The four temporal strata identified for this study are largely based on previous tagging work (Creaser et. 
al., 1984 and Overholtz et. al., 2004), the existing NEFMC Atlantic Sea Herring Fishery Management 
Plan, and information provided by industry members.  These strata are: spring migration (May-June), 
summer feeding/spawning (July-October), fall migration (November-December), and winter feeding 
(January-April). 
 

7.1.1.5.2.1.2 Tagging Study Results (Preliminary) and Tag Returns 
The total number of herring tagged since the start of the project in 2003 stands at 39,211.  Almost 20,000 
herring were tagged in each year of the project (Table 7).  In 2004, fish were tagged in the target spatial 
strata (Gulf of Maine and Southern New England) and temporal strata (Summer Feeding Spawning and 
Winter Feeding/Spring Migration). 
 
Tagging did not occur in every spatial or temporal stratum for many reasons.  For example, logistic and 
financial restrictions did not allow for tagging on Georges Bank or in Nova Scotia in 2003 or 2004.  The 
timing of tagging events is also linked to the behavior of the herring, making tagging in every spatial 
stratum during every temporal stratum impractical or impossible. 
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Table 7  Number of Herring Tagged by Spatial and Temporal Strata 

  TEMPORAL STRATA    

YEAR SPATIAL STRATA WF SM SFS FM TOTAL 

2003 GOM  325 12,150 2,800 15,275 

 SNE  4,536   4,536 

      19,811 

2004 GOM   12,775 750 13,525 

 SNE 3,450 2,425   5,875 

      19,400 

 TOTAL 3,450 7,286 24,925 3,550 39,211 

Note: WF = winter feeding; SM = spring migration; SFS = summer feeding spawning; FM = fall 
migration. 
 
Fifty eight tags were returned in 2004 for a total of 105 returns since the start of the project.  The longest 
distance traveled by a tagged herring was 414 nautical miles (measurement represents a straight line 
between the point of release and the point of recovery) from Block Island, RI to Scots Bay, NS.  The time 
at large for the recaptured fish ranged from 2 to 551 days with an average of 92 days. 
 
Table 8 and the following figures show movement between the tagging strata and the recovery strata.  
Nine tags were returned without adequate recovery information and could not be traced to a reliable catch 
location (indicated as “UNK” in Table 8). 
 
Table 8  Movement from Tagging Strata to Recovery Strata 

 RECOVERY STRATA  

TAG STRATA GOM SNE GB NB NS UNK TOTAL 

GOM 53 5 2 3 12 1 76 

SNE 6 5 0 4 6 8 29 

TOTAL 59 10 2 7 18 9 105 

GOM 70% 7% 2% 4% 16% 1%  

SNE 21% 17% 0% 14% 21% 27%  
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Figure 13  Tag Returns (dots) from Herring Released in the GOM and Their Average Movement 
Pattern (arrows) to Each Recovery Stratum 
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Figure 14  Tag Returns (dots) from Herring Released in SNE and Their Average Movement 
Pattern (arrows) to Each Recovery Stratum 

 
 
It is important to note that the interpretations of the observed movement patterns are uncertain and should 
not be construed as fact.  The range of variables (temperature, weather, food supply, predation, fishing 
pressure, etc) potentially affecting herring movement is vast and largely unknowable.  Tag/recovery 
studies using non-archival tags only provide information on the release location and a single recovery 
location for a given fish.  No information on any movement or behavior between the time of tagging and 
recovery is ever available from this type of study.  Results from this project have shown that a single 
herring can migrate from SNE to NS in 26 days, emphasizing the highly mobile behavior of Atlantic 
herring.  Therefore, all interpretations of these results should be viewed only as possible explanations 
based on the collective knowledge of herring biology, general behavior patterns, commercial fishing 
patterns and abundance surveys. 
 
Tag returns from fish released in the GOM were recovered from each of the five defined spatial strata.  
The majority of recoveries (70%) were made in the same stratum of release with 83% recovered within 
two months.  These returns indicate short-term residency of pre-spawning herring in the GOM.  The 
remaining 17% of returns imply either long-term residency and/or migration back to the GOM on an 
annual basis.  Returns from Canadian waters ranged from 17 to 367 days at large, suggesting some of the 
fish tagged in the GOM were migrants on their way to NS spawning grounds (several of the fish were 
recovered in spawning condition in Scots Bay and on German Bank).  Significantly, there is currently no 
assumption in the herring stock assessment that the GOM fishery exploits the NS spawning component. 
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Only two fish from this project have been recovered on Georges Bank and both were tagged in the GOM 
in July on the same trip near Seguin Island.  These recoveries appear to support the mixing assumption 
presented in the Herring FMP (Table 9, light shading).  Finally, fish tagged in the GOM were also 
recovered in the SNE stratum, supporting the assumption that GOM fish migrate to winter feeding 
grounds of RI and the mid-Atlantic coast (Table 9, dark shading). 
 
Fish tagged in the SNE stratum were recovered in four of the five defined strata (no tags were recovered 
on GB).  Only five recoveries were made in the SNE stratum, three were within one week at large while 
the other two were caught ¾ of a year later.  These two long-term recoveries suggest that herring return to 
the winter feeding grounds after migrations to summer spawning areas.  There are no known resident 
spawning components in the SNE stratum so annual emigration is very likely (Overholtz et al., 2004).  
Canadian (NB and NS) recoveries collectively accounted for 35% of the SNE returns.  There recoveries 
are significant because there is also no assumption in the current FMPs that the winter fishery exploits 
fish from the NS spawning component (Note, there is no inclusion of the NS spawning component at all 
in Table 9). 
 
Table 9  Seasonal Distribution of Spawning Components 

Percent of Spawning Component in Area Time of Year Component GOM SNE GB 
Dec-Mar GOM 100 20 0 
 GB* 0 80 0 
Apr-Jul GOM 50 0 0 
 GB* 50 100 100 
Aug-Nov GOM 100 0 0 
 GB* 0 100 100 

Note: *GB spawning component includes Nantucket Shoals. 
 
The tag return information can also be interpreted using time at large/distance plots.  These charts 
incorporate a temporal element into the data interpretation.  The vertical line on each chart indicates one 
year at large.  Fish released in the GOM during the summer feeding/spawning stratum show a clear 
pattern of short term residency (<100 days), followed by longer distance migrations (Figure 15).  After 
one year at large, recoveries were made very close to the original tagging location, suggesting possible 
site fidelity. 
 
Fish released in SNE during the winter feeding stratum left the area quickly (300+ miles in <100 days).  
Recaptures made 200+ days after the initial tagging suggest migrations back to areas near the release site 
(Figure 16).  This pattern is likely due to the fact that most herring in 2003 and 2004 were tagged at the 
very end of the winter feeding temporal stratum.  Therefore, they departed the area quickly without 
showing any initial residence period and returned to the same area in less than one year.  Had fish been 
tagged in SNE earlier in the winter feeding period, tag returns might have shown longer residence times.  
Additional recoveries made after 400 days at large indicate a repetition of the long distance migration 
pattern observed in the previous year. 
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Figure 15  Days at Large/Distance Traveled for Fish Released in the GOM 
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Figure 16  Days at Large/Distance Traveled for Fish Released in SNE 
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7.1.1.5.2.1.3 Return Rate 
The unadjusted return rate for the two-year herring tagging project is approximately 0.3%.  This return 
rate is not unexpected for a herring tagging project targeting an offshore fishery pursued by mobile gear.  
Significantly, 86% of the recaptures were made after at least two weeks at large.  The convention with 
herring tag returns is to assume fish recovered after two weeks have had an opportunity to mix and 
redistribute according to normal movement patterns.  Therefore, although the unadjusted tag return rate is 
low, the percent of significant returns is extremely high.  These returns contribute to our understanding of 
migration patterns, site fidelity and stock intermixing. 
 
There appears to be no significant difference between return rates from fish tagged in the GOM during the 
SFS stratum (0.26%) or the SNE during the WF stratum (0.27%).  A simple chi-square test showed no 
significant difference in return rates from fish originally captured for tagging by purse seiners or 
midwater trawlers employing the aquarium codend. 
 
Methods for adjusting returns based on catch and effort are being explored.  This adjustment factor to the 
return rate is important because herring recaptures are made when and where the commercial herring fleet 
is fishing.  Therefore, where there is little or no fishing effort, few or no returns at all can be expected.  
Conversely, where there is significant fishing effort artificially high return rates are possible in proportion 
to the number of fish released. 
 

7.1.1.5.2.1.4 Conclusions 
The initial results of this project prove that mark/recovery experiments are successful with Atlantic 
herring even in the context of an offshore fishery dominated by mobile gear.  Despite the low unadjusted 
return rate, the majority of recoveries are long term and indicate important migrations patterns and 
possible annual site fidelity.  The recoveries from spawning grounds in NS are of special significance 
given that no assessment currently accounts for mixing between GB, GOM and NS stock components. 
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7.1.1.5.2.2 New Brunswick Weir Tagging Program 
In August, 2002, the Fundy Weir Fishermen Association, in partnership with the New Brunswick 
Department of Agriculture, Fisheries and Aquaculture, Grand Manan Fishermen’s Association, Connors 
Brothers Ltd. and Fisheries and Oceans Canada, initiated a program to be tag weir herring in the Quoddy 
Isles region of the Bay of Fundy.  The purpose of the project is to investigate the in season movement and 
migration of weir herring in the Bay of Fundy with the long term goal of providing information on stock 
structure.  Since the start of this project a total of 77,957 herring have been tagged and 2,741 tags have 
been returned.  The majority of recoveries have been from the Quoddy Isles region but there have also 
been some returns from fish caught in Scots Bay, on German Bank, off Coastal Nova Scotia and in U.S. 
waters.  The results to date are summarized in this section. 
 

7.1.1.5.2.2.1 Introduction and Background 
The weir fishery is a passive fishery that is not subject to any catch limits but is restricted by resource and 
site availability as well as market (Canada, 2003).  Management of the herring weir fishery has been 
partly based on tagging studies conducted almost 30 years ago (Stobo et al, 1975, Stobo et al, 1982).  
Currently, juvenile herring caught in New Brunswick weirs are considered to originate from U.S. waters 
(NAFO areas 5Y and 5Z) and are therefore not considered part of the 4VWX (Canadian) herring Total 
Allowable Catch (TAC) (Power et al., 2004).  It has been suggested, however, that a proportion of these 
fish may also originate from the Bay of Fundy/Southwest Nova Scotia stocks. 
 
Significant changes in fishing activity, including the resurgence of a fishery on Georges Bank, the decline 
in the number of active weirs in the Bay of Fundy and the increase in the number of aquaculture sites, 
may have had an effect on herring movement and migration patterns.  In 2002, a tagging program was 
implemented to document the stock structure and movement patterns of herring from the weir fishery for 
both management and scientific purposes. 
 

7.1.1.5.2.2.2 Material and Methods 
Herring greater than 10 cm in total length were tagged with individually numbered yellow external 
Hallprint t-bar tags bearing a dual Canada/U.S.A. address.  The majority of fish tagged were juveniles 
but, during several tagging events, it was obvious that there two size groups were present in the weir.  A 
protocol was implemented in 2003 to tag each size class (< 16 cm and ≥ 16 cm) with a different series of 
tag numbers when this situation occurred. 
 
Weir fish were tagged during the regular fishing season, from June to October.  The fish were loosely 
seined up to the side of the herring carrier and placed in a holding tank using a long-handled dip net.  As 
fishing operations continued, herring were tagged and placed into a release tank.  The release tank was 
equipped with a funnel allowing the herring to be released below the surface of the water.  Herring were 
generally released a short distance away from the weir to avoid immediate re-entry. 
 
A random sample of 100-200 fish was collected from each tagging event to collect data on the size, sex, 
age and maturity of the particular group of fish that were tagged.  The maturity stage and sex of herring 
collected for detailed samples was assessed in the lab at the St. Andrews Biological Station using the 
ICES protocol (Parrish et al., 1965). 
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To aid in the interpretation of the data tag application and return locations within the Quoddy Isles region 
were broken down into eight areas (Figure 17).  Although, ideally, tagging effort would have been 
distributed evenly across these eight areas, in reality, tagging had to be done opportunistically where and 
when the fish were available. 
 
Figure 17  Chart Showing the Tagging Areas Discussed in the Text 
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Note: A is Grand Manan, B is Campobello Island, C is Deer Island, D is the West Isles, E is Bliss Island 
area, F is the Wolves Islands and G is the Coastal Mainland area. 
 
 

7.1.1.5.2.2.3 Results and Discussion 
Since this project began in 2002, 77,957 herring have been tagged.  In 2002, tagging effort was 
concentrated at the Wolves, West Isles and the Bliss Island areas.  In 2003, the majority of the tagging 
effort was concentrated on weirs around Grand Manan and the West Isles, followed closely by the Bliss 
Island area.  In 2004, tagging effort was concentrated at the Wolves and Bliss Island areas, followed by 
Campobello and the West Isles areas.  The concentration of tagging effort reflects which weirs were 
landing fish and were available to the project. 
 
Thus far, 2,741 tags have been returned (overall return rate of 3.5%).  The return rate for fish at large for 
greater than 4 days was 2.3%; these returns are shown by area tagged and recovered for all weir tagging 
events in Figure 18 and Table 10.  The fish that was at large for the longest period of time in the weir 
tagging program, thus far, was recaptured after 681 days. 
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Figure 18  Returns from All NB Weir Tagging Events, 2002-2004 
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7.1.1.5.2.2.4 In-Season Migration 
One of the goals of this project is to examine intra-seasonal movements based on in-season tag returns.  In 
2003 there were sufficient tag returns from tags applied in two areas (Bliss Islands and Grand Manan) and 
in 2004 there were sufficient returns from tags applied in three areas (Bliss islands, Coastal Mainland 
New Brunswick and the Wolves Islands) for the examination of intra-seasonal movements within the Bay 
of Fundy.  Only tag returns from fish caught more than four days after tagging were considered.  
Locations of fishing grounds are shown in Figure 19. 
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Figure 19  Fishing Locations for Herring in Southwest Coastal Nova Scotia 
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The majority of returns from all tagging events came from the Quoddy Isles.  This is consistent with the 
hypothesis that juvenile fish remain in the Bay of Fundy throughout the year and that this is a summer 
feeding area for both juveniles and adults.  Tagged herring from Grand Manan were also found on the 
other side of the Bay of Fundy, German Bank, and in U.S. waters off Mount Desert Island and 
Providence, Rhode Island.  Tags applied to herring from the Bliss Islands were returned from the Scots 
Bay spawning ground, the eastern side of the Bay of Fundy (St. Mary’s Bay, Sandy Cove, Moore’s 
Ledge, Northwest Ledge and the Long Island Shore), German Bank and U.S. waters (Ipswich Bay, 
Cutler, Matinicus Rock, Schoodic Ridge, Scantum Basin and Gloucester).  Tags applied to herring at the 
Wolves Islands were returned from the spawning grounds on Scots Bay, the eastern side of the Bay of 
Fundy (Northwest Ledge, Sandy Cove) and east of New Harbor in U.S. waters.  Tags applied to herring 
in weirs along the coastal New Brunswick mainland were returned from Scots Bay, Northwest Ledge and 
Lurcher.  This is consistent with the hypothesis that this is a complex of more than one group of fish 
(Stobo et al., 1975). 
 
There have been a larger number of tags (418) recovered from the NB Winter Fishery purse seine fishery 
in the Grand Manan and Wolves area (Table 11).  This reflects the concentration of fishing effort in these 
areas over the winter months and is consistent with the hypothesis that many juvenile herring overwinter 
in the Bay of Fundy.  The tags returned from the winter purse seine fishery have come from fish tagged in 
all New Brunswick weir tagging locations. 
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7.1.1.5.2.2.5 Long-Term Movement 
Of the 48 tags that have been returned after more than one fishing season at large, the majority (58%) 
were from the local Quoddy Isles tagging area.  The other 42% were from German Bank (2), the eastern 
side of the Bay of Fundy (11), central Bay of Fundy (4) and The Prong (3).  As this project progresses 
more information will be gathered on long term movements. 
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Table 10  Tag Releases and Returns by Area for 2002, 2003, and 2004 

Only returns greater than four days at large are included. 

  Tags Applied - NB Weirs 
Tags Applied - 
NS Weirs 

Tags Applied 
Purse Seine 

Tags Applied 
 Purse Seine  

  Bliss Camp 
CMl 
NB Deer GM 

W. 
Isles Wolves SMB 

Sand 
Cv. G. Manan NE Bank 

M's 
Ledge Totals 

  Total No. Tagged →  17175 4623 4604 4828 10190 18921 13869 989 241 1021 451 1045 77957 
  Return Area ↓                

Bliss Islands 64 4 19 1 4 15 23          130 
Campobello 24 16 5 2 1 10 6      64 
Coastal Mainland NB 21  2 3 3 18 5      52 
Deer Island 29 6 7 11 1 26 12      92 
Grand Manan 34 7 12 11 66 37 21   3   191 
Grand Manan / Wolves 14 1 10   4 18      47 
NB Weir 90 19 12 12 16 55 34     2 240 
West Isles 15  2 1 2 9 3      32 

   
   

  N
B

 W
ei

rs
 

Wolves 73 11 31 25 16 90 188     1   3 438 
Saint Mary's Bay 1       1      2 

 N
S 

Sandy Cove 9    2 4 1      16 

O
th

er
 

Bay of Fundy 4 1     3 1 1           10 
German Bank 2  1  2     1   6 
Grand Manan Banks 3  1 1  1 5      11 
NS/Eastern BOF 1  1   6      1 9 
Northwest Ledge 5  1  2 2 3      13 
Scots Bay 12 3 1  1 2 4     1 24 
Long Island Shore 2   1 1 1 2      7 
Moores Ledge 1   1 2 3  2  2   11 

  The Prong 1   3 1 2       7 
  Pollock Grounds     1 1        2 
  Southwest Ledge     1 1        2 
  NB Winter Seine 75 3 45 24 14 87 168   1     1 418 

U
SA

 

USA 11 1 1 1 3 4 2      23 
 Totals 491 72 151 97 142 379 496 3 1 7 0 8 1847 
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7.1.1.5.2.2.6 Migration 
The 28 tags returned from the spawning grounds of Scots Bay were from fish tagged at Bliss Islands (15), 
Campobello (3), Coastal Mainland NB (1), Grand Manan (1), Moore’s Ledge (2), West Isles (2) and the 
Wolves (4).  Twenty two of these tags were from tagging events where both large and small fish were 
tagged separately.  Of these 22 tags, 17 were applied to large fish (>16 cm) indicating that they were 
likely to be adults.  Length, age and maturity samples taken at the time of tagging indicated the presence 
of large adult fish in spawning condition. 
 
The six tag returns from German Bank have been from fish tagged at Bliss Islands (2), Coastal Mainland 
NB (1) and Grand Manan (3). Only one of these returns was from a large (>16 cm) fish and two were 
from outside the usual German Bank spawning season. 
 
The 21 tags that have been recovered from U.S. waters have come from fish tagged at Bliss Islands (10), 
Campobello (1), Coastal Mainland NB (1), Deer Island (1), Grand Manan (3), West Isles (3) and the 
Wolves (2).  These recoveries have come from August to February all along coastal USA and as far away 
as Hudson Canyon, close to New Jersey (Table 11).  This is consistent with the hypothesis that some 
adult herring from the Bay of Fundy overwinter and spawn in U.S. waters. 
 
Table 11  Tag Recoveries from U.S. Waters Grouped by Tagging and Recovery Location 

Large fish are > 16 cm and small fish are < 16 cm. 

Date Tagged Area Tagged 
Return 
Date Return Location Days at Large Size 

21/08/2002 Bliss Islands 24/11/2002 Ipswich Bay, US 95 Unknown 
14/08/2003   22/09/2003 Rockland - Matinicus Rock 39 Large 
14/08/2003   26/08/2003 Schoodic Ridge 12 Large 
14/08/2003   26/08/2003 Schoodic Ridge 12 Large 
11/08/2003   26/08/2003 Schoodic Ridge 15 Large 
17/06/2003   12/11/2003 Scantum Basin, Cape Anne, Mass. 148 Small 
14/08/2003   26/08/2003 Schoodic Ridge 12 Large 
03/08/2004   07/12/2004 Cape Cod 126 Small 
08/09/2003   07/10/2003 Long Point, Cutler, Maine 29 Large 
30/07/2004   16/11/2004 Gloucester USA 109 Unknown 

13/09/2004 Campobello 04/12/2004 Nauset, Cape Cod, Mass. 82 Large 

17/07/2003 Coast. Main. NB 17/09/2003 Schoodic Ridge 62 Small 

07/10/2003 Deer Island 14/10/2003 USA 7 Small 

21/07/2003 Grand Manan 17/09/2003 Mt. Desert Rock 58 Small 
21/07/2003   17/09/2003 Mt. Desert Rock 58 Small 
21/09/2003   19/02/2004 Hudson Canyon  153 Large 

20/08/2003 West Isles 26/08/2003 Schoodic Ridge 6 Large 
20/08/2003   26/08/2003 Schoodic Ridge 6 Large 
29/07/2004   14/02/2005 Hudson Canyon  200 Unknown 
20/08/2003   26/08/2003 Schoodic Ridge 6 Large 

02/10/2003 Wolves 30/10/2003 East of New Harbour 27 Small 
14/09/2004   05/03/2005 Hudson Canyon  172 Large 
20/07/2004   11/10/2004 Seguin 83 Large 
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7.1.1.5.2.2.7 Conclusions 
The third season of the herring weir tagging project was successfully completed.  Most tag recoveries 
have been from the local tagging area, and are concentrated in the areas where fishing effort was placed.  
These areas include the summer and fall weir fishery and the winter purse seine fishery around Grand 
Manan and the Wolves.  In addition, there have been recoveries from the eastern side of the Bay of 
Fundy, German Bank, the spawning grounds of Scots Bay and from USA waters as far south as Hudson 
Canyon. 
 
 

7.1.1.6 Fishing Gear Effects, Schooling, and Other Behavior 
Despite the vast amount of literature available on the herring resource, there still exists a significant lack 
of knowledge about herring behavior and the impacts of fishing and various activities on fish behavior.  
There are several important characteristics about herring to acknowledge: 

• Herring are obligate schoolers.  They prefer to swim in large schools and cease to act as individual 
fish, but rather act as one unit in a large school. 

• The sensory systems of herring are very well-developed.  The ability of herring to hear, see, and sense 
movement (through the lateral line) allows them to sense other fish in the area, school in the dark, and 
react to changes in water pressure.  These factors also influence the way herring react to fishing gear. 

• Herring have sensitivity to a wide frequency range and are most sensitive to sounds in the frequency 
region where fishing vessels (and research vessels) have the maximum sound energy output.  Herring 
are very sensitive to noise and have been shown to make directed responses to approaching vessels.  
Results of some studies indicate that the fish can hear trawlers at distances up to 3 kilometers. 

• The visual senses of herring allow the fish to see at very low light levels (10-5 lux).  Herding 
responses are mainly visual, and visually-elicited avoidance reactions have been observed. 

• Herring exhibit distinct migratory patterns, both seasonally (large-scale) and diurnally (night/day, 
small-scale).  Migration is also affected by food availability and other environmental conditions 
(temperature, salinity, predators). 

• Herring have very good buoyancy control.  They can gulp and release air to fill and void their swim 
bladders as needed.  The fish can sink very quickly if necessary. 

 
The magnitude of some herring schools actually produce perceptible small-scale ecological changes in the 
water column – depleted oxygen, depleted food items, and increased feces/mucus, for example.  
Schooling structure also is affected by light intensity, water temperature, and food availability (C. Glass, 
personal communication). 
 
Pelagic fishes school for hydrodynamic reasons, for reproduction, migration and feeding and to aid in 
surviving predatory attack (Freon and Misund 1999).  Schooling therefore is a natural state for pelagic 
fishes and given a stimulus, fish like herring will react and then return to this state.  When confronted by 
danger such as a predator or a midwater trawl, pelagic fish will quickly decrease their interfish distance 
(packing density) and try to avoid the stimulus (Freon et al. 1992).  This will result in contortion, 
compression, and stretching of the school and may result in short-term distortion or dispersion of the fish. 
(Freon et al. 1993).  This avoidance behavior will cease, however, as soon as the fish are out of the near 
field (proximity) of the trawl or predator (Freon and Misund 1999).  The normal reaction of herring to a 
trawl or purse seine is to increase their swimming speed and dive downwards, thereby trying to avoid the 
gear.  In a study of Finnish pair trawling, visual and acoustic observations suggest that herring displayed 
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an avoidance reaction in 34% of 493 midwater trawls hauls where fish were near the trawl mouth 
(Suuronen et al. 1997).  Fish were observed to swim rapidly downward when they were within 5 m of the 
trawl and then return to their previous depth as soon as the trawl had passed.  Herring react to midwater 
trawl and purse seines in much the same manner that they react to predators, they try to avoid and then 
regroup. 
 
A recent study of the spatial dynamics of the Gulf of Maine/Georges Bank herring complex showed that 
herring maintained their school structure and interschool integrity in spite of very large reductions in 
overall biomass during the 1970s (Overholtz 2001).  Landings records from purse seine and midwater 
trawl vessels fishing in statistical area 514 and the southern part of 513 indicate that there were herring 
present in the Jeffreys Ledge region during all the months from April to October of 2001.  Countless 
observations during herring acoustic cruises conducted by NMFS during 1997-2000 indicate nothing 
more than short-term disturbance of herring during midwater trawling and acoustic surveying operations.  
Fishing operations by at least a dozen large midwater trawlers conducted over a several month period 
during 2001 on Georges Bank caused no apparent changes in the distribution of pre-spawning herring as 
evidenced by hydroacoustic surveys conducted aboard the RV Delaware II during September and October 
2001.  There appears to be no scientific evidence either local or world-wide, that midwater trawling or 
purse seining causes any long-term dispersal of herring. 
 
Table 12 summarizes literature regarding gear effects and schooling behavior of pelagic fish species that 
was available at the time of publication of the DSEIS for Amendment 1. 
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Table 12  Summary of Available Literature Regarding Gear Effects and Schooling 

Authors Title Citation Year Summary 
Margetts, A. R. Catching clupeid 

fish by pelagic 
trawl. 

in Vol. 3, p. 499-
508, of  
Proceedings of the 
Conference on Fish 
Behavior in relation 
to Fishing 
Techniques and 
Tactics, FAO 
Fisheries Report 
No. 62, Vol. 1-3; 
ed. A. Ben-Tuvea, 
W. Dickson. 

1968 42 m R/V, 960 bhp, 800 mesh, 2 panel, 55 m bridles; daylight only 
trawling. Catching most successful when aimed at base  of school of 
fish. Differences in behavior noted between summer Shetland 
Islands herring and spawning herring off Yorkshire. Shetland 
herring actively avoided trawl. Others did not. 

Mohr, H.  Observations on 
the Atlanto-
Scandian herring 
with respect to 
schooling and 
reactions to 
fishing gear. 

in Vol. 3, p. 4507-
577, of  
Proceedings of the 
Conference on Fish 
Behavior in relation 
to Fishing 
Techniques and 
Tactics, FAO 
Fisheries Report 
No. 62, Vol. 1-3; 
ed. A. Ben-Tuvea, 
W. Dickson. 

1968 Mohr (1964) noted three general rules of shelf herring behavior in 
vicinity of the trawl: (1) recovering spent and early spawners from 
small schools in shallow waters of feeding grounds; require high 
speed and light net or schools disperse; (2) Later pre-spawners 
usually form dense concentrations near the bottom during the day 
and can be caught with heavier gear; often go right to the bottom at 
approach of net; (3) Herring with mature eggs or sperm and partly 
spents and freshly spents, form dense concentrations very near the 
bottom; quite passive, do not show any reaction to gear. This paper 
reports observations on Atlanto-Scandian herring. (1) Herring east of 
Iceland were not active or reactive to stimuli. Ships passing 
through concentrations did not cause a reaction. Fish did not 
take flight before the net Dense masses of fish present 20 m 
below the net. (2) Migrating herring in Arctic water similar to that 
east of Iceland. Once in warmer waters, travel at much greater 
speed and showed sensitive reaction to ship and gear. Frequent 
changes of direction in front of ship, sometimes divided into two 
or more schools. At 30 to 40 m from net, fish moved quickly to sides 
or downwards, found 20m to 50m below net. Trawling not successful, 
gear could not reach fish before they reformed an escaping 
school. Tow speed 3.8 to 4 kn. (3) In coastal waters, schools 
dispersed some at night but still sensitive to ship and gear. Catches 
usually poor because fish disappeared downwards; seiners, on 
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the other hand , successful. Some fish at deeper levels could be 
caught successfully as they appeared not to react.   One 
additional observation noted that when net was lowered quickly, 
school did not disperse. 

Okonski, S.  Echo sounding 
observations of 
fish behavior in 
the proximity of 
the trawl. 

in Proceedings of 
the Conference on 
Fish Behavior in 
relation to Fishing 
Techniques and 
Tactics, FAO 
Fisheries Report 
No. 62, Vol. 1-3; 
ed. A. Ben-Tuvea, 
W. Dickson. 

1968 Reaction of fish schools dependent on how net "attacked" school. 
Schools went up when net attacked lower part of school. 
Observations made on 2 boat pair trawl in the Skagerrak, 16-20 m 
net opening, 3.5 knot tow speed. Scattered herring returned to a 
more compact form 450 m or 5 minutes after net passed. 

Misund, Ole Arve Sonar 
observations of 
schooling herring: 
school 
dimensions, 
swimming 
behavior, and 
avoidance of 
vessel and purse 
seine 

Rapp. P.-v. Cons. 
int. Explor. Mer. 
189:135-146. 

1990 Norwegian spring spawning herring (winter fishery) and North Sea 
herring (summer fishery). Avoidance behavior most apparent with 
spawning, migrating schools. Schools escaped capture 36% of the 
sets in summer daylight. North Sea herring observed to escape 
under the sinking net, under the vessel, and in four instances 
school divided. Some bycatches of preying cod and saithe. 
Norwegian herring did not show avoidance behavior at night; North 
Sea herring did during the day.  

Misund, Ole A. 
and Asgeir Aglen 

Swimming 
behavior of fish 
schools in the 
North Sea during 
acoustic 
surveying and 
pelagic trawl 
sampling.  

ICES J. Mar. Sci. 
49:325-334 

1992 Fish may react to trawl by expelling gas from swim bladder to dive 
more quickly. Observed diving and vertical compression of 
schools after the vessel passed, but before the trawl arrived. 
Observations on clupea h. 
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Table 12 continued.  Summary of Available Literature Regarding Gear Effects and Schooling 

Authors Title Citation Year Summary 

Haatula, T., Tiina 
Luoma, Rauno 
Kostiainen, Jouko 
Poutanen, Marja 
Kallio, Petri 
Suuronen 

Effects of 
catching method 
on different 
quality 
parameters of 
Baltic herring 
(Clupea 
harengus L.) 

Fisheries Research 
23:209-221 

1995 Compared quality of trawl, gillnet, and pound net caught herring. 
Concluded that main difference was in mortality after capture, with 
highest mortality in gillnets. Quality of trawl caught fish 
deteriorated with length of trawl and size of catch. 

Suuronen, Petri, 
Esa Lehtonen, 
John Wallace 

Herring 
avoidance and 
escape during 
midwater 
trawling. 

? Misund PhD. 
Thesis 

1995 Baltic herring, SE coast of Finland. 15-35 m daytime depth, 2-20 m 
night. Tow speed 2.2-3.3 knots. Mouth opening of 15-22m, 25m to 35 
m between wingtips. Paired MWT. Avoidance reactions, usually 
strong downward. Parts of school escaped on 170 of 493 
observations. Returned to earlier swimming depth as soon as 
trawl passed. Avoidance reaction varied significantly with time 
of day, CPUE and water temp. reactions stronger during 
daytime, reaction distance short (probably reacting within 
visible range). More avoidance reactions when large quantities 
of herring in the water. 

Pitcher, Tony J., 
O.A. Misund, 
Anders Ferno, 
Bjorn Totland, 
Vebjorn Melle. 

Adaptive 
behavior of 
herring schools in 
the Norwegian 
Sea as revealed 
by high resolution 
sonar. 

ICES J. Mar. Sci. 
53:449-452 

1996 Wide range of and frequent responses by schools to various stimuli. 
At approach of a saithe school, herring dove rapidly to 150m. Similar 
response noticed at approach of research vessel. Schools are very 
dynamic regime. Some change in status every 5.5. minutes. 

Suuronen, Petri, 
D. L. Ericksen, 
Ari Orrensalo 

Mortality of 
herring escaping 
from pelagic trawl 
codends. 

Fisheries Research 
25: 305-321 

1996 Most herring escaping through cod-end meshes of a trawl die within 
five days, suggesting that size selection should occur before fish 
reach the cod end. Noted schooling behavior in herring, held in 
cages, that escaped through cod-end mesh. 
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7.1.2 Trends in Abundance and Biomass of the Atlantic Herring Resource 

7.1.2.1 Trawl Surveys 
Research trawl surveys are conducted region-wide by the National Marine Fisheries Service (NMFS) and 
in inshore areas by the Massachusetts Division of Marine Fisheries (MA DMF) as well as the Maine 
Department of Marine Resources (ME DMR).  Available sources of information have been updated 
through 2005 when possible and are presented in the subsections below. 
 

7.1.2.1.1 NMFS Trawl Survey – All Strata 
Table 13 summarizes data (mean weight per tow in kilograms and mean number per tow) from the NMFS 
spring and autumn bottom trawl surveys from 1990 – 2005.  Table 14 summarizes data from the NMFS 
winter bottom trawl survey from 1992 – 2005.  Survey data through 2004 are also depicted in Figure 20.  
All of the NMFS trawl surveys have been variable over time, especially in recent years.  No trends are 
apparent from the most recent years of the survey. 
 
These survey data will be reviewed thoroughly as part of the upcoming TRAC assessment for the Atlantic 
herring stock complex (Spring 2006).  Any information from the TRAC assessment, if available, will be 
considered by the Council during the Atlantic herring fishery specification process and included in the EA 
for the 2007-2009 specifications. 
 
Table 13  NMFS Trawl Survey – Herring Catch Per Tow (Mean Number and Weight in kg), 1990-

2005 

SPRING SURVEY AUTUMN SURVEY YEAR 
number/tow kg/tow number/tow kg/tow 

1990 8.98 0.92 13.98 1.64 
1991 25.40 2.29 20.75 2.95 
1992 39.30 2.76 56.61 9.25 
1993 68.52 7.68 16.81 2.51 
1994 35.40 3.88 13.71 2.15 
1995 27.57 3.14 125.75 13.12 
1996 58.58 3.81 37.65 4.64 
1997 64.66 4.08 37.06 4.87 
1998 50.62 4.73 20.63 2.84 
1999 84.52 9.45 13.52 1.84 
2000 32.02 2.80 20.65 3.18 
2001 33.72 3.22 25.33 3.69 
2002 40.92 2.63 77.99 10.74 
2003 19.71 1.87 94.76 6.23 
2004 48.00 2.22 40.70 5.04 
2005 19.87 1.49 25.70 3.37 
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Table 14  NMFS Winter Trawl Survey – Herring Catch Per Tow (Mean Number and Weight in 
kg), 1992-2005 

YEAR WINTER Number/Tow WINTER KG/Tow 
1992 35.42 3.19 
1993 49.77 6.56 
1994 4.39 0.51 
1995 17.60 2.60 
1996 112.25 6.86 
1997 54.53 8.47 
1998 57.29 6.05 
1999 56.01 6.77 
2000 66.20 3.54 
2001 77.09 7.56 
2002 74.66 9.45 
2003 42.78 4.49 
2004 34.26 2.16 
2005 98.06 9.08 

 
Figure 20  Herring Catch (kg/tow) from the NMFS Autumn (Fall), Spring, and Winter Trawl 

Surveys Through 2004 
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7.1.2.1.2 NMFS, MA DMF, and ME DMR Trawl Surveys – Inshore Only 
A selected subset of NMFS and MA DMF trawl survey strata were chosen to represent trends in the 
inshore herring component during 1963-2004.  NMFS strata 26-27,38-40 and Mass DMF strata 25-29 
(Cape Cod Bay) and 31-36 (Mass. Bay North) were used during spring and autumn (Figure 21 and Figure 
22). 
 
Figure 21  NMFS Trawl Survey Strata 
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Figure 22  MA DMF Inshore Trawl Survey Strata 

 

 
 
In addition, since Fall 2000, Maine DMR, in conjunction with the Gulf of Maine Research Institute and 
the State of New Hampshire, have been conducting an inshore bottom trawl survey.  While this survey 
targets principal groundfish species from the NH/MA boarder to Canada, it has regularly sampled herring. 
 
The data collected from these trawl surveys are utilized to evaluate trends in the abundance of Atlantic 
herring and are summarized in the following subsections. 
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7.1.2.1.2.1 NMFS Trawl Survey – Inshore Only 

7.1.2.1.2.1.1 Catch Per Tow 
The NMFS spring survey was relatively flat, averaging a few fish per tow, during the late 1960s through 
the early 1980s (Figure 23).  In the late 1980s, the index increased significantly, and although variable, 
has remained relatively high, averaging 40-50 fish per tow, since that time.  The number of fish per tow 
increased to a record high in the 2004 spring survey but declined slightly in the autumn survey. 
 
The autumn survey time series for the inshore area was very low from 1963 to the mid-1980s (Figure 25).  
Since that time, the autumn survey index has increased to about an average of 50 fish per tow and has 
remained relatively high (Figure 25).  An increase in the number of fish per tow, when combined with an 
increase in the encounter rate (Section 7.1.2.1.2.1.2), is suggestive of increased relative abundance when 
compared to the 1980s.  However, survey catch in number per tow from the time series is noisy and 
should be interpreted with caution. 
 
These survey data will be reviewed thoroughly as part of the upcoming TRAC assessment for the Atlantic 
herring stock complex (Spring 2006).  Any information from the TRAC assessment, if available, will be 
considered by the Council during the Atlantic herring fishery specification process and included in the EA 
for the 2007-2009 specifications. 
 
Figure 23  Herring Catch/Tow (Number) Indices from the NMFS Spring Bottom Trawl Survey 
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Note: A trend line has been added to the above figure for illustration purposes. 
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Figure 24  Herring Catch/Tow (Kilograms) Indices from the NMFS Spring Bottom Trawl Survey 
Strata 26-27,38-40 (Inshore), 1968-2004 
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Note: A trend line has been added to the above figure for illustration purposes. 
 
Figure 25  Herring Catch/Tow (Number) Indices from the NMFS Autumn Bottom Trawl Survey 
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Note: A trend line has been added to the above figure for illustration purposes. 
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Figure 26  Herring Catch/Tow (Kilograms) Indices from the NMFS Autumn Bottom Trawl Survey 
Strata 26-27,38-40 (Inshore), 1968-2004 
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Note: A trend line has been added to the above figure for illustration purposes. 
 

7.1.2.1.2.1.2 Encounter Rate 
The encounter rate for herring in the inshore Gulf of Maine during the spring NMFS research bottom 
trawl survey has increased during 1968-2004, as measured by an increase in the number of tows that 
encountered herring (called non-zero tows).  The trend has increased linearly since 1968 and appears to 
be about three times higher now than during the late 1960s and early 1970s (Figure 27).  In the autumn 
survey, the trend in non-zero tows was relatively flat during the 1960s and early 1970s and has increased 
by a factor of two since that time (Figure 28).  Such an increase in encounter rate may suggest increased 
abundance.  However, because herring is a schooling pelagic fish, it should be noted that an increase in 
the number of non-zero tows may reflect an increase in the number of schools of herring encountered 
during the survey and may not represent an increase in overall abundance. 
 
These survey data will be reviewed thoroughly as part of the upcoming TRAC assessment for the Atlantic 
herring stock complex (Spring 2006).  Any new information from the TRAC assessment, if available, will 
be considered by the Council during the Atlantic herring fishery specification process and included in the 
EA for the 2007-2009 specifications. 
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Figure 27  Non-Zero Tows for NMFS Spring Survey for Herring in Strata 26-27, 38-40 (inshore), 
1968-2004 
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Note: A trend line has been added to the above figure for illustration purposes. 
 
Figure 28  Non-Zero Tows for NMFS Autumn Survey for Herring in Strata 26-27,38-40 (inshore), 

1963-2004 
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Note: A trend line has been added to the above figure for illustration purposes. 
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7.1.2.1.2.2 MA DMF Inshore Trawl Survey 
The MA DMF research bottom trawl surveys (Strata 25-36) for spring and fall through 2004 were 
examined for trends in the inshore herring component.  In general, the MA DMF inshore survey is 
dominated by young herring and does not track adult herring abundance (Figure 33).  These indices, 
however, may be more useful as a measure of recruitment to the inshore component of the resource. 
 
Both the fall and spring survey time series are highly variable.  The spring survey fluctuates without trend 
and the fall survey may show a slight upward trend (Figure 29, Figure 30).  Note that the large increase in 
the fall 2003 index was heavily influenced by two very large tows in Region 4 (Cape Cod Bay). 
 
Figure 29  MA DMF Spring Survey Mean Number Per Tow 
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Figure 30  MA DMF Fall Survey Mean Number Per Tow 

 
 
The encounter rate for herring in the MA DMF inshore bottom trawl survey, as measured by the ratio of 
tows with herring to total tows, is shown in Figure 31 and Figure 32.  Both the spring and fall time series 
are highly variable and have fluctuated without trend for most of the time series.   Encounter rates in the 
spring time series may be increasing recent years.  The encounter rate may track abundance of recruit 
fish, but it is less sensitive to the influence of large tows.  However, because herring is a schooling pelagic 
fish, the encounter rate may be tracking the number of schools rather than abundance. 
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Figure 31  Number of MA DMF Spring Survey Tows that Encountered Herring, as a Proportion of 
Total Tows for Strata 25-36 

 
 
Figure 32  Number of MA DMF Fall Survey Tows that Encountered Herring, as a Proportion of 

Total Tows for Strata 25-36 
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Figure 33  Proportion of Total Abundance at Length, MA DMF Spring Survey, 1978-2005 

 
 

7.1.2.1.2.3 ME DMR Inshore Trawl Survey 
Since Fall 2000, Maine DMR, in conjunction with the Gulf of Maine Research Institute and the State of 
New Hampshire, have been conducting an inshore bottom trawl survey.  While this survey targets 
principal groundfish species from the NH/MA boarder to Canada, it regularly samples herring in many of 
its strata. 
 
Results from the fall and spring survey (Figure 34, Figure 35) have been variable over the last five years.  
No trend is apparent from either survey, given the short time series available. 
 
The ME/NH inshore bottom trawl survey samples mostly juvenile fish (less than 23 cm); which may or 
may not be a part of the inshore spawning component in future years (Figure 36, Figure 37).  This is a 
ME/NH coast-wide bottom trawl survey, the results of which should not be viewed as an index of 
spawning stock biomass (SSB) for the inshore component of the herring resource.  In fact, most of the 
fish sampled by this survey are age 1 fish.  Similar to the MA DMF survey, this bottom trawl survey may 
provide an indication of pre-recruitment year class strength. 
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Figure 34  ME DMR Fall Inshore Bottom Trawl Survey Catch (# Fish) Per Tow 
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Note: Error is standard error of the stratified mean. 
 
Figure 35  ME DMR Spring Inshore Bottom Trawl Survey Catch (# Fish) Per Tow 
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Note: Error is standard error of the stratified mean. 
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Figure 36  Length Frequencies for Herring Sampled by the ME DMR Fall Inshore Bottom Trawl 
Survey 
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Figure 37  Length Frequencies for Herring Sampled by the ME DMR Spring Inshore Bottom 

Trawl Survey 
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7.1.2.2 Acoustic Surveys 

7.1.2.2.1 NMFS Offshore Acoustic Survey 
Offshore acoustic surveys have been conducted by the National Marine Fisheries Service since 1998.  
From 1999-2001, three different survey designs were conducted (zigzag, parallel, and stratified random 
transects); in 2002, a survey with parallel transects was completed. 
 
During surveys from 1999-2001, the consensus was that nearly the entire spawning population on 
Georges Bank was covered by the surveys.  However, starting in 2002 herring were not as available to 
surveys during mid-late September and early October in this region.  In 2002, 40%-50% of the fish that 
were sampled during the survey were “spent,” suggesting that spawning had begun prior to the start of the 
survey in that year.  Therefore, the survey may have missed the bulk of the fish when they were most 
concentrated.  In 2003 and 2004, herring were intermittently available during spawning surveys in 
September and October.  Herring were in various stages of maturity ranging from early “pre-spawning,” 
to “developing,” to “spent.”  Also during 2004, herring were encountered in Southern New England in 
reasonably large quantities during survey operations by the Albatross IV on the autumn bottom trawl 
survey, further supporting the notion that herring were only partially available to hydroacoustic surveys 
during 2002-2004.  As a result, the time series of offshore hydroacoustic surveys from 1999-2004 cannot 
be utilized at this time to estimate biomass/abundance or evaluate recent trends. 
 
The acoustic survey data will be reviewed as part of the upcoming TRAC assessment for the Atlantic 
herring stock complex (Spring 2006).  Any new information related to the acoustic surveys, if available, 
will be considered by the Council during the Atlantic herring fishery specification process and included in 
the EA for the 2007-2009 specifications. 
 

7.1.2.2.2 GMRI Inshore Acoustic Survey 
Since 1999, the Maine Department of Marine Resources (ME DMR), in partnership with the Gulf of 
Maine Aquarium (now the Gulf of Maine Research Institute, GMRI), has been surveying the inshore 
spawning component in the Gulf of Maine during Autumn (September – November).  This project is 
funded by the Northeast Consortium, and uses groundfish and herring vessels to conduct fishery-
independent hydroacoustic surveys.  This survey compliments the offshore hydroacoustic survey 
conducted by NMFS. 
 
The GMRI herring acoustic survey recently underwent an independent peer review.  The review served as 
a formal assessment of the accuracy and precision of the survey to determine the viability of using the 
data in regional stock assessments.  This review was conducted at the GMRI on March 15-16, 2005 and 
focused on survey design, acoustic system performance, data processing, acoustic parameter calculations, 
and survey results. 
 
The review was funded and facilitated by the Northeast Consortium, which has partially funded the 
herring survey since 2000.  The review panel consisted of three scientists, two from Canada and one from 
Scotland, who are internationally-recognized in the fields of acoustics and herring biology and stock 
assessment.  The review was chaired by one of the panelists. 
 
The panel conclusions and recommendations are summarized below (see Appendix IX for the full 
Consensus Report): 

• The diversity of research platforms, locations, and degree of coverage, sampling levels and general 
evolution of the methods compromise the use of exiting data as a series.  Current data are best treated 
as six years of exploration. 
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• By applying a test of consistency (one vessel, one sampling gear, similarity in transect approach, 
adequate sampling), it may be that the data from some areas in 2003 and 2004 are comparable.  The 
2003/2004 data should be explored (combined with critical thinking about objectives and sampling 
plan) as the basis for development of consistent methods and survey design for future surveys. 

• The historical data from the acoustic surveys could be used, in combination with literature records 
and other knowledge of herring spawning to define the precise areas and times for relevance for a 
“sentinel” approach to monitoring spawning ground performance. 

• There appear to be two acoustic survey objectives of potential relevance for assessment and 
management: an estimation of biomass in Area 1A, and an assessment of ongoing viability of the 
spawning stocks in Area 1A.  These require different survey strategies – a broad, systematic survey, 
and a more focused, sentinel approach, respectively.  (The panelists include recommendations for 
issues to consider when developing both a systematic and sentinel survey.) 

 
In May 2005, the Council’s Research Steering Committee (RSC) reviewed the GMRI’s project as well as 
the Consensus Report from the peer review and offered a number of comments.  In this case, GMRI 
requested an evaluation of its multiple-year project and the NEC used the opportunity to undertake a 
formal facilitated review of a completed project.  The RSC comments are summarized below: 
 
RSC members agreed the technical evaluation provided an excellent peer review of the project and 
supported its findings.  They concurred that the objectives for which study was set up were not attained, 
given that the project was unable to provide an index of herring abundance.  They stated that the research 
efforts produced data that should not be used for management purposes, adding that a redesigned survey 
is necessary to address the current problems.  Committee members also noted the project would have 
benefited from an independent evaluation earlier in the process.  The committee also agreed with the 
Consensus Report that, while there were fatal shortcomings, there is value in undertaking acoustic surveys 
in the future that focus on discrete beds. 
 
RSC members supported the Consensus Report statement that biological sampling was low and in some 
cases simply insufficient to provide the biological characteristics required for evaluation of the acoustic 
targets.  At least one member advised that it would be difficult to undertake both a sentinel spawning area 
monitoring survey and a systematic survey of spawning stocks without confusing project objectives.  One 
or the other might serve as a template for developing a future time series, but such a survey must be 
redesigned if it is to meet existing project objectives, that is, to monitor the status of inshore herring 
spawning stock in the Gulf of Maine. 
 
The RSC posed several questions to the Herring PDT: 
• Given reviewers comments about the lack of useful information in this report concerning indexing the 

inshore herring populations, what effect might this outcome have on the next herring assessment 
scheduled for 2006? 

• What additional sources for data acquisition and monitoring are needed to better understand the 
inshore herring components? 

• How does this lack of information impact management decision-making? 

Answers to these questions might help in identifying how a lack of information might impact the Council 
in meeting its management objectives and would assist the RSC in encouraging additional research efforts 
that would be helpful.  While these questions may be somewhat rhetorical, they point to a management 
strategy for herring that does not appear to be well supported by the current sampling structure, 
particularly for the inshore components.  This view is consistent with PDT advice already provided to the 
Council. 
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The RSC also agreed to forward the final report and consensus document to the Habitat Plan 
Development Team for the purpose of providing a possible source of information about the role of prey 
species as habitat for other species.  Representatives of GMRI who attended the committee meeting 
agreed with the findings of the Consensus Report authors, adding they would use their recommendations 
in a proposal to be submitted to the Northeast Consortium in response to its 2005 Request for Proposals. 
 
The Herring PDT will continue to monitor progress on the inshore hydroacoustic survey, and scientists 
will consider the usefulness of the inshore acoustic data during the next stock assessment for Atlantic 
herring.  The full consensus report from the independent peer review can be found in Appendix IX of this 
document (Volume II).  A complete report on the hydroacoustic survey can be obtained by contacting the 
GMRI. 
 
The acoustic survey data will be reviewed as part of the upcoming TRAC assessment for the Atlantic 
herring stock complex (Spring 2006).  Any new information related to the acoustic surveys, if available, 
will be considered by the Council during the Atlantic herring fishery specification process and included in 
the EA for the 2007-2009 specifications. 
 

7.1.2.3 Commercial Catch Sampling 
Samples of herring collected from the commercial catch are processed at the Maine Department of 
Marine Resources (ME DMR).  Historically, samples were obtained from sardine canning plants, some of 
which transported fish from other states.  NMFS port agents, fishery biologists in other states, and the 
Canadian Department of Fisheries and Oceans would also provide samples or data to the State of Maine.  
Recently, ME DMR has been given a grant from the Atlantic Coastal Cooperative Statistic Program 
(ACCSP) for a dedicated herring sampler.  Normally, 4-8 samples are collected each month by statistical 
area harvested.  However, more extensive sampling has occurred during foreign fishing or processing 
operations.  Current sampling ratio is approximately one 50-fish sample per 500 mt. 
 
Usually, between 175 and 250 samples are processed by ME DMR each year.  Samples of 50 fish are 
processed for length (mm total length), weight (grams), sex, and, where applicable, sexual maturity and 
gonad stage, using standard procedures and criteria.  From each sample, the sagittal otoliths are removed 
from two fish per centimeter group and embedded in plastic blocks for ageing.  Periodic calibration of 
ageing procedure is conducted with NMFS’ scientists.  Data from commercial catch samples have been 
updated through the 2004 fishing year and are presented below. 
 
These data will be updated through 2005 and reviewed as part of the upcoming TRAC assessment for the 
Atlantic herring stock complex (Spring 2006).  Any new information, if available, will be considered by 
the Council during the Atlantic herring fishery specification process and included in the EA for the 2007-
2009 specifications. 
 
Atlantic Herring Stock Complex 
Resulting data for the Atlantic herring stock complex as a whole suggest a large reduction in weight at 
age since the late 1970s and early 1980s following the Georges Bank stock collapse from heavy foreign 
fishing (Figure 38).  The reduction in both weight at age and length at age over time may have 
implications for the partial recruitment vector for this complex.  While it is quite possible that density 
dependent factors may be involved (i.e., slower growth at higher stock sizes), other environmental factors 
also could attribute to the decline in weight at age (temperature fluctuations, food availability, for 
example).  The reason for this reduction in weight at age in unknown.  Consequently, these data should 
not be interpreted as a result of a reduction in available food, nor should the conclusion be reached that 
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the complex is in danger of overpopulation.  However, significant declines in weight at age over time are 
often attributed to density-dependent factors. 
 
Overall, weight at age for the stock complex is similar to, but slightly lower now than when the herring 
stock complex was considered to be at very high abundance during the 1960-1970 time period.  The 
recent trend in weight at age (1990-present) has been relatively flat with a slight decrease.  Sample data 
since 2000 suggest that there may be a slight increase in weight at age for most ages, but the differences 
between recent years are likely within the range of variability given the sample sizes. 
 
Figure 38  Total Weight at Age for the Atlantic Herring Stock Complex Through 2004 
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Inshore Spawning Component 
Samples from the inshore spawning stock (adult sized fish, GSI > 0.10) are available through 2004 
(Figure 39).  Since the mid-1980s, a rather large drop in size (total length at age) is apparent.  This is 
consistent with trends observed for the overall stock complex (see above).  The biggest change in length 
at age for the inshore component occurred from 1984 – 1994, and since that time, the trend has been 
rather flat.  Similar to samples from the stock complex as a whole (above), there may be a slight trend 
upwards in recent years, but the differences between recent years are likely within the range of variability 
given the smaller sample sizes; data from upcoming years (2005 – )should be examined to determine 
whether an upward trend in length at age can be identified with certainty. 
 
These data will be updated through 2005 and reviewed as part of the upcoming TRAC assessment for the 
Atlantic herring stock complex (Spring 2006).  Any new information, if available, will be considered by 
the Council during the Atlantic herring fishery specification process and included in the EA for the 2007-
2009 specifications. 
 
A decline in growth over time may indicate that density-dependent factors are at work for the inshore 
component.  As such, it also suggests that a larger stock exists than was apparent during the mid-late 
1980s.  It should be noted that slower growth for individuals from the inshore component might be the 
result of increased stock size for the complex overall, or a change in environmental conditions affecting 
feed and/or growth of the different year classes.  However, the declines over time that have been 
observed, especially from 1984-1994, are not necessarily consistent with changes in environmental 
conditions.  In this case, the downward trend in length at age may be more suggestive of density-
dependent factors at work, especially because the trend is also consistent with the overall upward trend in 
abundance apparent from the survey data. 
 
Figure 39  Total Length at Age for Inshore Spawners (> 230 mm & > GSI 0.10) Through 2004 

200

220

240

260

280

300

320

340

360

19
78

19
79

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

Year

To
ta

l L
en

gt
h 

(m
m

)

3
4
5
6
7

 



 

Amendment 1 FSEIS  May 3, 2006 153

 

7.1.2.4 Summary of Stock Status – Atlantic Herring 
The aggregation of biologically-discrete spawning stocks of herring into a single stock complex was first 
adopted in the fall of 1991 (NEFSC 1992) and since then has been the convention for U.S. herring 
assessments.  The decision to combine the two stocks was based on the fact that there were insufficient 
data to support independent assessments for individual spawning components.  The coastal Gulf of Maine 
stock component was defined to include juvenile herring harvested in the New Brunswick fixed gear 
fishery because they were believed to  originate from spawning grounds located in U.S. waters, not from 
spawning grounds located off southwest Nova Scotia (Stephenson et al. 1995).  This approach may 
change in the future, as more data specific to the individual stock components become available. 
 
The current “overfishing definition” for Atlantic herring, contained in the Herring FMP (1999), reads as 
follows: 

If stock biomass is equal or greater than BMSY , overfishing occurs when fishing mortality exceeds FMSY.  If 
stock biomass is below BMSY , overfishing occurs when fishing mortality exceeds the level that has a 50 
percent probability to rebuild stock biomass to BMSY  in 5 years (FThreshold).  The stock is in an overfished 
condition when stock biomass is below ½ BMSY and overfishing occurs when fishing mortality exceeds 
FThreshold.  These reference points are thresholds and form the basis for the control rule. 
 
The control rule also specifies risk averse fishing mortality targets, accounting for the uncertainty in the 
estimate of FMSY.  If stock biomass is equal to or greater than 1/2BMSY , the target fishing mortality will be 
the lower level of the 80 percent confidence interval about FMSY.  When biomass is below BMSY , the target 
fishing mortality will be reduced consistent with the five-year rebuilding schedule used to determine 
FThreshold. 
 
Table 15  Summary of Overfishing Definition Reference Points for Atlantic Herring (from Herring 

FMP 1999) 

Parameter Current Estimate 

MSY 317,000 mt 

Biomass Target (BTarget=BMSY) 1.1 million mt 

FMSY 0.30 

Minimum biomass (BThreshold) ½ BMSY = 500,000 mt 

Maximum fishing mortality (FThreshold) 0.30 

Target Fishing Mortality 0.28 

Rebuilding period 5 years 

*Note that based on the proposed  proxy for MSY in Amendment 1 (Section 4.5), the following reference points in 
the above table will be modified: 
MSY = 220,000 mt (BMSY would remain the same) 
FMSY (FThreshold when stock is at BMSY)= 0.2 – 0.25, based on TRAC assessment results and SSC recommendations 
BThreshold = 550,000 mt 
FTarget = F that produces OY, <= FMSY 
FThreshold when stock is below BMSY = F with 50% probability of rebuilding in 5 years (currently equal to FMSY) 
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In the future, the reference points contained in the overfishing definition may be re-specified or 
updated through a peer-reviewed process and/or as stock assessments are completed.  If the next 
stock assessment for Atlantic herring produces one scientifically-accepted estimate of MSY, then the 
MSY value specified in the Atlantic Herring FMP would automatically change to be consistent with the 
newly-accepted MSY value. 
 
Because the Atlantic herring stock complex occupies U.S. and Canadian waters in the northwest Atlantic, 
fisheries scientists from the two countries met at the Transboundary Resource Assessment Committee 
(TRAC) Meeting in February 2003 to try to reach agreement on a single stock assessment model and 
biological reference points for this resource.  Results of two models were presented at the TRAC Meeting.  
The Canadian assessment utilized a virtual population analysis (VPA) and a program called ADAPT; the 
U.S. assessment utilized a forward projection analysis (FPA) and a program called KLAMZ.  In general, 
the VPA works backwards in time through a population of fish based on the latest information about age 
structure, and the FPA projects forwards through a population based on more sources of information, 
including acoustic surveys.  Results of the two models were very different, and no consensus was 
reached.  Age 2+ stock biomass estimates in the two assessments are the same until about 1985 and 
diverge during the later years.  According to the U.S. assessment, age 2+ biomass was about 1.8 million 
metric tons (mt) in 2001 while the Canadian assessment shows age 2+ biomass to be about 600,000 mt in 
2002 (Overholtz et al. 2004). 
 
Scientific uncertainty and lack of consensus regarding the most recent stock assessment precludes a 
specific status determination relative to the current overfishing definition at this time.  However, the 
results summarized in the above paragraph suggest that the herring stock complex would not be 
considered “overfished” under either stock assessment.  In lieu of a scientifically-accepted stock 
assessment, the Herring PDT evaluated trends in the trawl surveys for herring (see previous subsections) 
and provides the following general statements relative to the current status of the resource: 

• Available trawl survey data do not indicate that a significant drop in herring biomass is occurring.  In 
terms of the Atlantic herring stock complex as a whole, available data suggest that biomass is stable 
and increasing over time. 

• Available survey data suggest that the inshore component of the resource has remained relatively 
stable in recent years.  It is important to note that data specific to the inshore component of the 
resource are limited – inshore hydroacoustic data are not considered reliable enough at this time to 
identify trends (see Section 7.1.2.2), so the available data are generally limited to those from bottom 
trawl surveys and commercial catch sampling. 

• NMFS trawl surveys were able to document the decline, collapse and recovery of the Georges Bank 
component of the resource throughout the 1970s and 1980s (Overholtz and Friedland 2002, Overholtz 
2002; also, the TRAC document in Appendix I, Volume II, provides the entire survey time series).  
Therefore, it is reasonable to assume that the same surveys would track similar declines in biomass of 
either the inshore or offshore component of the resource if such declines were occurring.  No such 
declines are being observed in the recent years of the surveys. 

• Assessment of the Atlantic herring resource remains complex-wide; data are not available at this time 
to generate a biomass estimate, apply a target fishing mortality rate, and estimate an appropriate level 
of yield specifically from the inshore component of the resource.  Herring PDT biologists are working 
on developing a separate stock assessment for the inshore component of the resource.  If a separate 
assessment of the inshore component can be conducted, it should be peer-reviewed through a 
benchmark stock assessment for herring (TRAC or SARC) prior to use in the management arena. 
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The next TRAC assessment for the Atlantic herring stock complex is scheduled to occur during Spring 
2006.  Updated biological and stock information and any assessment advice and/or reference points that 
can be made available following the 2006 TRAC assessment will be considered by the Council during the 
development of the herring fishery specifications for 2007-2009. 
 
 

7.1.3 Habitat Characteristics of Regional Systems 

7.1.3.1 Gulf of Maine 
Based on 303 benthic grab samples collected in the GOM during 1956-1965, Theroux and Wigley (1998) 
reported that, in terms of numbers, the most common groups of benthic invertebrates in the GOM were 
annelid worms (35%), bivalve mollusks (33%), and amphipod crustaceans (14%).  Biomass was 
dominated by bivalves (24%), sea cucumbers (22%), sand dollars (18%), annelids (12%), and sea 
anemones (9%).  Watling (1998) used numerical classification techniques to separate benthic invertebrate 
samples into seven bottom assemblages.  These assemblages are identified in Table 16 and their 
distribution is indicated in Figure 40.  This classification system considers predominant taxa, substrate 
types, and seawater properties.  
 
An in-depth review of GOM habitat types has been prepared by Brown (1993).  Although still 
preliminary, this classification system is a promising approach.  It builds on a number of other schemes, 
including Cowardin et al., (1979), and tailors them to Maine’s marine and estuarine environments.  A 
significant factor that is included in this system but has been neglected in others is the amount of “energy” 
in a habitat.  Energy could be a reflection of wind, waves, or currents present.  This is a particularly 
important consideration in a review of fishing gear impacts since it indicates the natural disturbance 
regime of a habitat.  The amount and type of natural disturbance is in turn an indication of the habitat’s 
resistance to and recoverability from disturbance by fishing gear.  Although this work appears to be 
complete in its description of habitat types, unfortunately, the distribution of many of the habitats are 
unknown. 
 
Demersal fish assemblages for the GOM and Georges Bank were part of broad scale geographic 
investigations conducted by Gabriel (1992) and Mahon et al., (1998).  Both these studies and a more 
limited study by Overholtz and Tyler (1985) found assemblages that were consistent over space and time 
in this region.  In her analysis, Gabriel (1992) found that the most persistent feature over time in 
assemblage structure from Nova Scotia to Cape Hatteras was the boundary separating assemblages 
between the GOM and Georges Bank, which occurred at approximately the 100 m isobath on northern 
Georges Bank.  Overholtz and Tyler (1985) identified five assemblages for this region.  The Gulf of 
Maine-deep assemblage included a number of species found in other assemblages, with the exception of 
American plaice and witch flounder, which was unique to this assemblage.  Results of these two studies 
are compared in Table 17.  Auster et al., (2001) went a step further and related species clusters on 
Stellwagen Bank to reflectance values of different substrate types in an attempt to use fish distribution as 
a proxy for seafloor habitat distribution.  They found significant reflectance associations for twelve of 
twenty species, including American plaice (fine substrate), and haddock (coarse substrate).  Species 
clusters and associated substrate types are given in Table 18. 
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7.1.3.2 Georges Bank 
Amphipod crustaceans (49%) and annelid worms (28%) numerically dominated the contents of 211 
samples collected on Georges Bank during 1956-1965 (Theroux and Wigley 1998).  Biomass was 
dominated by sand dollars (50%) and bivalves (33%).  Theroux and Grosslein (1987) utilized the same 
database to identify four invertebrate assemblages.  They noted that the boundaries between assemblages 
were not well defined because there is considerable intergrading between adjacent assemblages.  Their 
assemblages are associated with those identified by Valentine and Lough (1991) in Table 25. 
 
The Western Basin assemblage (Theroux and Grosslein 1987) is found in the upper Great South Channel 
region at the northwestern corner of the Bank, in comparatively deepwater (150 - 200 m) with relatively 
slow currents and fine bottom sediments of silt, clay and muddy sand.  Fauna are comprised mainly of 
small burrowing detritivores and deposit feeders, and carnivorous scavengers.  Representative organisms 
include bivalves (Thyasira flexuosa, Nucula tenuis, Musculus discors), annelids (Nephtys incisa, 
Paramphinome pulchella, Onuphis opalina, Sternaspis scutata), the brittle star Ophiura sarsi, the 
amphipod Haploops tubicola, and red crab (Geryon quinquedens).  Valentine and Lough (1991) did not 
identify a comparable assemblage; however, this assemblage is geographically located adjacent to 
Assemblage 5 as described by Watling (1998) (Figure 40). 
 
The Northeast Peak assemblage is found along the Northern Edge and Northeast Peak, which varies in 
depth and current strength and includes coarse sediments, consisting mainly of gravel and coarse sand 
with interspersed boulders, cobbles, and pebbles.  Fauna tend to be sessile (coelenterates, brachiopods, 
barnacles, and tubiferous annelids) or free-living (brittle stars, crustaceans, and polychaetes), with a 
characteristic absence of burrowing forms.  Representative organisms include amphipods 
(Acanthonotozoma serratum, Tiron spiniferum), the isopod Rocinela americana, the barnacle Balanus 
hameri, annelids (Harmothoe imbricata, Eunice pennata, Nothria conchylega, and Glycera capitata), the 
sea scallop Placopecten magellanicus, brittle stars (Ophiacantha bidentata, Ophiopholis aculeata), and 
soft corals (Primnoa resedaeformis, Paragorgia arborea). 
 
The Central Georges Bank assemblage occupies the greatest area, including the central and northern 
portions of the Bank in depths less than 100 m.  Medium grained shifting sands predominate this dynamic 
area of strong currents.  Organisms tend to be small to moderately large with burrowing or motile habits.  
Sand dollars (Echinarachnius parma) are most characteristic of this assemblage.  Other representative 
species include mysids (Neomysis americana, Mysidopsis bigelowi), the isopod Chiridotea tuftsi, the 
cumacean Leptocuma minor, the amphipod Protohaustorius wigleyi, annelids (Sthenelais limicola, 
Goniadella gracilis, Scalibregma inflatum), gastropods (Lunatia heros, Nassarius trivittatus), the starfish 
Asterias vulgaris, the shrimp Crangon septemspinosa, and the crab Cancer irroratus. 
 
The Southern Georges Bank assemblage is found on the southern and southwestern flanks at depths from 
80 - 200 m, where fine grained sands and moderate currents predominate.  Many southern species exist 
here at the northern limits of their range.  Dominant fauna include amphipods, copepods, euphausiids, and 
the starfish genus Astropecten.  Representative organisms include amphipods (Ampelisca compressa, 
Erichthonius rubricornis, Synchelidium americanum), the cumacean Diastylis quadrispinosa, annelids 
(Aglaophamus circinata, Nephtys squamosa, Apistobranchus tullbergi), crabs (Euprognatha rastellifera, 
Catapagurus sharreri) and the shrimp Munida iris. 



 

Amendment 1 FSEIS  May 3, 2006 157

 
Along with high levels of primary productivity, Georges Bank has been historically characterized by high 
levels of fish production.  Several studies have attempted to identify demersal fish assemblages over large 
spatial scales.  Overholtz and Tyler (1985) found five depth related groundfish assemblages for Georges 
Bank and the GOM that were persistent temporally and spatially.  Depth and salinity were identified as 
major physical influences explaining assemblage structure.  Gabriel (1992) identified six assemblages, 
which are compared with the results of Overholtz and Tyler (1985) in Table 17.  Mahon et al., (1998) 
found similar results. 
 

7.1.3.3 Mid-Atlantic Bight 
Wigley and Theroux (1981) reported on the faunal composition of 563 bottom grab samples collected in 
the Mid-Atlantic Bight during 1956-1965.  Amphipod crustaceans and bivalve mollusks accounted for 
most of the individuals (41% and 22%, respectively), whereas mollusks dominated the biomass (70%).  
Three broad faunal zones related to water depth and sediment type were identified by Pratt (1973).  The 
“sand fauna” zone was defined for sandy sediments (1% or less silt) that are at least occasionally 
disturbed by waves, from shore out to 50 m (Figure 41).  The “silty sand fauna” zone occurred 
immediately offshore from the sand fauna zone, in stable sands containing a small amount of silt and 
organic material.  Silts and clays become predominant at the shelf break and line the Hudson Shelf 
Valley, and support the “silt-clay fauna.” 
 
Building on Pratt’s work, the Mid-Atlantic shelf was further divided by Boesch (1979) into seven 
bathymetric/morphologic subdivisions based on faunal assemblages (Table 19).  Sediments in the region 
studied (Hudson Shelf Valley south to Chesapeake Bay) were dominated by sand with little finer 
materials.  Ridges and swales are important morphological features in this area.  Sediments are coarser on 
the ridges, and the swales have greater benthic macrofaunal density, species richness, and biomass.  
Faunal species composition differed between these features, and Boesch (1979) incorporated this 
variation in his subdivisions.  Much overlap of species distributions was found between depth zones, so 
the faunal assemblages represented more of a continuum than distinct zones. 
 
Demersal fish assemblages were described at a broad geographic scale for the continental shelf and slope 
from Cape Chidley, Labrador to Cape Hatteras, North Carolina (Mahon et al., 1998) and from Nova 
Scotia to Cape Hatteras (Gabriel 1992).  Factors influencing species distribution included latitude and 
depth.  Results of these studies were similar to an earlier study confined to the Mid-Atlantic Bight 
continental shelf (Colvocoresses and Musick 1984).  In this study, there were clear variations in species 
abundances, yet they demonstrated consistent patterns of community composition and distribution among 
demersal fishes of the Mid-Atlantic shelf.  This is especially true for five strongly recurring species 
associations that varied slightly by season (Table 20).  The boundaries between fish assemblages 
generally followed isotherms and isobaths.  The assemblages were largely similar between the spring and 
fall collections, with the most notable change being a northward and shoreward shift in the temperate 
group in the spring. 
 
Steimle and Zetlin (2000) described representative epibenthic/epibiotic, motile epibenthic, and fish 
species associated with sparsely scattered reef habitats that consist mainly of manmade structures (Table 
21). 
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Table 16  Gulf of Maine Benthic Assemblages as Identified by Watling (1998) 

Benthic 
Assemblage Benthic Community Description 

1 

Comprises all sandy offshore banks, most prominently Jeffreys Ledge, Fippennies Ledge, 
and Platts Bank; depth on top of banks about 70 m; substrate usually coarse sand with 
some gravel; fauna characteristically sand dwellers with an abundant interstitial 
component. 

2 

Comprises the rocky offshore ledges, such as Cashes Ledge, Sigsbee Ridge and Three 
Dory Ridge; substrate either rock ridge outcrop or very large boulders, often with a 
covering of very fine sediment; fauna predominantly sponges, tunicates, bryozoans, 
hydroids, and other hard bottom dwellers; overlying water usually cold Gulf of Maine 
Intermediate Water. 

3 

Probably extends all along the coast of the Gulf of Maine in water depths less than 60 m; 
bottom waters warm in summer and cold in winter; fauna rich and diverse, primarily 
polychaetes and crustaceans; probably consists of several (sub-) assemblages due to 
heterogeneity of substrate and water conditions near shore and at mouths of bays. 

4 
Extends over the soft bottom at depths of 60 to 140 m, well within the cold Gulf of Maine 
Intermediate Water; bottom sediments primarily fine muds; fauna dominated by 
polychaetes, shrimp, and cerianthid anemones. 

5 

A mixed assemblage comprising elements from the cold water fauna as well as a few 
deeper water species with broader temperature tolerances; overlying water often a 
mixture of Intermediate Water and Bottom Water, but generally colder than 7° C most of 
the year; fauna sparse, diversity low, dominated by a few polychaetes, with brittle stars, 
sea pens, shrimp, and cerianthid also present. 

6 

Comprises the fauna of the deep basins; bottom sediments generally very fine muds, but 
may have a gravel component in the offshore morainal regions; overlying water usually 7 
to 8° C, with little variation; fauna shows some bathyal affinities but densities are not high, 
dominated by brittle stars and sea pens, and sporadically by a tube-making amphipod. 

7 
The true upper slope fauna that extends into the Northeast Channel; water temperatures 
are always above 8° and salinities are at least 35 ppt; sediments may be either fine muds 
or a mixture of mud and gravel. 

Geographical distribution of assemblages is shown in Figure 40. 
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Table 17  Comparison of Demersal Fish Assemblages of GB and GOM Identified by Overholtz and 
Tyler (1985) and Gabriel (1992) 

Overholtz & Tyler (1984) Gabriel (1992) 

Assemblage Species Species Assemblage 
 
Slope & 
Canyon 

Offshore hake 
Blackbelly rosefish 
Gulf stream flounder 
Fourspot flounder  
Monkfish, Whiting 
White hake, Red hake 

Offshore hake 
Blackbelly rosefish 
Gulf stream flounder 
Fawn cusk-eel, 
Longfin hake, 
Armored sea robin 
 

Deepwater 

 
Intermediate 

Whiting 
Red hake 
Monkfish  
Atlantic cod, Haddock, Ocean 
pout, Yellowtail flounder, Winter 
skate, Little skate, Sea raven, 
Longhorn sculpin 

Whiting 
Red hake 
Monkfish 
Short-finned squid, 
Spiny dogfish, Cusk 

Combination of Deepwater 
Gulf of Maine/Georges 
Bank & Gulf of Maine-
Georges Bank Transition 

 
Shallow 

Atlantic cod 
Haddock 
Pollock 
Whiting 
White hake 
Red hake 
Monkfish 
Ocean pout 
Yellowtail flounder 
Windowpane 
Winter flounder 
Winter skate 
Little skate 
Longhorn sculpin 
Summer flounder 
Sea raven, Sand lance 

Atlantic cod 
Haddock 
Pollock 
 
 
 
 
 
Yellowtail flounder 
Windowpane 
Winter flounder 
Winter skate 
Little skate 
Longhorn sculpin 

Gulf of Maine-Georges 
Bank Transition Zone 
 
 
 
 
 
 
Shallow Water Georges 
Bank-Southern New 
England 

 
Gulf of Maine-
Deep 

White hake 
American plaice 
Witch flounder 
Thorny skate 
Whiting, Atlantic cod, Haddock, 
Cusk 
Atlantic wolffish 

White hake 
American plaice 
Witch flounder 
Thorny skate, 
Redfish 

Deepwater Gulf of Maine-
Georges Bank 

 
Northeast 
Peak 

Atlantic cod 
Haddock 
Pollock 
Ocean pout, Winter flounder, 
White hake, Thorny skate, 
Longhorn sculpin 

Atlantic cod 
Haddock 
Pollock 
 

Gulf of Maine-Georges 
Bank Transition Zone 
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Table 18  Substrate Associations of Five Finfish Groups on Stellwagen Bank, GOM (Auster et al. 
2001) 

SUBSTRATE TYPE 

Coarse Wide Range Fine 

Species Mean Species Mean Species Mean 
Northern sand lance 
Atlantic herring 
Spiny dogfish 
Atlantic cod 
Longhorn sculpin 
American plaice 
Haddock 
Yellowtail flounder 
Silver hake 
Ocean pout 
No. tows = 83 

1172.0 
72.2 
38.4 
37.4 
29.7 
28.0 
25.7 
20.2 
7.5 
9.0 

American plaice 
Northern sand lance 
Atlantic herring 
Silver hake 
Acadian redfish 
Atlantic cod 
Longhorn sculpin 
Haddock 
Pollock 
Red hake 
No. tows = 159 

63.3 
53.0 
28.5 
22.4 
16.0 
14.0 
9.5 
9.1 
7.9 
6.2 

American plaice 
Acadian redfish 
Silver hake 
Atlantic herring 
Red hake 
Witch flounder 
Atlantic cod 
Haddock 
Longhorn sculpin 
Daubed shanney 
No. tows = 66 

152.0 
31.3 
29.5 
28.0 
26.1 
23.8 
13.1 
12.7 
12.5 
11.4 

Haddock 
Atlantic cod 
American plaice  
Silver hake 
Longhorn sculpin 
Yellowtail flounder 
Spiny dogfish 
Acadian redfish 
Ocean pout 
Alewife 
No. tows = 60 

13.1 
7.3 
5.3 
3.3 
2.0 
1.9 
1.6 
1.6 
1.3 
1.1 

  Silver hake 
American plaice 
Atlantic mackerel 
Pollock 
Alewife 
Atlantic herring 
Atlantic cod 
Longhorn sculpin 
Red hake 
Haddock 
No. tows = 20 

275.0 
97.1 
42.0 
41.1 
37.2 
32.0 
18.1 
16.8 
15.2 
13.2 

Mean number per tow for ten dominant species in each group. 
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Table 19  Mid-Atlantic Habitat Types as Described by Pratt (1973) and Boesch (1979) with 
Characteristic Macrofauna as Identified in Boesch (1979) 

Description 
Habitat Type 
[after Boesch 
(1979)] 

Depth 
(m) 

Characterization  
[Pratt (1973) faunal 
zone]  

Characteristic Benthic Macrofauna  

Inner shelf 0 - 30 
characterized by coarse 
sands with finer sands off 
MD and VA (sand zone) 

Polychaetes:  Polygordius, Goniadella, 
Spiophanes 
 

Central shelf 30 - 50 (sand zone) Polychaetes:  Spiophanes, Goniadella 
Amphipod:  Pseudunciola 

Central and 
inner shelf 
swales 

0 - 50 occurs in swales between 
sand ridges (sand zone) 

Polychaetes:  Spiophanes, Lumbrineris, 
Polygordius 

Outer shelf 50 - 100 (silty sand zone) Amphipods:  Ampelisca vadorum, 
Erichthonius  Polychaetes:  Spiophanes 

Outer shelf 
swales 50 - 100 

occurs in swales between 
sand ridges (silty sand 
zone) 

Amphipods:  Ampelisca agassizi, Unciola, 
Erichthonius 

Shelf break 100 - 
200 (silt-clay zone) not given 

Continental 
slope > 200 (none) not given 

 
Table 20  Major Recurrent Demersal Finfish Assemblages of the Mid-Atlantic Bight During Spring 

and Fall as Determined by Colvocoresses and Musick (1984) 

Species Assemblage 
Season 

Boreal Warm 
temperate Inner shelf Outer shelf Slope 

 
Spring 

Atlantic cod  
Little skate 
Sea raven 
Goosefish 
Winter flounder 
Longhorn sculpin 
Ocean pout 
Silver hake 
Red hake 
White hake 
Spiny dogfish 

Black sea bass 
Summer 
flounder 
Butterfish 
Scup 
Spotted hake 
Northern sea 
robin 

Windowpane Fourspot flounder Shortnose 
greeneye 
Offshore hake 
Blackbelly 
rosefish 
White hake 

 
Fall 

White hake 
Silver hake 
Red hake 
Goosefish 
Longhorn sculpin 
Winter flounder 
Yellowtail 
flounder 
Witch flounder 
Little skate 
Spiny dogfish 

Black sea bass 
Summer 
flounder 
Butterfish 
Scup 
Spotted hake 
Northern sea 
robin 
Smooth dogfish 

Windowpane Fourspot flounder 
Fawn cusk eel 
Gulf stream 
flounder 

Shortnose 
greeneye 
Offshore hake 
Blackbelly 
rosefish 
White hake 
Witch flounder 
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Table 21  Mid-Atlantic Reef Types, Location, and Representative Flora and Fauna as Described in 
Steimle and Zetlin (2000) 

Representative Flora and Fauna 
Location (Type) 

Epibenthic/Epibiotic  Motile Epibenthic 
Invertebrates Fish 

Estuarine (oyster reefs, 
blue mussel beds, other 
hard surfaces, semi-
hard clay and Spartina 
peat reefs) 

Oyster, barnacles, 
ribbed mussel, blue 
mussel, algae, sponges, 
tube worms, anemones, 
hydroids, bryozoans, 
slipper shell, jingle shell, 
northern stone coral, 
sea whips, tunicates, 
caprellid amphipods, 
wood borers 

Xanthid crabs, blue 
crab, rock crabs, spider 
crab, juvenile American 
lobsters, sea stars 

Gobies, spot, striped 
bass, black sea bass, 
white perch, toadfish, 
scup, drum, croaker, 
spot, sheepshead 
porgy, pinfish, juvenile 
and adult tautog, 
pinfish, northern puffer, 
cunner, sculpins, 
juvenile and adult 
Atlantic cod, rock 
gunnel, conger eel, 
American eel, red hake, 
ocean pout, white hake, 
juvenile pollock 

Coastal (exposed 
rock/soft marl, harder 
rock, wrecks and 
artificial reefs, kelp, 
other materials) 

Boring mollusks 
(piddocks), red algae, 
sponges, anemones, 
hydroids, northern stone 
coral, soft coral, sea 
whips, barnacles, blue 
mussel, horse mussel, 
bryozoans, skeleton and 
tubiculous amphipods, 
polychaetes, jingle shell, 
sea stars 

American lobster, Jonah 
crab, rock crabs, spider 
crab, sea stars, urchins, 
squid egg clusters 

Black sea bass, pinfish, 
scup, cunner, red hake, 
gray triggerfish, black 
grouper, smooth 
dogfish, summer 
flounder, scad, bluefish, 
amberjack, Atlantic cod, 
tautog, ocean pout, 
conger eel, sea raven, 
rock gunnel, radiated 
shanny 

Shelf (rocks and 
boulders, wrecks and 
artificial reefs, other 
solid substrates) 

Boring mollusks 
(piddocks) red algae, 
sponges, anemones, 
hydroids, stone coral, 
soft coral, sea whips, 
barnacles, blue 
mussels, horse 
mussels, bryozoans, 
amphipods, polychaetes 

American lobster, Jonah 
crabs, rock crabs, 
spider crabs, sea stars, 
urchins, squid egg 
clusters (with addition of 
some deepwater taxa at 
shelf edge) 

Black sea bass, scup, 
tautog, cunner, gag, 
sheepshead, porgy, 
round herring, sardines, 
amberjack, spadefish, 
gray triggerfish, 
mackerels, small tunas, 
spottail pinfish, tautog, 
Atlantic cod, ocean 
pout, red hake, conger 
eel, cunner, sea raven, 
rock gunnel, pollock, 
white hake 

Outer shelf (reefs and 
clay burrows including 
“pueblo village 
community”) 

  Tilefish, white hake, 
conger eel 
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Figure 40  Distribution of the Seven Major Benthic Assemblages in the GOM as Determined from 
Both Soft Bottom Quantitative Sampling and Qualitative Hard Bottom Sampling 

 
The assemblages are characterized as follows: 1. Sandy offshore banks; 2. Rocky offshore ledges; 3. 
Shallow (<50 m) temperate bottoms with mixed substrate; 4. Boreal muddy bottom, overlain by Maine 
Intermediate Water, 50 – 160 m (approx.); 5. Cold deep water, species with broad tolerances, muddy 
bottom; 6. Deep basin warm water, muddy bottom; 7. Upper slope water, mixed sediment.  Source: 
Watling 1998. 
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Figure 41  Schematic Representation of Major Macrofaunal Zones on the Mid-Atlantic Shelf 
(Approximate Location of Ridge Fields Indicated) 

 
Source: Reid and Steimle (1988) 
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7.1.4 Interactions with Other Species and the Importance of Herring as a Forage 
Species 

The Council acknowledges the importance of herring as one of many forage species in the Northeast 
Region ecosystem.  One of the goals of Amendment 1 (Section 3.2, p. 13) is to: 

Provide for long-term, efficient, and full utilization of the optimum yield from the herring 
fishery while minimizing waste from discards in the fishery.  Optimum yield is the amount 
of fish that will provide the greatest overall benefit to the Nation, particularly with respect to 
food production and recreational opportunities, taking into account the protection of marine 
ecosystems, including maintenance of a biomass that supports the ocean ecosystem, 
predator consumption of herring, and biologically sustainable human harvest.  This includes 
recognition of the importance of Atlantic herring as one of many forage species of fish, 
marine mammals, and birds in the Northeast Region. 

 
While information to quantify the importance of herring as a forage species is not available at this time, 
there is a substantial amount of literature that describes the role that herring plays in the ecosystem and 
estimates the amount of herring consumed by various fish, marine mammal, and seabird species.  The 
first step to account for the importance of herring as a forage species in the herring management program 
is to compile and consider available information on the subject; the second step is to identify where 
information is lacking and prioritize research needs to fill the data gaps.  This amendment addresses both 
of these steps to the extent possible. 
 
This section summarizes available information about the role of herring in the ecosystem, particularly as a 
forage species and discusses ongoing research related to these important issues.  In addition, Appendix V 
of this amendment (Volume II) is a paper entitled The Role of Atlantic Herring, Clupea Harengus, in the 
Northwest Atlantic Ecosystem.  This paper was prepared by Council staff in order to document and 
summarize available literature regarding this subject and should be referenced for additional information. 
 
Observational and empirical evidence suggests that there are four major groups of predators on Atlantic 
herring in the Gulf of Maine-Georges Bank region.  Marine mammals, large pelagic fishes, seabirds, and 
medium demersal fishes consume herring.  Many marine mammal populations in the region have 
increased dramatically in the last 20 years (NMFS 2002).  Observations on the larger marine mammals 
such as humpback and fin whales suggest that these large predators have changed their diets to 
incorporate a larger proportion of herring during the 1990s and 2000s, instead of a diet that was 
dominated by sand lance in the 1980s (Read and Brownstein 2003).  Smaller marine mammals such as 
harbor porpoise and harbor seals are also relying on Atlantic herring, based on diet studies from captured 
or stranded animals (Gannon et al. 1998; Williams 1999).  Seabirds such as Northern gannets, 
shearwaters, and herring gulls are also likely preying routinely on herring (Powers and Backus 1987).  
Large pelagic fishes such as bluefin tuna also have herring as a major item in their diet composition 
(Chase 2002). 
 
Stomach data from NMFS monitoring surveys indicate that herring are an important item in the diet 
composition of medium-sized piscivorous fishes found in the Gulf of Maine-Georges Bank region 
(Overholtz et al. 2000).  Predatory fish responded to the abundance of herring during periods of high and 
low abundance during 1977-1997, as reflected by major changes in the proportion of herring in their diet.  
Consumption of herring by this suite of predators was relatively large in the early 1990s and then began to 
decline in spite of continued increases in herring abundance. 
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Results from preliminary analyses (1959-2002) with the herring stock assessment model (forward 
projection analysis, FPA), with predation added in as an additional fleet, suggest that predation mortality 
rates (M2’s) are time variant and can be much larger than the constant natural mortality (M) that is used 
in the current assessment.  Current M2’s however, are likely very low, perhaps less than 0.2, because 
herring biomass is relatively high.  BMSY may have to be increased, and MSY for the herring fishery 
would probably be more akin to the present OY, somewhere between 150,000-180,000 mt, if predation is 
included. 
 
Preliminary conclusions also suggest that predators may consume herring relative to its abundance, and 
the flow of herring to predators is probably large.  Consumption may also exceed landings for this 
species, especially in the case of a fully rebuilt ecosystem with a large biomass of predators.  Herring 
length composition data from predators and the herring fishery indicate considerable overlap in the two 
components.  It also appeared that herring consumption by medium demersal fish declined dramatically in 
the late 1990s as major predators such as cod and spiny dogfish were overfished.  Relative to assessments 
of the herring stock complex, yield projections may in some cases be too optimistic when predation is not 
included.  Further work will be necessary to fully understand the biological implications of predation on 
the herring stock complex. 
 
Summary of Important Literature 

The importance of herring to any given predator is the result of many factors, including; availability, 
spatial and temporal overlap, selectivity, and alternate prey items.  Appendix V of this amendment 
(Volume II, The Role of Atlantic Herring, Clupea Harengus, in the Northwest Atlantic Ecosystem) should 
be referenced for a more comprehensive summary of available literature regarding this issue. 
 
Atlantic herring is an important prey species for a large number of piscivorous fish, elasmobranches 
(sharks and skates), marine mammals, and seabirds in the northeastern U.S.  Unlike other pelagic fishes 
such as Atlantic mackerel, herring are smaller and vulnerable to predation over most, if not all, of their 
life (Overholtz et al. 2000).  Estimates of the percent composition of Atlantic herring – or of two broader 
taxonomic groups that include Atlantic herring, menhaden, shad, and river herring – in the diets of 15 
species of elasmobranches and finfish in the northeast shelf ecosystem are summarized in Table 22.  
Stomach content data compiled from fish collected after 1990 are more indicative of current conditions 
since the Atlantic herring stock was in a collapsed state during the 1980s and started to recover in the 
early 1990s (see Figure 96 on p. 480 of this document).  The trends in the percentage of herrings in the 
diet of Atlantic cod follow this change in the population sizes for Atlantic herring. 
 
According to the diet composition data in Table 22, the major finfish and elasmobranch species that feed 
heavily on Atlantic herring (or on clupeid species as a group) are Atlantic cod, silver hake, thorny skate, 
bluefish, goosefish, weakfish, summer flounder, white hake, and – in certain locations and times of year – 
Atlantic bluefin tuna.  Other species that feed on herring are spiny dogfish, Atlantic halibut, red hake, 
striped bass, dusky shark, and black sea bass.  Spiny dogfish is, however, a much more important predator 
on Atlantic herring than is indicated by diet composition data.  Link et al. (2002a) estimated that spiny 
dogfish consumed an average of 67,660 metric tons (mt) of Atlantic herring a year during 1977-1998, 
with a range of 15,526 to 148,197 mt.  Thus, in some years, spiny dogfish consumed a greater quantity of 
herring biomass than was taken in the commercial fishery. 
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For many of the predator species listed in Table 22, herring made up a larger percentage of the diets of the 
larger size classes.  This was the case for silver hake, summer flounder, white hake, bluefish, and 
goosefish.  Link and Garrison (2002) reported that the percentages of herring in the stomachs of Atlantic 
cod increased from about 13% in 51-60 cm cod to 28% in 81-90 cm cod and then declined again to 6% in 
111-120 cm cod.  They also showed that herring made up a larger percentage of the diet of Atlantic cod in 
the Gulf of Maine than on Georges Bank or in southern New England.  Garrison and Link (2000) reported 
higher percentages of Atlantic herring in the diet of silver hake on Georges Bank than in the Gulf of 
Maine or in southern New England.  Bowman et al. (2000) reported similar results for silver hake and 
Atlantic cod.  Chase (2002) reported very high percentages of Atlantic herring in bluefin tuna diets on 
Jeffreys Ledge and in the Great South Channel, but very low percentages in three other locations.  Less 
dramatic spatial variations were reported for striped bass by Nelson et al. (2003). 
 
Overholtz et al. (2000) estimated the consumption of Atlantic herring by 10 species of predatory fish in 
northeastern U.S. waters from 1977 to 1997, and found that the amount of herring consumed varied in 
response to changes in the abundance of herring and the abundance of predator populations in the late 
1980s and throughout the 1990s.  Consumption of Atlantic herring by these predatory fish peaked at over 
200,000 metric tons (mt) during 1992 and 1993, declining to less than 100,000 mt in 1997 (Table 23).  By 
far the most important predator on herring was spiny dogfish, followed by silver hake, cod, white hake, 
and bluefish.  The declines in consumption of herring in the late 1990s were coincident with the declines 
in the abundance of these five species.   
 
Read and Brownstein (2003) used survey-based estimates of abundance for eight species of marine 
mammals between 1991 and 1997 to estimate the total annual consumption of Atlantic herring by these 
species.  Their estimates of marine mammal consumption ranged from about 94,000 to 190,000 mt of 
herring per year.  Their results show that minke whales, harbor porpoises, and white-sided dolphins are 
major predators on Atlantic herring because of high proportions of herring (34-51%) in their diets, 
whereas fin and humpback whales consume large quantities of herring to sustain their large body mass.  
Despite a three-fold increase in the harbor seal population in the Gulf of Maine between 1981 and 1997, 
herring only make up 13% of their diet.  Consequently, the mean consumption estimate for harbor seals is 
below 5,000 mt a year. 
 
Read and Brownstein’s (2003) mean (or “best”) estimate of Atlantic herring consumed annually by 
marine mammals during 1991-1997 was about 140,000 mt, with a range of 93,000-200,000 mt.  Adding 
these estimates to the most current (1997) estimate of 100,000 mt of Atlantic herring consumed by fish 
and elasmobranch predators reported by Overholtz et al. (2000) produces a total mean estimate of 
240,000 mt, with a range of 193,000-300,000 mt.  During the 1990s, the total amount of herring 
consumed by all predators could have been as high as 400-450,000 mt.   
 
Atlantic herring stock assessments are performed using an annual 20% natural mortality rate.    Biomass 
estimates for the most recent years (2000 and 2001) from a Canadian and U.S. assessment (0.6 and 1.8 
million mt, TRAC Assessment, Appendix I, Volume II) can be used to define the upper and lower 
population size estimates for the resource.  Multiplying these numbers by 20% generates a range of 
120,000 to 360,000 mt as a forage base for predators. Thus, according to the results of the U.S. 
assessment, the supply of herring to feed predatory fish and marine mammals is sufficient, but according 
to the Canadian assessment, the supply is deficient. Until more certain stock size estimates are available, 
this question will not be resolved. 
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These calculations suggest that even if the Atlantic herring resource was being fully utilized, a sufficient 
biomass is being reserved to feed species of finfish, elasmobranches, and marine mammals that rely on 
the resource for food.  That was not the case during the early 1990s when predation rates were higher 
(Overholtz et al. 2000) and herring were less abundant.  It would also not be true if the current estimates 
of herring population size are too high.  However, because the Atlantic herring resource is currently not 
fully utilized in all management areas, a greater quantity of herring are available as food for predators 
than is provided by the natural mortality “reserve.”  Because of the uncertainty associated with the recent 
stock size estimate, however, the amount of “surplus” herring biomass that is currently available as forage 
for predators is not known. 
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Table 22  Percentage of Atlantic Herring (or “Herrings”) in the Diets of 15 Predatory Fish and Elasmobranch Species in the Northeast 

Continental Shelf Ecosystem of the U.S. 

Predator Species Size 
(cm) 

Percent herring 
in diet Years Location 

Number  
stomachs 
examined 

Taxon Source 

  By wt By vol    C. harengus Herrings Clupeidae  
Atlantic Cod 51-120+ 15  1973-1975 NE shelf    Link & Garrison 2002 
  17  1976-1980 "    " 
  2  1981-1985 "    " 
  11  1986-1990 "    " 
  25  1991-1998 " 

8,176 over 
entire time 

period 
   " 

 61-70 4.4  1977-1980 " 86    Bowman et al. 2000 
 71-80 9.7  " " 52    " 
 81-90 6.5  " " 91    " 
Silver Hake <20  4 1973-1997 NE shelf 8,722    Garrison & Link 2000 
 20-50  9 " " 26,070    " 
 >50  25 " " 1,037    " 
 26-30 4.0  1977-1980 " 323    Bowman et al. 2000 
 31-35 11.1  " " 373    " 
 41-45 20.5  " " 72    " 
 >45 23.3  " " 75    " 
Summer Flounder 41-45 5.5  1977-1980 NE shelf 80    Bowman et al. 2000 
 56-60 13.4  " " 44    " 
 Mean=36 8  1990-2000 " na    Link et al. 2002b 
Atlantic Halibut 41-50 11.1  1977-1980 " 26    Bowman et al. 2000 
 Mean=58 4  1973-1998 " 155    Link et al. 2002b 
Spiny Dogfish 51-60 2.5  1977-1980 NE shelf 235    Bowman et al. 2000 
 61-70 1.6  " " 207    " 
 71-80 8.3  " " 697    " 
 81-90 0.3  " " 368    " 
 91-100 1.3  " " 423    " 
White Hake 20-50+  20 1991-1997 " na    Garrison & Link 2000 
 20-50  2 1973-1997 " 5,341    " 
 >50  13 " " 6,049    " 
Red Hake >50  2 " " 1,713    " 
Bluefin Tuna Mean=221 87.2  1988-1992 Jeffreys Ledge 147    Chase 2002 

 Mean=221 48.4  " Great South 
Channel 210    " 

 Mean=240 6  " Stellwagen 
Bank 111    " 

 Mean=251 3.1  " Cape Cod Bay 273    " 

 Mean=124 2.5  " 
South of 
Martha’s 
Vineyard 

57    " 
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Table 22 continued.  Percentage of Atlantic Herring (or “Herrings”) in the Diets of 15 Predatory Fish and Elasmobranch Species in the Northeast 
Continental Shelf Ecosystem of the U.S. 

Predator Species Size 
(cm) 

Percent herring 
in diet Years Location 

Number  
stomachs 
examined 

Taxon Source 

Bluefish “Adults” 11.3  1994 Georges Bank 50    Buckel et al. 1999 
 " 17.6  1995 " 44     
 21-30 2.7  1977-1980 NE shelf 239    Bowman et al. 2000 
 31-40 2.3  " " 71    " 

Striped Bass 30-120 3.4  1997-2000 North shore 
MA 1,536    Nelson et al. 2003 

 25-120 0.2  " Cape Cod Bay 1,019     

 30-120 0  " Nantucket 
Sound 451     

Dusky Shark 91-100 1.5  1977-1980 NE shelf 18    Bowman et al. 2000 
Thorny Skate 61-70 36.5  " " 36    " 
 71-80 25.5  " " 42    " 
 >90 20.8  " " 18    " 
Goosefish 51-60 1.9  " " 104    " 
 81-90 1.2  " " 86    " 
 >90 15.0  " " 103    " 
Black Sea Bass 21-25 2.3  " " 188    " 
Weakfish 21-30 11.2  " " 196    " 
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Table 23  Annual Consumption Estimates (Metric Tons) of Atlantic Herring by Finfish, 

Elasmobranches, and Marine Mammal Predators 

Fish and Elasmobranch Predators Marine Mammal Predators 

Species Estimated Annual 
Consumption, 1977-1997  Species 

Estimated Annual 
Consumption, 1991-
1997 

Spiny Dogfish 36,000-214,000 Fin Whale 16,081-62,362 
Silver Hake 11,500-36,000 Minke Whale 11,648-22,108 
Georges Bank 
Cod 1,900-13,000 Humpback Whale 31,046-35,507 

White Hake 500-20,000 Pilot Whale 149-512 
Bluefish 500-13,600 Harbor Porpoise 20,863-27,655 
Fluke 200-3,100 White-sided Dolphin 7,852-35,591 
Pollock 200-3,100 Harbor Seal 4,853 
Red Hake 200-3,100 Gray Seal 1,310 
Goosefish 200-3,100   
Winter Skate 200-3,100   
Gulf of Maine 
Cod 200-3,100   

    

 Estimated Annual 
Consumption, 1977-1998   

Spiny Dogfish 15,526-148,197 
(mean = 67,660)   

Winter Skate 20-2,329 
(mean = 928)   

 
Natural Mortality 

Both stock assessments (FPM and ADAPT VPA) for the Atlantic herring complex assume a natural 
mortality rate (M) of 0.2.  This value is based on life-history characteristics and is fixed at this value 
across age classes and years.  Much of the natural morality incurred by Atlantic herring is attributable to 
predator consumption of herring.  In addition to the stock assessment, the management program has been 
implicitly addressed the importance of herring as a forage species through establishing a precautionary 
proxy for MSY and a buffer between MSY and OY.  Most of the natural mortality (~350,000 mt year -1) 
experienced by this forage species is probably due to predator removals. 
 
Examination of removals due to M, as calculated by the FPM, can be seen in the graph of M removals and 
landings.  While removals due to fishing and natural mortality have been roughly equal over the time 
series, current removals due to M are 3-3.5 times higher then removals by fishing (Table 24). 
 
The Herring PDT has concluded that the importance of herring as a forage species has been implicitly 
addressed through establishing a precautionary proxy for MSY (proposed in this amendment) and a buffer 
between MSY and OY, which is determined through the annual specification process.  Even before 
setting these precautionary reference points, the amount of forage associated with natural mortality (M = 
0.2, assumes 350,000 mt of forage) is believed to be within the range of what is consumed by predators 
on an annual basis (Figure 42).  Additional information is needed to evaluate this conclusion in a more 
quantitative model over the long-term. 
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Figure 42  Herring Catch Relative to Removals from Natural Mortality (M) 
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Table 24  Estimates of Total Biomass and Removals Due to M and Catch, 1959 – 2002 

Year
Natural 

Mortality 
(1000's mt)

Catch 
(1000's mt)

Total Removals 
(1000's mt)

% due to 
Catch

Total Biomass 
(1000's mt)

1959 209 94 303 31 1,088
1960 224 94 318 30 1,157
1961 239 101 339 30 1,233
1962 239 242 481 50 1,307
1963 227 194 422 46 1,226
1964 224 187 411 46 1,202
1965 212 110 322 34 1,119
1966 206 210 416 51 1,134
1967 195 285 481 59 1,106
1968 161 470 631 75 1,022
1969 105 393 498 79 711
1970 101 307 408 75 617
1971 83 331 413 80 551
1972 92 272 364 75 547
1973 71 259 330 78 463
1974 44 210 254 83 313
1975 35 217 252 86 267
1976 21 122 143 85 158
1977 22 67 89 76 129
1978 22 88 110 80 143
1979 23 104 127 82 156
1980 19 93 112 83 131
1981 12 84 96 87 99
1982 13 60 73 82 86
1983 20 36 56 64 106
1984 37 42 80 53 187
1985 45 55 100 55 236
1986 49 56 105 53 263
1987 61 67 128 52 322
1988 69 74 143 52 367
1989 80 97 177 55 427
1990 97 94 191 49 507
1991 128 80 208 38 643
1992 166 93 260 36 836
1993 181 89 269 33 928
1994 193 77 269 29 991
1995 204 102 307 33 1,066
1996 269 127 396 32 1,354
1997 303 120 423 28 1,542
1998 314 126 440 29 1,627
1999 307 124 431 29 1,614
2000 356 126 481 26 1,815
2001 354 133 487 27 1,847
2002 NA 104 NA NA 1,822

NA= Not yet availible  
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Forage-Related Research Priorities 

At its May 17/18 meeting, the Council’s Herring Committee discussed issues and concerns related to the 
importance of herring as one of many forage species in the Northeast Region.  From this discussion came 
several recommendations for research priorities related to forage and another, related concern about the 
potential for localized depletion of herring, particularly in the inshore Gulf of Maine. 
 
• Research utilizing hydroacoustic surveys; to investigate the size and location of herring schools, the 

behavior of schools and their ability to reform after being subjected to disturbances from midwater 
trawling; hydroacoustic surveys lend themselves well to cooperative research; 

• Research into better identifying and characterizing discrete spawning grounds for herrings schools; 
this is especially important because Atlantic herring schools exhibit spawning site fidelity; 

• Research regarding the impact of inshore water quality and other environmental factors on the 
availability of herring and other important forage species in the GOM and other ecosystems; 

• Research into understanding the ecosystem effects of the North Atlantic Oscillation (NAO); 
examining relationships between fish stocks and the NAO; 

• Research in cooperation with Canada is important because Atlantic herring is a transboundary 
resource; 

• Utilization of new research technologies like underwater video and photography; 

• Efforts to define localized depletion on a spatial and temporal scale. 
 
Establishing a purse seine/fixed gear-only area (Section 4.4) could provide a research area to further 
explore factors related to herring distribution, localized depletion, ecological influences, habitat issues, 
predator/prey interactions, and other issues that may affect the abundance and distribution of Atlantic 
herring in the inshore GOM.  There may be an opportunity to observe the differences in catch rates and 
fish availability/distribution inside and outside of the area; research differences between purse seines, 
fixed gear, and midwater trawls; and observe short-term/long-term changes in the ecosystem within the 
area where midwater trawling is restricted.  However, the seasonal movement of herring, the variable 
nature of their distribution, and their sensitivity to environmental factors like water temperature and food 
availability are all important factors that likely play a significant role in herring distribution and should be 
considered accordingly in any research program. 
 
Concerns about localized depletion of herring also relates to the behavior of herring schools in response to 
fishing gear and the ability of schools to re-form after disturbance from fishing-related activity.  Again, 
this is a difficult impact to quantify, and information regarding this issue is somewhat limited.  A 
summary of available information about the schooling behavior of herring and responses to fishing-
related disturbances can be found in Section 7.1.1.6 of this document (p. 129). 
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Ongoing Research 

The following is a summary of ongoing work in fields related to predator-prey interactions, ecosystem 
considerations, and the role of herring as a forage species in the Northwest Atlantic ecosystem. 
 
NEFSC Research 
Research on the importance of herring in the diets of the predators in the Northeast Region has focused on 
several areas.  Seasonal monitoring of predatory fish diets on NEFSC bottom trawl surveys is continuing 
as it has for several decades.  These studies have documented the important role that herring play in the 
diets of marine fishes in the region.  Analysis of available data on the diets of marine mammals, large 
pelagic fishes such as bluefin tuna, and marine birds is also ongoing. 
 
Future analyses utilizing stable isotope methods for estimating diet composition for these large predators 
is also ongoing at the NEFSC and other institutions.  Recent modeling efforts at the NEFSC have focused 
on the impact of predators on the herring resource in the Gulf of Maine-Georges Bank region.  Other 
modeling efforts have begun to estimate the regional biomass and transfer of energy in and among the 
four eco-regions (Gulf of Maine, Georges Bank, Southern New England, and Mid-Atlantic) found off 
New England and the Mid-Atlantic.  These ecosystem models will be useful in determining the important 
role that pelagic fish resources such as herring, play in supporting the LMEs (large marine ecosystems) 
found off the Eastern Continental Shelf. 
 
ASMFC Research 
The Atlantic States Marine Fisheries Commission (ASMFC) began investigating multispecies and 
ecosystem assessment methods through the Management and Science Committee (MSC) in 1999  At the 
same time, NMFS published Ecosystem-Based Fishery Management: A report to Congress by the 
Ecosystems Principles Advisory Panel.  On a global scale, the move towards incorporating ecosystem 
approaches is gaining momentum.  Collie and Gislason (2001) proposed biological reference points 
applicable in multispecies fisheries management, while Sainsbury and Sumaila (2001) emphasized the 
need to develop ecosystem-level reference points and indicators of the state of fisheries in an ecosystem 
context.  Link et al. (2002) have demonstrated that such reference points can be developed and applied to 
a fisheries ecosystem. 
 
Given the widespread attention on multispecies and ecosystem approaches to fisheries management, the 
ASMFC held a workshop on multispecies and ecosystem assessment models in August 2000, to 
determine if current model techniques could be applied to available data.  During that workshop, four 
types of models were presented focused on different levels of interactions.  Multispecies Virtual 
Population Analysis (MSVPA) is the first logical extension of single species approaches, but only looks 
at a few species.  Spatial models are also limited to a few species, but provide more environmental factors 
and regional information.  Trophic dynamic models are based on a large food web and are therefore very 
inclusive, with results focused on system-wide biomass targets.  Finally, Ecopath models include the full 
spectrum of the ecosystem of interest, and can be used for long range policy simulations, but in many 
cases do not include the details managers are interested in at the single species level.  In general, all of 
these models can provide biological reference points similar to single species Virtual Population Analyses 
(VPA), but provide varying levels of information on trophic interactions and more detailed spatial scales.  
However, it is important to note that all of these approaches are complementary and should be done in 
addition to single species methods. 
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Based on that workshop, the MSC chose to limit the development of multispecies models to four species 
under Commission management that had a role in predator-prey interactions and also supported directed 
fisheries.  Given public and scientific interest, and the quality of available data, the species chosen were 
Atlantic menhaden, bluefish, striped bass, and weakfish.  As such, the model is spatial centered in the 
Mid-Atlantic were much of the interactions among these species occurs 
 
The Commission began developing a Multispecies Virtual Population Assessment model (MSVPA) in 
2001.  The MSVPA model initially focused on the effects of predation by bluefish, striped bass, and 
weakfish on the Atlantic menhaden population, and has since been extended to adjust the population 
estimates of the predators and other prey species.  The Commission also hosted several workshops to 
verify the data used in the model and obtain feedback on features to include in the model.  Early versions 
of the MSVPA model have been used by the Atlantic Menhaden Technical Committee to explore some 
basic questions about age 0 abundance. Also, an age-varying natural mortality as derived in some part by 
the MSVPA, was used in the latest peer reviewed assessment for Atlantic menhaden.  
 
Further development of the model has progressed and a new version (MSVPA-X) was reviewed through 
an internal ASMFC peer review. Currently the model is undergoing sensitivity analysis by a sub 
committee of ASMFC’s Stock Assessment Committee; in preparation for full review by the SARC in the 
Autumn of 2005.  While the model only explicitly models Menhaden, Bluefish, Weakfish, and Striped 
Bass interactions and population dynamics; other prey items have been included to produce a more 
realistic ecosystem picture across the predator’s size and spatial ranges.  These include: 

• Sciaenids (spot, croaker) 
• Small Forage Fish (anchovy, silversides, and sand lance) 
• Medium Forage Fish (butterfish, squid, mullets) 
• Clupeids (Atlantic herring, thread herring, and others) 
• Alosa spp. (shads and river herrings, and others) 
• Benthic invertebrates (worms) 
• Benthic crustaceans (lobsters, blue crabs, jonah crabs, calico crabs) 
• Macrozooplankton (shrimps, mysids, amphipods) 

 
Once peer reviewed and incorporated into the management process, it is envisioned that a second, but 
linked, MSVPA-X model may be developed for the Gulf of Maine/Georges Bank Ecosystem. 
 
Bluefin Tuna Research 
The Large Pelagics Research Program at the University of New Hampshire (UNH) has been involved in 
research related to the food habits and preferences of bluefin tuna for many years; most of the work on the 
tuna/forage issue is ongoing at this time, including: 

• A stable isotope study on bluefin tuna and their prey; 

• Analysis of spatial relationships of Atlantic herring to schools of bluefin tuna (Gulf of Maine, 1994, 
paper to be published); and 

• A comprehensive analysis of historic herring abundance and distribution in relation to bluefin tuna. 
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Biological Sampling Summary (provided by UNH Large Pelagics Research Program) 

In 2004, with the cooperation of  key co-op managers, buyers and fishermen, the UNH Large Pelagics 
Research Lab collected biological samples from commercially landed bluefin captured within the Gulf of 
Maine.  Samples included the first dorsal spine from 230 large medium and giant bluefin.  In addition, 
188 vertebrae (35th) were collected along with stomachs, liver, gonads and tail cut samples.  Additional 
bluefin samples were collected from Prince Edward Island, Nova Scotia, the Gulf of Mexico, Iceland, and 
NC and samples from an additional 40 juvenile (age 1-2) bluefin tuna off the coast of Virginia. 
 
Stomach samples are being processed at this time, but our analyses suggest the dominant prey item in 
both volume and number were Atlantic herring.  Diet studies are being carried out to see if shifts in prey 
have occurred over the last decade.  Spine and vertebrae samples will be processed this spring following 
protocols set in place by the ICCAT Age and growth group.  Vertebrae and spines are being analyzed to 
determine growth rates.  Gonad samples are being analyzed for reproductive status. 
 
Additional work is being conducted on the historical and present distribution and association of bluefin 
tuna and their prey.  Historic fishery and fishery independent data have been collected from the NMFS 
and several state agencies.  Data was also collected on the condition of bluefin tuna in the Gulf of Maine 
through records obtained at co-ops and with buyers.  The goal of this work is to test the hypothesis that 
the overall condition of bluefin tuna in the Gulf of Maine is in decline and has been for quite some time.  
This research may provide some evidence for the recent decline in the number of bluefin present in the 
Gulf of Maine. 
 
A website (www.largepelagicslab.unh.edu) was created to highlight the program and latest bluefin tuna 
research for students, researchers, as well as commercially and recreational fishermen. 
 
Analysis of Forage Preferences and Movement Patterns of Atlantic Bluefin Tuna Using Carbon and 
Nitrogen Stable Isotopes (provided by UNH Large Pelagics Research Program) 

Carbon and nitrogen stable isotopes are increasingly being used in ecological studies as natural tracers of 
diet, trophic position, and movement patterns.  Stable isotopes can be used to determine diet and trophic 
position by matching the isotope signatures in consumer tissues to those of available prey species.  
Carbon, typically assumed to remain essentially constant as it travels through food webs, is used to 
determine sources of primary production.  Nitrogen stable isotope ratios tend to increase with trophic 
position or fractionate and can be used to determine relative contributions of different forage species to 
diet as well as a consumer’s overall trophic position in a food web. 
 
The ongoing analysis of the isotopic composition of bluefin tuna and their prey has been expanded 
beyond the pilot study of Estrada et al. (2005).  During the 2004 season, graduate student research 
focused initially on a captive bluefin feeding experiment to develop baseline data including tissue-specific 
isotopic turnover and fractionation for bluefin stable isotopes.  Juvenile bluefin were collected offshore 
and housed in captivity at the VIMS Eastern Shore Lab in Wachapreague, Virginia.  These data were to 
then be applied in interpretation of isotope data from wild bluefin samples.  The researchers were unable 
to hold fish in captivity for a sufficient time period to measure these parameters as most fish developed 
skin ulcers and subsequent systemic bacterial infections in response to the stresses of handling and 
captive holding.  While the feeding experiment was not completed, valuable data were obtained regarding 
bluefin husbandry.  Post-mortem pathology analyses of bluefin tissue confirmed chronic skin ulceration 
and suggested a systemic infection by gram-negative bacteria.  Modification of husbandry techniques to 
reduce potential captive infection through further minimization of bluefin skin abrasion and post-capture 
antibiotic treatment should greatly reduce captive mortalities in any future studies. 
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The end of the 2004 field season was devoted to collection of biological samples for stable isotope 
analysis.  Samples were collected from commercial landings and research collaborators in the Gulf of 
Maine, eastern Canada, North Carolina, Virginia, the Gulf of Mexico, and Iceland.  Comparison of 
isotope values from these major regions of the Atlantic will provide a partial isotope biogeography of the 
northern Atlantic. 
 
Reproductive Status and Foraging Energetics (provided by UNH Large Pelagics Research Program) 

During the fishing seasons of 2000 – 2002, 257 bluefin tuna ranging in size from 185 – 291 cm (CFL) and 
weights of 75 – 314 kg were sampled as a part of an ongoing study of foraging energetics and fatty acid 
analysis of diet.  Participating fishermen provided gonads, stomachs and a muscle samples, as well as 
capture location, length, and weight.  Histological analysis identified six distinct reproductive stages for 
each sex.  Gonads were staged for 221 fish, 94 females, and 127 males.  With a few exceptions, females 
fell into two stages, stage 1, indicating immaturity or complete resorbtion of atretic and mature follicles, 
and stage 6, showing signs of recent spawning activity/maturity. Males were found in all stages of 
gonadal development.  Approximately 30% of bluefin landed in June and July of all three years showed 
signs of recent maturity, and by August, 100% of fish landed had completely reabsorbed their mature 
gametes and remained in stage 1 throughout September and October.  Perigonadal fat reserves increased 
over the season, from a low in July to a high in September.  Gonad weights had an inverse relationship to 
perigonadal fat, going from high values in June and July, to low values in September and October. 
 
Further analysis of the histological data continues at this time with the quantification of the levels of 
atresia present in the samples.  It is hoped that a more detailed analysis of the histology using the protocol 
followed in other reproductive studies will help to clarify the differences between immature and mature 
inactive Atlantic bluefin tuna.  In attempting to develop condition indices for this population, difficulties 
were encountered with the accuracy of conversion factors for dressed lengths and weights to curved fork 
(CF) lengths and round weights.  A regression of converted CF length on measured CF length uncovered 
a negative bias of converted values, underestimating true length by 7%.  Because no round weights were 
taken to “ground truth” dressed weights, a condition index was developed based on dressed weights and 
dressed lengths from measured data.  A regression of dressed length on dressed weight indicates a power 
relationship has the best fit (R2 = 0.91). 
 
From this regression, a condition index, Wr was developed by dividing the measured dressed weights by 
the expected regression values.  Preliminary analysis indicates an initial decline in Wr from June to July, 
then a gradual increase through August, September and October.  In a more complete study incorporating 
the NMFS landings database for size reference, a multivariate analysis will be performed to determine the 
effects of reproductive status on body condition.  A paper detailing the results of this analysis will be 
presented at the Lake Arrowhead Tuna Conference in May, 2005.  The goal for submission to a peer 
reviewed journal has been set for June, 2005. 
 
Seabird Research 
It is recognized that herring is an important forage species for many seabirds in the Northeast Region, but 
specific data regarding consumption of herring and other prey species by seabirds is somewhat lacking at 
this time.  Dr. Steven Kress, Director of the National Audubon Society’s Seabird Restoration Program, 
and the U.S. Fish and Wildlife Service are working with observers on seven Gulf of Maine islands to 
study seabird diets.  Researchers are learning about important connections between fish stocks and bird 
populations.  Kress noted that a few key species of fish, including white hake and Atlantic herring, 
support all of the seabird populations in Maine (Blue Planet Quarterly, Ocean Conservancy, Spring 2005, 
and Friends of Maine Seabird Islands, personal communication).  The information generated from this 
research will help the Council to better understand the interactions between herring and seabirds and 
examine how fish stocks relate to the broader marine ecosystem. 
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TRAC 2006 

The next TRAC assessment for the Atlantic herring stock complex is scheduled to occur during Spring 
2006.  Any updated information related to the importance of herring as a forage species and/or the role of 
herring in the ecosystem that can be made available following the 2006 TRAC assessment will be 
considered by the Council during the development of the herring fishery specifications for 2007-2009. 
 
 

7.2 PROTECTED RESOURCES 
This section identifies and describes protected resources that may be affected by the action proposed in 
Amendment 1 to the Herring FMP.  “Protected resources” is one of the valued ecosystem components 
(VECs) identified specifically for Amendment 1.  VECs represent the resources, areas, and human 
communities that may be affected by a Proposed Action or alternatives and by other actions that have 
occurred or will occur outside the Proposed Action.  VECs are the focus of an EIS since they are the 
“place” where the impacts of management actions are exhibited.  This section is designed to enhance the 
readers’ understanding of the historical, current, and near-future conditions (baselines and trends) in order 
to fully understand the anticipated environmental impacts of the management alternatives and 
independent measures under consideration in this amendment. 
 
The following description of protected resources is updated from the Atlantic Herring FMP (March 1999) 
and the recently-published Final Environmental Impact Statement (FEIS) for Minimizing Impacts of the 
Atlantic Herring Fishery on Essential Fish Habitat (NMFS, January 2005).  Both of these documents, as 
well as the Environmental Assessment for the EFH components of the Herring FMP (October 1998), 
should be referenced for additional information about protected resources that may be affected by the 
Atlantic herring fishery or its governing regulations. 
 

7.2.1 Endangered, Threatened, and Other Protected Species Inhabiting the 
Management Area 

The following species of cetaceans, pinnipeds, sea turtles and fish are found in the Atlantic Herring FMP 
management unit and are listed as either threatened or endangered under the Endangered Species Act of 
1973 (ESA) or they are protected under the Marine Mammal Protection Act of 1972 (MMPA).  The 
Council has also identified the two right whale critical habitat designations in the Northeast.  
 
Cetaceans 

Northern right whale (Eubalaena glacialis)  Endangered 
Humpback whale (Megaptera novaeangliae)  Endangered 
Fin whale (Balaenoptera physalus)   Endangered 
Blue whale (Balaenoptera musculus)   Endangered 
Sei whale (Balaenoptera borealis)   Endangered 
Sperm whale (Physeter macrocephalus)   Endangered 
 
Minke whale (Balaenoptera acutorostrata)  Protected 
Harbor porpoise (Phocoena phocoena)   Protected 
Risso’s dolphin (Grampus griseus)   Protected 
Pilot whale (Globicephala spp.)    Protected 
White-sided dolphin  (Lagenorhynchus acutus)  Protected 
Common dolphin  (Delphinus delphis)   Protected 
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Spotted and striped dolphins  (Stenella  spp.)  Protected 
Bottlenose dolphin (Tursiops truncatus)   Protected 
 
Seals 

Harbor seal (Phoca vitulina)    Protected 
Gray seal (Halichoerus grypus)    Protected 
Harp seal (Phoca groenlandica)    Protected 
 
Sea Turtles 

Leatherback sea turtle (Dermochelys coriacea)  Endangered 
Kemp’s ridley sea turtle (Lepidochelys kempii)  Endangered 
Green sea turtle (Chelonia mydas)   Endangered 
Hawksbill sea turtle  (Eretmochelys imbricata)  Endangered 
Loggerhead sea turtle (Caretta caretta)   Threatened 
 
Fish 

Shortnose sturgeon (Acipenser brevirostrum)  Endangered 
Atlantic salmon (Salmo salar)    Endangered 
 
Northern Right Whale Critical Habitat Designations 

Cape Cod Bay 
Great South Channel 
 
Although all of the protected species listed above may be found in the general geographical area covered 
by the Herring FMP not all are affected by the fishery.  Some species may inhabit areas other than those 
in which the fishery is prosecuted, prefer a different depth or temperature zone, or may migrate through 
the area at times when the fishery is not in operation.  In addition, certain protected species may not be 
vulnerable to capture or entanglement with the gear used in the fishery.  Therefore, protected species are 
divided into two groups.  The first group contains those species not likely to be affected by the fishery or 
regulations proposed for inclusion in Amendment 1, while the second group is the subject of a more 
detailed assessment because of potential or documented interactions with protected species. 
 

7.2.1.1 Protected Species Not Likely to be Affected by the Herring FMP 
Following a review of the current information available on the distribution and habitat needs of the 
endangered, threatened, and otherwise protected species listed above in relation to the action being 
considered, the Council considers that herring fishing operations and the measures proposed in 
Amendment 1 to the Herring FMP unlikely to affect the shortnose sturgeon (Acipenser brevirostrum), or 
the hawksbill sea turtle (Eretmochelys imbricata), both of which are species listed under the ESA.  As 
discussed in the original FMP, because of preferred habitat and distribution, there is little overlap between 
these species and the herring fishery making the likelihood of encounters relatively rare events. 
 
Several cetaceans protected under the MMPA are found in the waters in which the herring fishery 
operates, Risso’s dolphin (Grampus griseus), spotted and striped dolphins (Stenella spp.), and coastal 
forms of the Atlantic bottlenose dolphin (Tursiops truncatus).  Although these species may occasionally 
become entangled or otherwise entrapped in certain fishing gear interactions have been relatively rare in 
the Atlantic herring fishery. 
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According to Waring et al. (2005) until very recently, the entire coastal migratory stock of bottlenose 
dolphin was designated as depleted under the MMPA.  A re-analysis of the depletion designation on a 
management unit basis will be undertaken, but in the interim, because one or more of the management 
units may be depleted, all management units retain the depleted designation. In addition, the total fishery-
related mortality and serious injury for most stocks is not less than 10% of the calculated PBR and, 
therefore, cannot be considered to be insignificant and approaching zero mortality and serious injury rate. 
The species is not listed as threatened or endangered under the Endangered Species Act, but the 
management units are strategic stocks due to the depleted listing under the MMPA.  A Bottlenose 
Dolphin Take Reduction Plan final rule has been published by NMFS (Federal Register /Vol. 71, No. 80 
published on 4/26/2006). 
 
Right Whale Critical Habitat 

Critical habitat for right whales has been designated for Cape Cod Bay, Great South Channel, and coastal 
Florida and Georgia (outside of the action area for this action).  Cape Cod Bay and the Great South 
Channel areas were designated critical habitat for right whales due to their importance as spring/summer 
foraging grounds for this species.  There is no evidence to suggest that operation of the herring fishery 
adversely affects the value of critical habitat designated for the right whale.  Right whale critical habitat, 
therefore, is not discussed further in this document. 
 

7.2.1.2 Protected Species Potentially Affected by This FMP 
The status of the various ESA-listed species affected by the herring fishery was initially described in the 
Biological Opinion prepared by the National Marine Fisheries Service in 1999.  The information provided 
in this document on the status of species listed as endangered and threatened is incorporated herein by 
reference.  More updated information on these and other protected species that are potentially affected by 
the herring fishery is provided below. 
 
Atlantic Salmon 

On November 17, 2000 the Gulf of Maine Distinct Population Segment (DPS) of Atlantic salmon was 
listed as endangered under the ESA.  The Atlantic salmon is an anadromous species that spends most of 
its adult life in the Atlantic Ocean where it grows and matures and then migrates to freshwater rivers and 
streams to reproduce.  The Atlantic salmon DPS encompasses all naturally reproducing remnant 
populations of Atlantic salmon from the Kennebec River downstream of the former Edwards Dam site, 
northward to the mouth of the St. Croix River.  The DPS includes extant populations in the Dennys, East 
Machias, Machias, Pleasant, Narraguagus, Ducktrap, and Sheepscot Rivers, and Cove Brook.  Cove 
Brook is a tributary to the Penobscot River. 
 
Juvenile salmon in New England rivers typically migrate to sea in May after a two to three year period of 
development in freshwater streams, and remain at sea for two winters before returning to their U.S. natal 
rivers to spawn from mid October through early November.  While at sea, salmon generally undergo an 
extensive northward migration to waters off Canada and Greenland.  Historical commercial harvest data 
indicate that post-smolts overwinter in the southern Labrador Sea and in the Bay of Fundy.  The numbers 
of wild Atlantic salmon that return to these rivers are perilously small, with total run sizes of 
approximately 150 spawners occurring in 1999 (Baum 2000). 
 
The potential exists for juvenile and adult Atlantic salmon to be incidentally taken as bycatch in 
commercial fisheries.  Commercial fisheries deploying small mesh active gear (pelagic trawls and purse 
seines within ten meters of the surface) have the potential to incidentally take post smolts.  Results from a 
2001 and 2002 post smolt trawl survey in Penobscot Bay and the nearshore waters of the Gulf of Maine 
indicate that Atlantic salmon post smolts are prevalent in the upper water column throughout this area in 
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mid-to-late May (Russell Brown, NOAA Fisheries, personal communication).  The potential also exists 
for returning adults to be taken incidentally to commercial fisheries.  For example, in 2001 a commercial 
fishing vessel captured an adult salmon subsequently determined to be an escaped aquaculture fish.  
 
In 2004, as part of preparation of a manuscript for presentation to the North Atlantic Salmon Working 
Group (NASWG) of the International Council for the Exploration of the Sea (ICES), NOAA Fisheries 
researchers at the Northeast Fisheries Science Center (NEFSC) examined the observer database in terms 
of gears that have the potential to catch Atlantic salmon (i.e., midwater trawls and purse seines).  There 
were a few records of observers on midwater trawl trips, but these are sparse and no records of observers 
on herring purse seine trips, so no conclusions can be drawn from this dataset regarding this gear. 
 
NEFSC staff also examined the Vessel Trip Report (VTR) database for purse seine (herring targeted), 
midwater trawl and midwater paired trawl fishing trips.  The purse seine fishery targeting herring occurs 
predominantly in the summer along the coast of Maine, with most effort in area 512.  Given the location 
and timing of catch and the target species, there is a possibility that both salmon post smolts as well as 
adults could be captured by this gear, although there are no records of incidental catch occurring.  Further, 
there is only a relatively small amount of fishing effort exerted by this gear. 
 
While observer records are unclear about impacts to salmon, an overlap between herring fishing 
operations and Atlantic salmon does exist.  It should also be noted, however, that NOAA Fisheries has no 
information at this time to conclude that the herring fishery is having any negative impact on ESA-listed 
Atlantic salmon.  Given that the level of coverage has increased in recent years for both gillnet and trawl 
fisheries with no reports of Atlantic salmon incidental catch, it is reasonable to conclude that similar gears 
are not a source of mortality for Atlantic salmon.  Increased observer coverage is expected to improve the 
information available to assess whether the herring fishery is a source of negative impacts for salmon. 
 
Northern Right Whale 

The following sections containing updated information on right whales, as well as loggerhead 
leatherback, Kemp’s ridley and green sea turtles, were excerpted from draft Biological Opinions 
(Opinions) provided by NOAA Fisheries Northeast Regional Office in Gloucester, MA.  
 
Scientific literature on right whales has historically recognized distinct eastern and western populations or 
subpopulations in the North Atlantic Ocean (IWC 1986).  Current information on the eastern stock is 
lacking and it is unclear whether a viable population in the eastern North Atlantic still exists (Brown 
1986, NMFS 1991).  Photo-identification work has shown that some of the whales observed in the eastern 
Atlantic were previously identified as western Atlantic right whales (Kenney 2002).  The following will 
focus on the western North Atlantic subpopulation of right whales which occurs in the action area.  
 
Habitat and Distribution 
Northern right whales in the western North Atlantic (hereafter referred to as “right whales”) generally 
occur from the southeast U.S. to Canada (e.g., Bay of Fundy and Scotian Shelf) (Kenney 2002; Waring et 
al. 2002).  Like other right whale species, they follow an annual pattern of migration between low latitude 
winter calving grounds and high latitude summer foraging grounds (Perry et al. 1999; Kenney 2002).  
Previous NOAA Fisheries Biological Opinions for the lobster fishery described right whale movements 
and habitat use as follows: 
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Right whales are most abundant in Cape Cod Bay between February and April (Hamilton and Mayo 
1990; Schevill et al. 1986; Watkins and Schevill 1982) and in the Great South Channel in May and June 
(Kenney et al. 1986; Payne et al. 1990) where they have been observed feeding predominantly on 
copepods, largely of the genera Calanus and Pseudocalanus (Waring et al. 1999).  Right whales also 
frequent Stellwagen Bank and Jeffrey’s Ledge, as well as Canadian waters including the Bay of Fundy 
and Browns and Baccaro Banks in the spring through fall.  The distribution of right whales in summer 
and fall seems linked to the distribution of their principal zooplankton prey (Winn et al. 1986).  Calving 
occurs in the winter months in coastal waters off of Georgia and Florida (Kraus et al. 1988). 
 
While right whales are known to congregate in the aforementioned areas, the description is an 
oversimplification of right whale movements and habitats; much is still not known or understood.  
Telemetry data have shown lengthy and somewhat distant excursions into deep water off of the 
continental shelf (Mate et al. 1997) as well as extensive movements over the continental shelf during the 
summer foraging period (Mate et al. 1997; Baumgartner and Mate 2005).  Photo-identification data have 
also indicated excursions of animals as far as Newfoundland, the Labrador Basin, southeast of Greenland 
(Knowlton et al. 1992), and Norway (Best et al. 2001).  In the winter, only a portion of the known right 
whale population is seen on the calving grounds.  The winter distribution of the remaining right whales 
remains uncertain (Waring et al. 2002).  Results from winter surveys and passive acoustic studies suggest 
that animals may be dispersed in several areas including Cape Cod Bay (Brown et al. 2002) and offshore 
waters of the southeastern U.S. (Waring et al. 2002).   
 
Other unknowns about right whale habitat also persist.  For example, some female right whales have 
never been observed on the Georgia/Florida calving grounds but have been observed with a calf on the 
summer foraging grounds (Best et al. 2001).  It is unknown whether these females are calving in an 
unidentified calving area or have just been missed during surveys off of Florida and Georgia (Best et al. 
2001).  The absence of some known (photo-identified) whales from identified habitats for months or years 
at a time suggests the presence of an unknown feeding ground (Kenney 2002).  Finally, while behavior 
suggestive of mating is frequently observed on the foraging grounds, conception is not likely to occur at 
that time given the known length of gestation in other baleen whales.  More likely, mating and conception 
occur in the winter (Kenney 2002).  Based on genetics data, it has been suggested that two mating areas 
may exist with a somewhat different population composition (Best et al. 2001).  The location of the 
mating area(s) is unknown. 
 
Critical habitat for right whales has been designated in accordance with the ESA.  Following a petition 
from the Right Whale Recovery Team, NMFS designated three critical habitat areas for right whales in 
1994.  These areas are: (1) portions of Cape Cod Bay and Stellwagen Bank, (2) the Great South Channel, 
and (3) coastal waters off of Georgia and Florida’s east coast.  Right whale critical habitat in Northeast 
waters were designated for their importance as right whale foraging sites while the southeast critical 
habitat area was identified for its importance as a calving and nursery area.  In 2002, NMFS received a 
petition to revise designated critical habitat for right whales by combining and expanding the existing 
Cape Cod Bay and Great South Channel critical habitats in the Northeast and by expanding the existing 
critical habitat in the Southeast.  In response to the petition, NMFS recognized that there was new 
information on right whale distribution in areas outside of the designated critical habitat.  However, the 
ESA requires that critical habitat be designated based on identification of specific habitat features 
essential to the conservation of the species rather than just known distribution.  NMFS, therefore, 
concluded that more analyses of the sightings data and their environmental correlates are necessary to 
define and designate these areas as critical habitat. 
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Abundance Estimates and Trends 
It is well known and documented that there are relatively few right whales remaining in the western North 
Atlantic.  As is the case with most wild animals, an exact count cannot be obtained.  However, abundance 
can be reasonably estimated as a result of the extensive study of this subpopulation.  IWC participants 
from a 1999 workshop agreed that it was reasonable to state that the number of northern right whales in 
the western North Atlantic as of 1998 was probably around 300 (+/- 10%) (Best et al. 2001).  This 
conclusion was principally based on a photo-identification catalog that, as of July 1999, was comprised of 
more than 14,000 photographed sightings of 396 individuals, 11 of which were known to be dead and 87 
of which had not been seen in more than 6 years.  In addition, it was noted that relatively few new non-
calf whales (whales that were never sighted and counted in the population as calves) had been sighted in 
recent years (Best et al. 2001), which suggests that the 396 individuals was a close approximation of the 
entire population.   
 
A total of 125 right whale calves has been observed since the 1999 workshop, including a record calving 
season in 2000/2001 with 31 right whale births (B. Pike, New England Aquarium, pers. comm.). Calving 
numbers have been sporadic, with large differences among years.  The three calving years (1997-2000) 
prior to the record year in 2000/2001 provided low recruitment with only 10 calves born, while the last 
five calving seasons (2000-2005) have been remarkably better with 31, 21, 19, 16, and 28 births, 
respectively.  The calf count of 28 animals for the calving season (2004/2005) is still preliminary 
(additional calves may be observed on the summer foraging grounds), as is the initial count of 19 calves 
for 2006 (B. Zoodsma, SERO, pers. comm.) with some mortalities already noted.  However, the 
subpopulation has also continued to experience losses of calves, juveniles and adults.  As of December 1, 
2004, there were 459 individually identified right whales in the photo-identification catalog of which 18 
were known to be dead, and 330 had been sighted during the previous six years (B. Pike pers. comm.).  
(Note these data do not include four known dead right whales reported during the time period of January 
2005 through June 2005.) 
 
As is the case with other mammalian species, there is an interest in monitoring the number of females in 
this right whale subpopulation since their numbers will affect the subpopulation trend (whether declining, 
increasing or stable).  Participants at the 1999 IWC workshop reviewed the sex composition of the right 
whale subpopulation based on sighting and genetics data (Best et al. 2001).  Of the 385 right whales 
presumed alive at the end of 1998 (excludes the 11 known to have died but includes the 87 that had not 
been seen in at least 6 years), 157 were males, 153 were females, and 75 were of unknown sex (Best et al. 
2001). 
 
Sightings data were also used to determine the number of presumably mature females (females known to 
be at least 9 years old) in the subpopulation and the number of females who had been observed with a calf 
at least once.  For the period 1980-1998, there were at least 90 (presumed live) females age 9 years or 
greater.  Of these, 75 had produced a calf during that same period (Best et al. 2001; Kraus et al. 2001).  
As described above, the 2000/2001 - 2004/2005 calving seasons have had relatively high calf production 
(31, 21, 19, 16, and at least 28 calves, respectively) and have included additional first time mothers (e.g., 
eight new mothers in 2000/2001).  These potential “gains” have been offset, however, by continued losses 
to the subpopulation including the death of mature females as a result of anthropogenic mortality (Cole et 
al.  2005).  Eight additional mortalities were reported for the period 2004 through July 1, 2005 (Kraus et 
al. 2005). 
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Information on the 2004 mortalities is provided in Cole et al. (2006).  Briefly, ship strikes were assigned 
as the primary cause of death for two adult female right whales in 2004, while the death of a third adult 
female is believed to be due to entanglement in fishing gear (Cole et al. 2006).  The 2005 mortalities have 
been documented by NMFS; however, this information has not been fully examined and verified by the 
ASRG process.  A determination of the total levels of anthropogenic mortality and serious injury for 2005 
will be made following the ASRG’s review of all of the available data and information. 
 
Abundance estimates are an important part of assessing the status of the species.  However, for Section 7 
purposes, the population trend (i.e., whether increasing or declining) provides better information for 
assessing the effects of a Proposed Action on the species.  As described in previous NOAA Fisheries 
Opinions, data collected in the 1990s suggested that right whales were experiencing a slow but steady 
recovery (Knowlton et al. 1994).  However, Caswell et al. (1999) used photo-identification data and 
modeling to estimate survival and concluded that right whale survival decreased from 1980 to 1994.  
Modified versions of the Caswell et al. (1999) model as well as several other models were reviewed at the 
1999 IWC workshop (Best et al. 2001).  Despite differences in approach, all of the models indicated a 
decline in right whale survival in the 1990s relative to the 1980s with female survival, in particular, 
apparently affected (Best et al. 2001; Waring et al. 2002).  In 2002, NMFS’ NEFSC hosted a workshop to 
review right whale population models to examine:  (1) potential bias in the models and (2) changes in the 
subpopulation trend based on new information collected in the late 1990s (Clapham et al. 2002).  Three 
different models were used to explore right whale survivability and to address potential sources of bias.  
Although biases were identified that could negatively affect the results, all three modeling techniques 
resulted in the same conclusion; survival has continued to decline and seems to be focused on females 
(Clapham et al. 2002). 
 
Reproductive Fitness 
While modeling work suggests a decline in right whale abundance as a result of reduced survival, 
particularly for females, some researchers have also suggested that the subpopulation is being affected by 
a decreased reproductive rate (Best et al. 2001; Kraus et al. 2001).  Kraus et al. (2001) reviewed 
reproductive parameters for the period 1980-1998 and found that calving intervals increased from 3.67 
years in 1992 to 5.8 years in 1998.  In addition, as of 1999, only 70% of presumably mature females 
(females aged 9 years or older) were known to have given birth (Best et al. 2001). 
  
Factors that have been suggested as affecting the right whale reproductive rate include reduced genetic 
diversity, pollutants, and nutritional stress.  However, there is currently no evidence available to 
determine their potential effect, if any, on right whales.  The subpopulation size of northern right whales 
in the western North Atlantic at the termination of whaling is unknown but is generally believed to have 
been very small.  Such an event may have resulted in a loss of genetic diversity, which could affect the 
ability of the current population to successfully reproduce (i.e., decreased conceptions, increased 
abortions, and increased neonate mortality).  Studies by Schaeff et al. (1997) and Malik et al. (2000) 
indicate that northern right whales in the western North Atlantic are less genetically diverse than southern 
right whales.  However, several apparently healthy populations of cetaceans, such as sperm whales and 
pilot whales, have even lower genetic diversity than observed for northern right whales in the western 
North Atlantic (IWC 2001).   
 
Similarly, while contaminant studies have confirmed that right whales are exposed to and accumulate 
contaminants, researchers could not conclude that these contaminant loads were negatively affecting right 
whale reproductive success since concentrations were lower than those found in marine mammals proven 
to be affected by PCBs and DDT (Weisbrod et al. 2000).  Finally, although northern right whales in the 
western North Atlantic seem to have thinner blubber than southern right whales (Kenney 2000), there is 
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no evidence at present to demonstrate that the decline in birth rate and increase in calving interval is 
related to a food shortage.  Nevertheless, a connection among right whale reproduction and environmental 
factors may yet be found.  Modeling work by Caswell et al. (1999) and Fujiwara and Caswell (2001) 
suggests that the North Atlantic Oscillation (NAO), a naturally occurring climactic event, does affect the 
survival of mothers and the reproductive rate of mature females, and it also seems to affect calf survival 
(Clapham et al. 2002).  
 
Anthropogenic Mortality 
There is general agreement that right whale recovery is negatively affected by anthropogenic mortality.  
Fifty -five right whale mortalities were reported from Florida to the Canadian Maritimes during the period 
of 1970-2003 (Moore et al. 2004; Cole et al. 2005).  As described above, eight additional mortalities were 
reported for the period 2004 through July 1, 2005 (Kraus et al. 2005).  This represents an absolute 
minimum number of the right whale mortalities for this period.  Given the range and distribution of right 
whales in the North Atlantic, it is highly unlikely that all carcasses will be observed.   
 
Considerable effort has been made to examine right whale carcasses for the cause of death (Moore et al. 
2004), although it is often a very difficult undertaking.  Some carcasses are discovered floating at sea and 
cannot be retrieved.  Others are in such an advanced stage of decomposition when discovered that a 
complete examination is not possible.  Wave action and post-mortem predation by sharks can also 
damage carcasses, and preclude a thorough examination of all body parts.  Moore et al. (2004) provide 
information on the examination of 30 right whale carcasses during the period of 1970-2002.  Cole et al. 
(2005) provides supporting information for some of these as well as for the right whale mortality 
documented in 2003.  Briefly, of the 31 animals examined, ship strike was identified as the cause of death 
or probable cause of death for 15 (11 adults/juveniles; 4 calves) and entanglement in fishing gear was 
identified as the cause of death for 4 (all adults/juveniles) (Moore et al. 2004; Cole et al. 2005).  A cause 
of death was undeterminable for 12 animals, 8 of which were calves (Moore et al. 2004).  As described in 
Cole et al. (2006), ship strikes have been assigned as the primary cause of deaths for two adult female 
right whales in 2004 and fishing gear entanglement was assigned as the primary cause of death for a third 
adult female in 2004.  Preliminary information on the right whale mortalities for 2005 has been released 
(Kraus et al. 2005; SEIT 2005).  Ship strikes and entanglement in fishing gear are suggested as the 
primary cause of death for some of these (Kraus et al. 2005).  However, the ASRG has not yet made a 
final determination for these mortalities.  
 
Ship strikes and entanglements are not always fatal to right whales.  Based on photographs of catalogued 
animals from 1935 through 1995, Hamilton et al. (1998) estimated that 61.6 percent of right whales 
exhibit injuries caused by entanglement, and 6.4 percent exhibit signs of injury from vessel strikes.  In 
addition, several whales have apparently been entangled on more than one occasion.  Right whales may 
suffer long-term effects of such interactions even when they survive the initial interaction.  For example, 
some right whales that have been entangled were subsequently involved in ship strikes (Hamilton et al. 
1998) suggesting that the animal may have become debilitated to such an extent that it was less able to 
avoid a ship.  
 
NMFS considers this population to be well below the optimum sustainable population (OSP), especially 
given the apparent declines in numbers.  As such, potential biological removal has been state zero (i.e., 
any mortality or serious injury to the species is considered significant. 
 
NMFS is developing new regulations that will decrease the risk of entanglements of right whales and 
other large whale species.  The agency has published proposed rule to amend the regulations 
implementing the Atlantic Large Whale Take Reduction Plan (ALWTRP) with the intent of revising the 
management measures for reducing the incidental mortality and serious injury to North Atlantic right, 
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humpback, and fin whales in commercial fisheries to meet the goals of the Marine Mammal Protection 
Act (MMPA) and the Endangered Species Act (ESA).  
 
NMFS proposes additional regulations for the fisheries currently covered by the ALWTRP, which include 
the Northeast sink gillnet, Northeast/Mid-Atlantic American lobster trap/pot, U.S. Mid-Atlantic coastal 
gillnet, Southeast Atlantic gillnet, and Southeastern U.S. Atlantic shark gillnet fisheries.  NMFS also 
proposes to regulate the following fisheries from the MMPA’s List of Fisheries for the first time under the 
ALWTRP:  Northeast anchored float gillnet, Northeast drift gillnet, Atlantic blue crab, and Atlantic 
mixed species trap/pot fisheries targeting crab (red, Jonah, and rock), hagfish, finfish (black sea bass, 
scup, tautog, cod, haddock, pollock, redfish (ocean perch), and white hake), conch/whelk, and shrimp.  
 
Additional information on the proposed changes can be found in the proposed rule which is available on 
the ALWTRP website (http://www.nero.noaa.gov/whaletrp/) under “What’s New” or by going directly to 
http://www.nero.noaa.gov/nero/hotnews/whales/.  An outreach guide to the proposed rule can also be 
found on this website at the “Outreach Document” link under “Features.” 
 
Humpback Whale 

Humpback whales calve and mate in the West Indies and migrate to feeding areas in the northwestern 
Atlantic during the summer months.  Six separate feeding areas are utilized in northern waters (Waring et 
al. 2004).  Only one of these feeding areas, the Gulf of Maine, lies within U.S. waters contained within 
the management unit of the FMP.  Most of the humpbacks that forage in the Gulf of Maine visit 
Stellwagen Bank and the waters of Massachusetts and Cape Cod Bays.  Sightings are most frequent from 
mid-March through November between 41º N and 43º N, from the Great South Channel north along the 
outside of Cape Cod to Stellwagen Bank and Jeffreys Ledge (CeTAP 1982), and peak in May and 
August.  However, small numbers of individuals may be present in this area year-round.  They feed on a 
number of species of small schooling fishes, particularly sand lance and Atlantic herring, by filtering 
large amounts of water through their baleen to capture prey (Wynne and Schwartz 1999). 
 
Humpback whales use the Mid-Atlantic as a migratory pathway.  Observations of juvenile humpbacks 
since 1989 in the Mid-Atlantic have been increasing during the winter months, peaking January through 
March (Swingle et al. 1993).  Biologists theorize that non-reproductive animals may be establishing a 
winter-feeding range in this area since they are not participating in reproductive behavior in the 
Caribbean.  The whales in the mid-Atlantic area were found to be residents of the Gulf of Maine and 
Atlantic Canada (Gulf of St. Lawrence and Newfoundland) feeding groups, suggesting a mixing of 
different feeding stocks in the mid-Atlantic region.   
 
New information has become available on the status and trends of the humpback whale population in the 
North Atlantic that indicates the population is increasing.  However, it has not yet been determined 
whether this increase is uniform across all six feeding stocks (Waring et al. 2004).  For example, although 
the overall rate of increase has been estimated at 9.0% (CV=0.25) by Katona and Beard (1990), Barlow 
and Clapham (1997) reported a 6.5% rate through 1991 for the Gulf of Maine feeding group. 
 
A variety of methods have been used to estimate the North Atlantic humpback whale population. 
However, the photographic mark-recapture analyses from the Years of the North Atlantic Humpback 
(YONAH) project gave a North Atlantic basin-wide estimate of 11,570 (CV= 0.069) is regarded as the 
best available estimate for that population, although caveat are associated with this estimate (Waring et al. 
2004). 
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The major known sources of anthropogenic mortality and injury of humpback whales include 
entanglement in commercial fishing gear and ship strikes.  Based on photographs of the caudal peduncle 
of humpback whales, Robbins and Mattila (1999) estimated that between 48% and 78% of animals in the 
Gulf of Maine exhibit scarring caused by entanglement.   
 
Fin Whale 

Fin whales inhabit a wide range of latitudes between 20-75° N and 20-75° S (Perry et al. 1999).  Fin 
whales spend the summer feeding in the relatively high latitudes of both hemispheres, particularly along 
the cold eastern boundary currents in the North Atlantic and North Pacific Oceans and in Antarctic waters 
(IWC 1992).  Most migrate seasonally from relatively high-latitude Arctic and Antarctic feeding areas in 
the summer to relatively low-latitude breeding and calving areas in the winter (Perry et al. 1999). 
 
In the North Atlantic today, fin whales are widespread and occur from the Gulf of Mexico and 
Mediterranean Sea northward to the edges of the arctic pack ice (NMFS 1998b).  A number of researchers 
have suggested the existence of fin whale subpopulations in the North Atlantic.  Mizroch et al. (1984) 
suggested that local depletions resulting from commercial over harvesting supported the existence of 
North Atlantic fin whale subpopulations.  Others have used genetic information to support the existence 
of multiple subpopulations of fin whales in the North Atlantic and Mediterranean (Bérubé et al. 1998).  
Although the IWC’s Scientific Committee proposed seven stocks for North Atlantic fin whales, it is 
uncertain whether these stock boundaries define biologically isolated units (Waring et al. 2004).   
 
Various estimates have been provided to describe the current status of fin whales in western North 
Atlantic waters.  The latest published SAR (Waring et al. 2004) gives a best estimate of abundance for fin 
whales of 2,814 (CV = 0.21).  However, this is considered an underestimate, as too little is known about 
population structure, and the estimate is derived from surveys over a limited portion of the western North 
Atlantic.  There is also not enough information to estimate population trends. 
 
The major known sources of anthropogenic mortality and injury of fin whales include ship strikes and 
entanglement in commercial fishing gear.  However, many of the reports of mortality cannot be attributed 
to a particular source.  Of 18 fin whale mortality records collected between 1991 and 1995, four were 
associated with vessel interactions, although the true cause of mortality was not known.  Although several 
fin whales have been observed entangled in fishing gear, with some being disentangled, no mortalities 
have been attributed to gear entanglement. 
 
In general, known mortalities of fin whales are less than those recorded for right and humpback whales.  
This may be due in part to the more offshore distribution of fin whales where they are either less likely to 
encounter entangling gear, or are less likely to be noticed when gear entanglements or vessel strikes do 
occur.   
 
The overall distribution of fin whales may be based on prey availability.  This species preys 
opportunistically on both zooplankton and fish (Watkins et al. 1984).  The predominant prey of fin whales 
varies greatly in different geographical areas depending on what is locally available.  In the western North 
Atlantic fin whales feed on a variety of small schooling fish (i.e., herring, capelin, sand lance) as well as 
squid and planktonic crustaceans (Wynne and Schwartz 1999).  As with humpback whales, fin whales 
feed by filtering large volumes of water for their prey through their baleen plates.  Photo identification 
studies in western North Atlantic feeding areas, particularly in Massachusetts Bay, have shown a high rate 
of annual return by fin whales, both within years and between years (Seipt et al. 1990). 
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Sei Whale 

Sei whales are a widespread species in the world’s temperate, subpolar and subtropical and even tropical 
marine waters, although they appear to be more restricted to temperate waters than other balaenopterids 
(Perry et al. 1999).  Mitchell and Chapman (1977) suggested that the sei whale population in the western 
North Atlantic consists of two stocks, a Nova Scotian Shelf stock and a Labrador Sea stock.  The Nova 
Scotian Shelf stock includes the continental shelf waters of the Northeast Region, and extends 
northeastward to south of Newfoundland.  The IWC boundaries for this stock are from the U.S. east coast 
to Cape Breton, Nova Scotia and east to 42°W longitude (Waring et al. 2002).  This is the only sei whale 
stock within the management unit of this FMP. 
 
Sei whales occur in deep water throughout their range, typically over the continental slope or in basins 
situated between banks (NMFS 1998a).  In the northwest Atlantic, the whales travel along the eastern 
Canadian coast in autumn on their way to and from the Gulf of Maine and Georges Bank where they 
occur in winter and spring.  Within the Northeast Region, the sei whale is most common on Georges 
Bank and into the Gulf of Maine/Bay of Fundy region during spring and summer.  Individuals may range 
as far south as North Carolina.  It is important to note that sei whales are known for inhabiting an area for 
weeks at a time then disappearing for year or even decades.  This has been observed all over the world, 
including in the southwestern Gulf of Maine in 1986, but the basis for this phenomenon is not clear. 
 
Although sei whales may prey upon small schooling fish and squid in the Northeast Region, available 
information suggests that calanoid zooplankton are the primary prey of this species.  There are occasional 
influxes of sei whales further into Gulf of Maine waters, presumably in conjunction with years of high 
copepod abundance inshore.   
 
There are insufficient data to determine trends of the sei whale population.  Because there are no 
abundance estimates within the last 10 years, a minimum population estimate cannot be determined for 
management purposes (Waring et al. 2004).  Abundance surveys are problematic because this species is 
difficult to distinguish from the fin whale and too little is known of the sei whale’s distribution, 
population structure and patterns of movement. 
 
No instances of injury or mortality of sei whales due to entanglements in fishing gear have been recorded 
in U.S. waters, possibly because sei whales typically inhabit waters further offshore than most 
commercial fishing operations, or perhaps entanglements do occur but are less likely to be observed.  
However, due to the overlap of this species observed range with the herring fishery, the potential for 
entanglement does exist.  As noted in Waring, et al. (2004), sei whale movements into inshore areas have 
occurred historically.  Similar impacts noted above for other baleen whales may also occur.  Due to the 
deep-water distribution of this species, interactions that do occur are less likely to be observed or reported 
than those involving right, humpback, and fin whales that often frequent areas within the continental 
shelf. 
 
Blue Whale 

Like the fin whale, blue whales occur worldwide and are believed to follow a similar migration pattern 
from northern summering grounds to more southern wintering areas (Perry et al. 1999).  Of the three 
subspecies have been identified, only B. musculus occurs in the northern hemisphere.  Blue whales range 
in the North Atlantic from the subtropics to Baffin Bay and the Greenland Sea 
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NMFS recognizes a minimum population estimate of 308 blue whales within the Northeast Region 
(Waring et al. 2002).  Blue whales are only occasional visitors to east coast U.S. waters.  They are more 
commonly found in Canadian waters, particularly the Gulf of St. Lawrence where they are present for 
most of the year, and in other areas of the North Atlantic.  It is assumed that blue whale distribution is 
governed largely by food requirements which, at least in the Gulf of St. Lawrence, appear to include 
predominantly copepod species (NMFS 1998b). 
 
Entanglements in fishing gear and ship strikes are believed to be the major sources of anthropogenic 
mortality and injury of blue whales, however, confirmed deaths or serious injuries are few.  NOAA 
Fisheries 2003 Biological Opinion for the monkfish fishery references an incident in 1987, when, 
concurrent with an unusual influx of blue whales into the Gulf of Maine, one report was received from a 
whale watch boat that spotted a blue whale in the southern Gulf of Maine entangled in gear described as 
probable lobster pot gear.  A second animal found in the Gulf of St. Lawrence apparently died from the 
effects of an entanglement.  
 
Sperm Whale 

Sperm whales inhabit all ocean basins, from equatorial waters to the polar regions (Perry et al. 1999).  In 
the western North Atlantic they range from Greenland to the Gulf of Mexico and the Caribbean.  The 
sperm whales that occur in the western North Atlantic are believed to represent only a portion of the total 
stock (Blaylock et al. 1995).  Total numbers of sperm whales off the USA or Canadian Atlantic coast are 
unknown, although eight estimates from selected regions of the habitat do exist for select time periods.  
The best estimate of abundance for the North Atlantic stock of sperm whales is 4,702 (CV=0.36) (Waring 
et al. 2002).   
 
Sperm whales generally occur in waters greater than 180 meters in depth with a preference for continental 
margins, seamounts, and areas of upwelling, where food is abundant (Leatherwood and Reeves 1983).  
Sperm whales in both hemispheres migrate to higher latitudes in the summer for feeding and return to 
lower latitude waters in the winter where mating and calving occur.  Mature males typically range to 
higher latitudes than mature females and immature animals but return to the lower latitudes in the winter 
to breed (Perry et al. 1999).  Waring et al. (2002) suggest sperm whale distribution is closely correlated 
with the Gulf Stream edge with a migration to higher latitudes during summer months where they are 
concentrated east and northeast of Cape Hatteras.  Distribution is described as extending further 
northward to areas north of Georges Bank and the Northeast Channel region in summer and then south of 
New England in fall, back to the mid-Atlantic Bight (Waring et al. 2002). 
 
Sperm whales, especially mature males in higher latitude waters, have been observed to take significant 
quantities of large demersal and deep water sharks, multispecies finfish, and bony fishes. 
 
Few instances of injury or mortality of sperm whales due to human impacts have been recorded in U.S. 
waters.  Because of their generally more offshore distribution and their benthic feeding habits, sperm 
whales are less subject to entanglement than are right or humpback whales.  However, several fisheries 
are conducted near the shelf edge and utilize fixed sink gillnet gear that may pose a threat to sperm 
whales.  Documented takes primarily involve offshore fisheries such as the offshore lobster pot fishery 
and pelagic driftnet and pelagic longline fisheries.  Ships also strike sperm whales.  Due to the offshore 
distribution interactions (both ship strikes and entanglements) that do occur are less likely to be reported 
than those involving right, humpback, and fin whales that more often occur in nearshore areas.   
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Minke Whale 

Minke whales have a cosmopolitan distribution in polar, temperate, and tropical waters. The Canadian 
east coast population is one of four populations recognized in the North Atlantic. Minke whales off the 
eastern coast of the U.S. are considered to be part of the population that extends from Davis Strait off 
Newfoundland to the Gulf of Mexico. The species is common and widely distributed along the U.S. 
continental shelf. They show a certain seasonal distribution with spring and summer peak numbers, 
falling off in the fall to very low winter numbers. Like all baleen whales, the minke whale generally 
occupies the continental shelf proper. 
 
Minke whales are known to be taken in gear types used in the herring fishery.  Waring et al. (2004) has 
described the estimated total take of minkes in all fisheries to be below the PBR established for that 
species. 
 
Harbor Porpoise 

Harbor porpoise are found primarily in the Gulf of Maine in the summer months.  However, they move 
seasonally to the Mid-Atlantic region as well as offshore.  Harbor porpoise are taken in several gear types 
used in the herring fishery.  The historic level of serious injury and mortality of this species in this gear 
was known to be high relative to the estimated population level.  The Harbor Porpoise Take Reduction 
Plan (HPTRP) was implemented in 1998 to reduce takes in the Northeast and Mid-Atlantic gillnet 
fisheries through a series of time/area closures and required use of acoustical deterrents that have reduced 
the take to acceptable levels.  
 
According to the most recent stock information available (Waring, 2005), the mean incidental mortality 
for harbor porpoise in U.S. waters for 1999-2003 was 417 animals. The best estimate of abundance is 
89.7000 (CV=0.22). The minimum population estimate for the Gulf of Maine/Bay of Fundy harbor 
porpoise is 74,695, and the potential biological removal (PBR) is set at 747.  The stock assessment report 
further states that this is currently not a strategic stock because average annual fishery-related mortality 
and serious injury does not exceeded PBR. 
 
Atlantic White-Sided Dolphin 

White-sided dolphins are found in the temperate and sub-polar waters of the North Atlantic, primarily on 
the continental shelf waters out to the 100-meter depth contour. The species is distributed from central 
western Greenland to North Carolina, with the Gulf of Maine stock commonly found from Hudson 
Canyon to Georges Bank and into the Gulf of Maine to the Bay of Fundy. A minimum population 
estimate for the white-sided dolphin 37,904 has been derived for U.S. waters (Waring et al. 2004) from 
several survey estimates.  
 
White-sided dolphins have been observed taken in sink gillnets, pelagic drift gillnets, and several mid-
water and bottom trawl fisheries.  Waring et al. (2004) described the estimated total take of white-sided 
dolphins in all fisheries to be below the PBR established for that species.   
 
Pelagic Delphinids (Pilot whales, offshore bottlenose and common dolphins) 

The pelagic delphinid complex is made up of small odontocete species that are broadly distributed along 
the continental shelf edge where depths range from 200 - 400 meters.  They are commonly found in large 
schools feeding on schools of fish.  The minimum population estimates for each species number in the 
tens of thousands. They are known to be taken in pelagic and sink gillnets gear as well as mid-water and 
bottom trawl gear.  Takes have occurred in the bottom trawl fishery and gillnet fisheries, although their 
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pelagic prey species suggest they do not forage near the bottom.  Because of the frequency of interactions, 
they will be the subject of a Trawl Take Reduction Plan in the near future. 
 
Loggerhead Sea Turtle 

Loggerhead sea turtles are a cosmopolitan species, found in temperate and subtropical waters and 
inhabiting pelagic waters, continental shelves, bays, estuaries and lagoons.  They are the most abundant 
species of sea turtle in U.S. waters.  Since the action area is a portion of the Northwest Atlantic, this and 
discussions of other sea turtles will focus only on Atlantic populations of leatherback, Kemp’s ridley, and 
green sea turtles, and the Atlantic subpopulations of loggerhead sea turtles.   
 
Loggerheads commonly occur throughout the inner continental shelf from Florida through Cape Cod, 
Massachusetts although their presence varies with the seasons due to changes in water temperature (Braun 
and Epperly 1996; Epperly et al. 1995a, Epperly et al. 1995b; Shoop and Kenney 1992).  Aerial surveys 
of loggerhead turtles north of Cape Hatteras indicate that they are most common in waters from 22 to 49 
meters deep although they range from the beach to waters beyond the continental shelf (Shoop and 
Kenney 1992).  The presence of loggerhead turtles in an area is also influenced by water temperature.  
Loggerheads have been observed in waters with surface temperatures of 7-30 degrees C but water 
temperatures of 11 degrees C are more favorable to sea turtles (Epperly et al. 1995b; Shoop and Kenney 
1992).  Within the action area of this consultation, loggerhead sea turtles occur year round in offshore 
waters off of North Carolina where water temperature is influenced by the Gulf Stream.  As coastal water 
temperatures warm in the spring, loggerheads begin to migrate to North Carolina inshore waters (e.g., 
Pamlico and Core Sounds) and also move up the coast (Braun-McNeill and Epperly 2004; Epperly et al. 
1995a; Epperly et al. 1995b; Epperly et al. 1995c), occurring in Virginia foraging areas as early as April 
and on the most northern foraging grounds in southern New England waters (around Cape Cod) in June.  
The trend is reversed in the fall as water temperatures cool.  The large majority leave the northern 
foraging grounds by mid-September but some may remain in Mid-Atlantic and Northeast areas until late 
Fall.  By December loggerheads have migrated from inshore North Carolina waters and more northern 
coastal waters to waters offshore of North Carolina, particularly off of Cape Hatteras, and waters further 
south where the influence of the Gulf Stream provides temperatures favorable to sea turtles (Epperly et al. 
1995b; Shoop and Kenney 1992). 
 
In the western Atlantic, most loggerhead sea turtles nest from North Carolina to Florida and along the 
Gulf coast of Florida.  There are at least five western Atlantic subpopulations, divided geographically as 
follows: (1) a northern nesting subpopulation, occurring from North Carolina to northeast Florida at about 
29 degrees N; (2) a south Florida nesting subpopulation, occurring from 29 degrees N on the east coast to 
Sarasota on the west coast; (3) a Florida Panhandle nesting subpopulation, occurring at Eglin Air Force 
Base and the beaches near Panama City, Florida; (4) a Yucatán nesting subpopulation, occurring on the 
eastern Yucatán Peninsula, Mexico (Márquez 1990; TEWG 2000); and (5) a Dry Tortugas nesting 
subpopulation, occurring in the islands of the Dry Tortugas, near Key West, Florida (NMFS SEFSC 
2001).  The fidelity of nesting females to their nesting beach is the reason these subpopulations can be 
differentiated from one another.  Genetic analyses conducted at these nesting sites indicate that they are 
distinct subpopulations (TEWG 2000).  Cohorts from three of these, the south Florida, Yucatán, and 
northern subpopulations, are known to occur within the action area of this consultation (Bass et al. 2004; 
Rankin-Baransky et al. 2001) and there is genetics evidence that cohorts from the other two also likely 
occur within the action area (Bass et al. 2004).   
 
Loggerheads mate in late March-early June, and eggs are laid throughout the summer, with a mean clutch 
size of 100-126 eggs in the southeastern United States.  Individual females nest multiple times during a 
nesting season, with a mean of 4.1 nests/individual (Murphy and Hopkins 1984).  Nesting migrations for 
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an individual female loggerhead are usually on an interval of 2-3 years, but can vary from 1-7 years 
(Dodd 1988).   
 
A number of stock assessments (Heppell et al. 2003; NMFS SEFSC 2001; TEWG 1998; 2000) have 
examined the stock status of loggerheads in the waters of the United States, but have been unable to 
develop any reliable estimates of absolute population size.  Due to the difficulty of conducting 
comprehensive population surveys away from nesting beaches, nesting beach survey data are used to 
index the status and trends of loggerheads (USFWS and NMFS 2003).  
  
Between 1989 and 1998, the total number of nests laid along the U.S. Atlantic and Gulf coasts ranged 
from 53,014 to 92,182, annually with a mean of 73,751 (TEWG 2000).  The south Florida nesting group 
is the largest known loggerhead nesting assemblage in the Atlantic and one of only two loggerhead 
nesting assemblages worldwide that has greater than 10,000 females nesting per year (USFWS and 
NMFS 2003; USFWS Fact Sheet).  Annual nesting totals have ranged from 48,531 - 83,442 annually over 
the past decade (USFWS and NMFS 2003).  South Florida nests make up the majority (90.7%) of all 
loggerhead nests counted along the U.S. Atlantic and Gulf coasts during the period 1989-1998.   
 
The northern subpopulation is the second largest loggerhead nesting assemblage within the United States 
but much smaller than the south Florida nesting group.  Of the total number of nests counted along the 
U.S. Atlantic and Gulf coasts during the period 1989-1998, 8.5% were attributed to the northern 
subpopulation.  The number of nests for this subpopulation have ranged from 4,370 - 7,887 for the period 
1989-1998, for an average of approximately 1,524 nesting females per year (USWFS and NMFS 2003).  
The remaining three subpopulations (the Dry Tortugas, Florida Panhandle, and Yucatán) are much 
smaller subpopulations.  Annual nesting totals for the Florida Panhandle subpopulation ranged from 113-
1,285 nests for the period 1989-2002 (USFWS and NMFS 2003).  The Yucatán nesting group was 
reported to have had 1,052 nests in 1998 (TEWG 2000).  Nest counts for the Dry Tortugas subpopulation 
ranged from 168-270 during the 9-year period from 1995-2003.  
 
While nesting beach data can be a useful tool for assessing sea turtle populations, the detection of nesting 
trends requires consistent data collection methods over long periods of time (USFWS and NMFS 2003).  
In 1989, a statewide sea turtle Index Nesting Beach Survey (INBS) program was developed and 
implemented in Florida, and similar standardized daily survey programs have been implemented in 
Georgia, South Carolina, and North Carolina (USFWS and NMFS 2003).  Although not part of the INBS 
program, nesting survey data are also available for the Yucatán Peninsula, Mexico (USFWS and NMFS 
2003).   
 
The currently available nesting data, however, is still too limited to indicate statistically reliable trends for 
these loggerhead subpopulations.  To date, analysis of nesting data from the INBS program, indicate that 
there is no discernable trend for the south Florida, northern or Florida Panhandle subpopulations (website 
information from Florida Fish and Wildlife Conservation Commission, Florida Marine Research Institute, 
Statewide and Index Nesting Beach Survey Programs downloaded January 6, 2006; USFWS and NMFS 
2003).  Nesting surveys for the Dry Tortugas subpopulation are conducted as part of Florida’s statewide 
survey program.  
 
Survey effort has been relatively stable during the 9-year period from 1995-2003 (although the 2002 year 
was missed) but given the relatively short period of survey effort, no conclusion can be made at this time 
on the trend of this subpopulation (Florida Fish and Wildlife Conservation Commission, Florida Marine 
Research Institute, Statewide Nesting Beach Survey Data).  Similarly, although Zurita et al. (2003) did 
find significant increases in loggerhead nesting on seven beaches at Quintana Roo, Mexico, nesting 
survey effort overall has been inconsistent among the Yucatán nesting beaches and no trend can be 
determined for this subpopulation given the currently available data.   
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More reliable nesting trend information is available from some south Florida and northern subpopulation 
nesting beaches that have been surveyed for longer periods of time.  Using the information gathered from 
these select south Florida and northern subpopulation nesting beaches, the Turtle Expert Working Group 
(TEWG) concluded that the south Florida subpopulation was increasing based on nesting data over the 
last couple of decades, and that the northern subpopulation was stable or declining (TEWG 2000).   
 
Sea turtle biologists are cautiously watching nest counts for the subpopulations.  Loggerheads do exhibit a 
cyclical pattern to nesting such that in some years nest counts are high while in others they are low (e.g., 
not all mature females nest in a year).  Natural events, such as the hurricane seasons of 2004 and 2005, 
can also destroy many nests thereby influencing nesting trends since a majority of the nests are destroyed 
in any particular year.  It is unknown at this time whether the nest counts over the past five years 
represent an actual decline in the loggerhead subpopulations or not.   
 
In addition, since nest counts are a reflection of only one sex and age class in the subpopulation (mature 
females), using nesting trend data to make conclusions about the status of the entire subpopulation 
requires making certain assumptions.  These are that the current impacts to mature females are 
experienced to the same degree amongst all age classes regardless of sex, and/or that the impacts that led 
to the current abundance of nesting females are affecting the current immature females to the same extent.  
While there is no current evidence to support or refute these assumptions, multiple management actions 
have been implemented in the United States that either directly or indirectly address the known sources of 
mortality for loggerhead sea turtles (e.g., fishery interactions, power plant entrainment, destruction of 
nesting beaches, etc.). 
 
One of the difficulties associated with using loggerhead nesting trend data as an indicator of 
subpopulation status is the late age to maturity for loggerhead sea turtles.  Past literature gave an 
estimated age at maturity for loggerhead sea turtles of 21-35 years (Frazer and Ehrhart 1985; Frazer et al. 
1994) with the benthic immature stage lasting at least 10-25 years.  New data from tag returns, strandings, 
and nesting surveys suggested estimated ages of maturity ranging from 20-38 years and the benthic 
immature stage lasting from 14-32 years (NMFS SEFSC 2001).  Caution must still be exercised, 
however, when defining the benthic immature stage.  Like other sea turtles, loggerhead hatchlings enter 
the pelagic environment upon leaving the nesting beach.   
 
It had previously been thought that after approximately 7-12 years in the pelagic environment, immature 
loggerheads entered the benthic environment and undertook seasonal north and south migrations along 
the coast.  However, the use of pelagic and benthic environments by loggerhead sea turtles is now 
suspected of being much more complex (Witzell 2002).  Loggerheads may remain in the pelagic 
environment for longer periods of time or move back and forth between the pelagic and benthic 
environment (Witzell 2002).  Captures of sea turtles in the U.S. pelagic longline fishery have shown that 
large loggerhead sea turtles (mature and/or immature) routinely inhabit offshore habitats during non-
winter months in the northwest North Atlantic Ocean (Witzell 2002).  It has been suggested that some of 
these turtles might be associated with warm water fronts and eddies and might form offshore feeding 
aggregations in areas of high productivity (Witzell 2002; 1999).  
 
In 2001, NMFS SEFSC reviewed and updated the stock assessment for loggerhead sea turtles of the 
western Atlantic (NMFS SEFSC 2001).  The assessment reviewed and updated information on nesting 
abundance and trends, estimation of vital rates (including age to maturity), evaluation of genetic 
relationships between populations, and evaluation of available data on other anthropogenic effects on 
these populations since the TEWG reports (2000; 1998).  In addition, the assessment also looked at the 
impact of the U.S. pelagic longline fishery on loggerheads with and without the proposed changes in the 
Turtle Excluder Device (TED) regulations for the shrimp fishery using a modified population model from 
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Heppell et al. (2003).  NMFS SEFSC (2001) modified the model developed by Heppell et al. (2003) to 
include updated vital rate information (e.g., new estimates of the duration of life stages and time to 
maturity) and, unlike Heppell et al. (2003), also considered sex ratios other than 1:1 (NMFS SEFSC 
2001).   
 
NMFS SEFSC (2001) constructed four different models that differed based on the duration of life stages.  
Each model was run using three different inputs for population growth, and three different sex ratios 
(35%, 50%, and 80% female) for a total of 36 model runs.  The models also included a 30% decrease in 
small benthic juvenile mortality based on research findings of (existing) TED effectiveness (Crowder et 
al. 1995; NMFS SEFSC 2001; Heppell et al. 2003).  The results of the modeling indicated that the 
proposed change in the TED regulations that would allow larger benthic immature loggerheads and 
sexually mature loggerheads to escape from shrimp trawl gear would have a positive or at least stabilizing 
influence on the subpopulation (depending on the estimated growth rate of the subpopulation and 
proportion of females) in nearly all scenarios.   
 
Coupling the anticipated effect of the proposed TED changes with changes in the survival rate of pelagic 
immature loggerheads revealed that subpopulation status would be positive or at least stable when pelagic 
immature survival was changed by 0 to +10% in all but the most conservative model scenarios.  As 
described below, measures to improve the effectiveness of TEDs in the shrimp trawl fishery and measures 
to improve the survival of immature loggerhead sea turtles affected by operation of the U.S. Atlantic 
longline fishery for swordfish have been implemented.  However, given the late age at maturity for 
loggerhead sea turtles and the normal fluctuations in nesting, changes in populations size as a result of the 
larger TED requirements and pelagic longline measures are unlikely to be evident in loggerhead nesting 
beach censuses for many years to come.   
 
Anthropogenic Effects to Loggerhead Sea Turtles 
The diversity of a sea turtle’s life history leaves them susceptible to many natural and human impacts, 
including impacts while they are on land, in the benthic environment, and in the pelagic environment.  
Hurricanes are particularly destructive to sea turtle nests.  Sand accretion and rainfall that result from 
these storms as well as wave action can appreciably reduce hatchling success.  For example, in 1992, all 
of the eggs over a 90-mile length of coastal Florida were destroyed by storm surges on beaches that were 
closest to the eye of Hurricane Andrew (Milton et al. 1994).  Other sources of natural mortality include 
cold stunning and biotoxin exposure. 
 
Anthropogenic factors that impact hatchlings and adult female turtles on land, or the success of nesting 
and hatching include: beach erosion, beach armoring and nourishment; artificial lighting; beach cleaning; 
increased human presence; recreational beach equipment; beach driving; coastal construction and fishing 
piers; exotic dune and beach vegetation; and poaching.  An increased human presence at some nesting 
beaches or close to nesting beaches has led to secondary threats such as the introduction of exotic fire 
ants, feral hogs, dogs and an increased presence of native species (e.g., raccoons, armadillos, and 
opossums) which raid and feed on turtle eggs.  Although sea turtle nesting beaches are protected along 
large expanses of the northwest Atlantic coast (in areas like Merritt Island, Archie Carr, and Hobe Sound 
National Wildlife Refuges), other areas along these coasts have limited or no protection.  Sea turtle 
nesting and hatching success on unprotected high density east Florida nesting beaches from Indian River 
to Broward County are affected by all of the above threats.   
 
Sea turtles, including loggerhead sea turtles, are affected by a completely different set of anthropogenic 
threats in the marine environment.  These include oil and gas exploration, coastal development, and 
transportation; marine pollution; underwater explosions; hopper dredging, offshore artificial lighting; 
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power plant entrainment and/or impingement; entanglement in debris; ingestion of marine debris; marina 
and dock construction and operation; boat collisions; poaching, and fishery interactions.  
 
In the pelagic environment loggerheads are exposed to a series of longline fisheries that include the U.S. 
Atlantic tuna and swordfish longline fisheries, a Japanese longline fleet, Chinese longline fleet, an 
Azorean longline fleet, a Spanish longline fleet, and various fleets in the Mediterranean Sea (Aguilar et 
al. 1995; Bolten et al. 1994; Crouse 1999).  Globally, the number of loggerhead sea turtles captured in 
pelagic longline fisheries is significant (Lewison et al. 2004).  The effects of the U.S. tuna and swordfish 
longline fisheries on loggerhead sea turtles have been assessed through section 7 consultation on the 
Highly Migratory Species Fishery Management Plan (HMS FMP).  In it, NMFS estimates that 1,869 
loggerheads will be captured in the pelagic longline fishery (no more than 438 mortalities) for the 3-year 
period from 2004-2006.  For each subsequent 3-year period, 1,905 loggerheads are expected to be taken 
with no more than 339 mortalities (NMFS 2004).   
 
In the benthic environment in waters off the coastal U.S., loggerheads are exposed to a suite of fisheries 
in federal and state waters including trawl, purse seine, hook and line, gillnet, pound net, longline, and 
trap fisheries.  Perhaps the most well documented U.S. fishery with respect to interactions with sea turtles, 
including loggerheads, is the U.S. shrimp fishery.  NMFS continues to address the effects of this fishery 
on loggerheads as well as other sea turtle species.  Turtle Excluder Devices have proven to be effective at 
excluding Kemp’s ridley sea turtles and some age classes of loggerhead and green sea turtles from shrimp 
trawls.  However, it was apparent that TEDs were not effective at excluding large benthic immature and 
sexually mature loggerheads (as well as large greens) from shrimp trawls (Epperly and Teas 2002).  
Therefore, on February 21, 2003, NMFS issued a final rule that required increasing the size of TED 
escape openings to allow larger loggerheads (and green sea turtles) to escape from shrimp trawl gear.  As 
a result of the new rules, annual loggerhead mortality from capture in shrimp trawls is expected to decline 
from 62,294 to 3,947 turtles (Epperly et al. 2002). 
 
Power plants can also pose a danger of injury and mortality for benthic loggerheads.  In Florida, 
thousands of sea turtles have been entrained in the St. Lucie Nuclear Power Plant’s intake canal over the 
past couple of decades (Bresette et al. 2003).  From May 1976 - November 2001, 7,795 sea turtles were 
captured in the intake canal (Bresette et al. 2003).  Approximately 57% of these were loggerheads 
(Bresette et al. 2003).  Procedures are in place to capture the entrained turtles and release them.  This has 
helped to keep mortality below 1% since 1990 (Bresette et al. 2003).  The Oyster Creek Nuclear 
Generating Station in New Jersey is also known to capture sea turtles although the numbers are far less 
than those observed at St. Lucie, FL.  As is the case at St. Lucie, procedures are in place for checking for 
the presence of sea turtles and rescuing sea turtles that are found within the intake canals.   
 
Summary of Status for Loggerhead Sea Turtles 
There are at least five western Atlantic loggerhead subpopulations (NMFS SEFSC 2001; TEWG 2000; 
Márquez 1990).  Cohorts from all are expected to occur within the action area of this consultation (Bass et 
al. 2004).  The south Florida nesting group is the largest known loggerhead nesting assemblage in the 
Atlantic and one of only two loggerhead nesting assemblages worldwide that have greater than 10,000 
females nesting per year (USFWS and NMFS 2003; USFWS Fact Sheet).  The northern subpopulation is 
the second largest loggerhead nesting assemblage within the United States.  The remaining three 
subpopulations (the Dry Tortugas, Florida Panhandle, and Yucatán) are much smaller subpopulations 
with nest counts ranging from roughly 100 - 1,000 nests per year. 
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Loggerheads are a long-lived species and reach sexual maturity relatively late; 20-38 years (NMFS 
SEFSC 2001).  The INBS program helps to track loggerhead status through nesting beach surveys.  
However, given the cyclical nature of loggerhead nesting, and natural events that sometimes cause 
destruction of many nests in a nesting season, multiple years of nesting data are needed to detect relevant 
nesting trends in the population.  The INBS program has not been in place long enough to provide 
statistically reliable information on the subpopulation trends for western Atlantic loggerheads.  In 
addition, given the late age of maturity for loggerhead sea turtles, nesting data represents effects to female 
loggerheads that have occurred through the various life stages over the past couple of decades.  Therefore, 
caution must be used when interpreting nesting trend data since they may not be reflective of the current 
subpopulation trend if effects to the various life stages have changed.   
 
NMFS SEFSC (2001) took an alternative approach for looking at trends in loggerhead subpopulations.  
Using multiple model scenarios that varied based on differences in starting growth rates, sex ratios, and 
age to maturity, the model looked at the relative change in the subpopulation trend when mortality of 
pelagic immature, benthic immature, and mature loggerhead sea turtles was reduced as a result of changes 
to the U.S. shrimp trawl fishery and the U.S. Atlantic pelagic longline fishery for swordfish.   
 
The modeling work suggests that western Atlantic loggerhead subpopulations should increase as a result 
of implementation of the new TED regulations that substantially reduce mortality of large, benthic 
immature and sexually mature loggerheads combined with a reduction in mortality of pelagic immature 
loggerheads resulting from implementation of new measures for the U.S. pelagic longline fishery.  Even 
in the  absence of a reduction in pelagic immature mortality from changes to the pelagic longline fishery, 
the model work supports the conclusion that the trend for western Atlantic loggerhead subpopulations 
will move from declining to stable (with an initial growth rate of 0.97, average age to maturity of 39 
years, and a sex ratio of 35% females) or from declining to increasing (with an initial growth rate of 0.97, 
average age to maturity of 39 years, and female sex ratio of 50%) (NMFS SEFSC 2001) given the 
reduction in mortality of large benthic immature and mature loggerheads as a result of changes to the 
TED requirements for the shrimp trawl fishery. 
 
Leatherback Sea Turtle 

Leatherback sea turtles are widely distributed throughout the oceans of the world, and are found in waters 
of the Atlantic and Pacific Oceans, the Caribbean Sea, and the Gulf of Mexico (Ernst and Barbour 1972).  
Leatherback sea turtles are the largest living turtles and range farther than any other sea turtle species.  
Their large size and tolerance of relatively low temperatures allows them to occur in northern waters such 
as off Labrador and in the Barents Sea (NMFS and USFWS 1995).  In 1980, the global population of 
adult female leatherbacks was estimated at approximately 115,000 (Pritchard 1982).  By 1995, this global 
population of adult females had declined to 34,500 (Spotila et al. 1996).  
 
Evidence from tag returns and strandings in the western Atlantic suggests that adult leatherback sea 
turtles engage in routine migrations between boreal, temperate and tropical waters (NMFS and USFWS 
1992).  A 1979 aerial survey of the outer Continental Shelf from Cape Hatteras, North Carolina to Cape 
Sable, Nova Scotia showed leatherbacks to be present throughout the area with the most numerous 
sightings made from the Gulf of Maine south to Long Island.  Leatherbacks were sighted in water depths 
ranging from 1-4151 m but 84.4% of sightings were in waters less than 180 m (Shoop and Kenney 1992).  
Leatherbacks were sighted in waters within a sea surface temperature range similar to that observed for 
loggerheads; from 7-27.2�C (Shoop and Kenney 1992).  However, they appear to have a greater 
tolerance for colder waters in comparison to loggerhead sea turtles since more leatherbacks were found at 
the lower temperatures as compared to loggerheads (Shoop and Kenney 1992).   
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The aerial survey estimated the leatherback population for the northeastern U.S. at approximately 300-
600 animals (from near Nova Scotia, Canada to Cape Hatteras, North Carolina).  However, the estimate 
was based on turtles visible at the surface and does not include those that were below the surface out of 
view.  Therefore, it likely underestimates the leatherback population for the northeastern U.S.  Estimates 
of leatherback abundance of 1,052 turtles (C.V.= 0.38) and 1,174 turtles (C.V.= 0.52) were obtained from 
surveys conducted from Virginia to the Gulf of St. Lawrence in 1995 and 1998, respectively (Palka 
2000).  However, since these estimates were also based on sightings of leatherbacks at the surface, the 
author considered the estimates to be negatively biased with true abundance of leatherbacks perhaps being 
4.27 times the estimates (Palka 2000). 
 
Leatherbacks are a long-lived species (> 30 years).  They mature at a younger age than loggerhead turtles, 
with an estimated age at sexual maturity of about 13-14 years for females with 9 years reported as a likely 
minimum (Zug and Parham 1996) and 19 years as a likely maximum (NMFS SEFSC 2001).  In the U.S. 
and Caribbean, female leatherbacks nest from March through July.  They nest frequently (up to 7 nests 
per year) during a nesting season and nest about every 2-3 years.  They produce 100 eggs or more in each 
clutch/nest (Schultz 1975).  However, a significant portion (up to approximately 30%) of the eggs can be 
infertile.  Thus, the actual proportion of eggs that can result in hatchlings is less than this seasonal 
estimate.  As is the case with other sea turtle species, leatherback hatchlings enter the water soon after 
hatching.  Based on a review of all sightings of leatherback sea turtles of <145 cm curved carapace length 
(CCL), Eckert (1999) found that leatherback juveniles remain in waters warmer than 26 degrees C until 
they exceed 100 cm CCL. 
 
Leatherbacks are predominantly a pelagic species and feed on jellyfish (i.e., Stomolophus, Chryaora, and 
Aurelia (Rebel 1974)), and tunicates (salps, pyrosomas).  Leatherbacks may come into shallow waters if 
there is an abundance of jellyfish nearshore.  For example, leatherbacks occur annually in Cape Cod Bay 
and Vineyard and Nantucket Sounds during the summer and fall months.  
 
Data collected in southeast Florida clearly indicate increasing numbers of nests for the past twenty years 
(9.1-11.5% increase), although it is critical to note that there was also an increase in the survey area in 
Florida over time (NMFS SEFSC 2001).  The largest leatherback rookery in the western Atlantic remains 
along the northern coast of South America in French Guiana and Suriname.  More than half the present 
world leatherback population is estimated to be nesting on the beaches in and close to the Marowijne 
River Estuary in Suriname and French Guiana (Hilterman and Goverse 2004).  Nest numbers in Suriname 
have shown an increase and the long-term trend for the Suriname and French Guiana nesting group seems 
to show an increase (Hilterman and Goverse 2004).  In 2001, the number of nests for Suriname and 
French Guiana combined was 60,000, one of the highest numbers observed for this region in 35 years 
(Hilterman and Goverse 2004).  Studies by Girondot et al. (in press) also suggest that the trend for the 
Suriname - French Guiana nesting population over the last 36 years is stable or slightly increasing. 
 
Tag return data emphasize the link between these South American nesters and animals found in U.S. 
waters.  For example, a nesting female tagged May 29, 1990, in French Guiana was later recovered and 
released alive from the York River, VA.  Another nester tagged in French Guiana on June 21, 1990, was 
later found dead in Palm Beach, Florida (STSSN).  Many other examples also exist.  For example, 
leatherbacks tagged at nesting beaches in Costa Rica have been found in Texas, Florida, South Carolina, 
Delaware, and New York (STSSN database).  Leatherback turtles tagged in Puerto Rico, Trinidad, and 
the Virgin Islands have also been subsequently found on U.S. beaches of southern, Mid-Atlantic and 
northern states (STSSN database). 
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Of the Atlantic turtle species, leatherbacks seem to be the most vulnerable to entanglement in fishing 
gear.  This susceptibility may be the result of their body type (large size, long pectoral flippers, and lack 
of a hard shell), and their attraction to gelatinous organisms and algae that collect on buoys and buoy lines 
at or near the surface, and perhaps to the lightsticks used to attract target species in longline fisheries.  
They are also susceptible to entanglement in gillnets (used in various fisheries) and capture in trawl gear 
(e.g., shrimp trawls).  Sea turtles entangled in fishing gear generally have a reduced ability to feed, dive, 
surface to breathe or perform any other behavior essential to survival (Balazs 1985).  They may be more 
susceptible to boat strikes if forced to remain at the surface, and entangling lines can constrict blood flow 
resulting in tissue necrosis. 
 
Leatherbacks are exposed to pelagic longline fisheries in many areas of their range.  According to 
observer records, an estimated 6,363 leatherback sea turtles were caught by the U.S. Atlantic tuna and 
swordfish longline fisheries between 1992-1999, of which 88 were released dead (NMFS SEFSC 2001).  
Since the U.S. fleet accounts for only 5-8% of the hooks fished in the Atlantic Ocean, adding up the 
under-represented observed takes of the other 23 countries actively fishing in the area would likely result 
in annual take estimates of thousands of leatherbacks over different life stages (NMFS SEFSC 2001). 
 
Leatherbacks are susceptible to entanglement in the lines associated with trap/pot gear used in several 
fisheries.  From 1990-2000, 92 entangled leatherbacks were reported from New York through Maine 
(Dwyer et al. 2002).  Additional leatherbacks stranded wrapped in line of unknown origin or with 
evidence of a past entanglement (Dwyer et al. 2002).  A review of leatherback mortality documented by 
the STSSN in Massachusetts suggests that vessel strikes and entanglement in fixed gear (primarily lobster 
pots and whelk pots) are the principal sources of this mortality (Dwyer et al. 2002).  Fixed gear fisheries 
in the Mid-Atlantic have also contributed to leatherback entanglements.  For example, in North Carolina, 
two leatherback sea turtles were reported entangled in a crab pot buoy inside Hatteras Inlet (D. Fletcher, 
pers. comm. to Sheryan Epperly, NMFS SEFSC 2001).  A third leatherback was reported entangled in a 
crab pot buoy in Pamlico Sound off of Ocracoke.  This turtle was disentangled and released alive (D. 
Fletcher, pers. comm. to Sheryan Epperly, NMFS SEFSC 2001).  However, lacerations on the front 
flippers from the lines were evident (D. Fletcher, pers. comm. to Sheryan Epperly, NMFS SEFSC 2001).  
 
In the Southeast, leatherbacks are vulnerable to entanglement in Florida’s lobster pot and stone crab 
fisheries as documented on stranding forms.  In the U.S. Virgin Islands, where one of five leatherback 
strandings from 1982 to 1997 were due to entanglement (Boulon 2000), leatherbacks have been observed 
with their flippers wrapped in the line of West Indian fish traps (R. Boulon, pers. comm. to Joanne Braun-
McNeill, NMFS SEFSC 2001).  Since many entanglements of this typically pelagic species likely go 
unnoticed, entanglements in fishing gear may be much higher.   
 
Leatherback interactions with the southeast shrimp fishery, which operates from North Carolina through 
southeast Florida (NMFS 2002), are also common.  The National Research Council (NRC) Committee on 
Sea Turtle Conservation identified incidental capture in shrimp trawls as the major anthropogenic cause 
of sea turtle mortality (NRC 1990).  Leatherbacks are likely to encounter shrimp trawls working in the 
coastal waters off the Atlantic coast (from Cape Canaveral, Florida through North Carolina) as they make 
their annual spring migration north.  For many years, TEDs that were required for use in the southeast 
shrimp fishery were less effective for leatherbacks as compared to the smaller, hard-shelled turtle species, 
because the TED openings were too small to allow leatherbacks to escape.  To address this problem, on 
February 21, 2003, NMFS issued a final rule to amend the TED regulations.  Modifications to the design 
of TEDs are now required in order to exclude leatherbacks as well as large benthic immature and sexually 
mature loggerhead and green turtles.   
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Other trawl fisheries are also known to interact with leatherback sea turtles although on a much smaller 
scale.  In October 2001, for example, a fisheries observer documented the take of a leatherback in a 
bottom otter trawl fishing for Loligo squid off of Delaware.  TEDs are not required in this fishery.  
 
Gillnet fisheries operating in the nearshore waters of the Mid-Atlantic states are also suspected of 
capturing, injuring and/or killing leatherbacks when these fisheries and leatherbacks co-occur.  Data 
collected by the NEFSC Fisheries Observer Program from 1994 through 1998 (excluding 1997) indicate 
that a total of 37 leatherbacks were incidentally captured (16 lethally) in drift gillnets set in offshore 
waters from Maine to Florida during this period.  Observer coverage for this period ranged from 54% to 
92%.  In North Carolina, a leatherback was reported captured in a gillnet set in Pamlico Sound in the 
spring of 1990 (D. Fletcher, pers.comm. to Sheryan Epperly, NMFS SEFSC 2001).  It was released alive 
by the fishermen after much effort.  Five other leatherbacks were released alive from nets set in North 
Carolina during the spring months: one was from a net (unknown gear) set in the nearshore waters near 
the North Carolina/Virginia border (1985); two others had been caught in gillnets set off of Beaufort Inlet 
(1990); a fourth was caught in a gillnet set off of Hatteras Island (1993), and a fifth was caught in a sink 
net set in New River Inlet (1993).  In addition to these, in September 1995 two dead leatherbacks were 
removed from a large (11-inch) monofilament shark gillnet set in the nearshore waters off of Cape 
Hatteras, North Carolina (STSSN unpublished data reported in NMFS SEFSC 2001).  
 
Poaching is not known to be a problem for nesting populations in the continental U.S.  However, the 
NMFS SEFSC (2001) noted that poaching of juveniles and adults was still occurring in the U.S. Virgin 
Islands.  In all, four of the five strandings in St. Croix were the result of poaching (Boulon 2000).  A few 
cases of fishermen poaching leatherbacks have been reported from Puerto Rico, but most of the poaching 
is on eggs.  
 
Leatherback sea turtles may be more susceptible to marine debris ingestion than other species due to their 
pelagic existence and the tendency of floating debris to concentrate in convergence zones that adults and 
juveniles use for feeding areas and migratory routes (Lutcavage et al. 1997; Shoop and Kenney 1992).  
Investigations of the stomach contents of leatherback sea turtles revealed that a substantial percentage 
(44% of the 16 cases examined) contained plastic (Mrosovsky 1981).  Along the coast of Peru, intestinal 
contents of 19 of 140 (13%) leatherback carcasses were found to contain plastic bags and film (Fritts 
1982).  The presence of plastic debris in the digestive tract suggests that leatherbacks might not be able to 
distinguish between prey items and plastic debris (Mrosovsky 1981).  Balazs (1985) speculated that the 
object may resemble a food item by its shape, color, size or even movement as it drifts about, and induce 
a feeding response in leatherbacks.  
 
It is important to note that, like marine debris, fishing gear interactions and poaching are problems for 
leatherbacks throughout their range.  Entanglements are common in Canadian waters where Goff and 
Lien (1988) reported that 14 of 20 leatherbacks encountered off the coast of Newfoundland/Labrador 
were entangled in fishing gear including salmon net, herring net, gillnet, trawl line and crab pot line.  
Leatherbacks are known to drown in fish nets set in coastal waters of Sao Tome, West Africa (Castroviejo 
et al. 1994; Graff 1995).  Gillnets are one of the suspected causes for the decline in the leatherback sea 
turtle population in French Guiana (Chevalier et al. 1999), and gillnets targeting green and hawksbill 
turtles in the waters of coastal Nicaragua also incidentally catch leatherback turtles (Lagueux et al. 1998).  
Observers on shrimp trawlers operating in the northeastern region of Venezuela documented the capture 
of six leatherbacks from 13,600 trawls (Marcano and Alio 2000).  An estimated 1,000 mature female 
leatherback sea turtles are caught annually in fishing nets off of Trinidad and Tobago with mortality 
estimated to be between 50-95% (Eckert and Lien 1999).  However, many of the turtles do not die as a 
result of drowning, but rather because the fishermen butcher them in order to get them out of their nets 
(NMFS SEFSC 2001).  
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Summary of Leatherback Status 
The largest leatherback rookery in the western Atlantic remains along the northern coast of South 
America in French Guiana and Suriname.  More than half the present world leatherback population is 
estimated to be nesting on the beaches in and close to the Marowijne River Estuary in Suriname and 
French Guiana (Hilterman and Goverse 2004).  Nest numbers in Suriname have shown an increase and 
the long-term trend for the Suriname and French Guiana nesting group seems to show an increase 
(Hilterman and Goverse 2004).  In 2001, the number of nests for Suriname and French Guiana combined 
was 60,000, one of the highest numbers observed for this region in 35 years (Hilterman and Goverse 
2004).  Studies by Girondot et al. (in press) also suggest that the trend for the Suriname - French Guiana 
nesting population over the last 36 years is stable or slightly increasing. 
 
Some of the same factors that led to precipitous declines of leatherbacks in the Pacific also affect 
leatherbacks in the Atlantic.  Leatherbacks are captured and killed in many kinds of fishing gear and 
interact with fisheries in U.S. state and federal waters as well as in international waters.  Poaching is a 
problem and affects leatherbacks that occur in U.S. waters.  Leatherbacks also appear to be more 
susceptible to death or injury from ingesting marine debris than other turtle species. 
 
Kemp’s Ridley Sea Turtle 

The Kemp’s ridley is one of the most endangered of the worlds sea turtle species.  The only major nesting 
site for ridleys is a single stretch of beach near Rancho Nuevo, Tamaulipas, Mexico (Carr 1963).  
Estimates of the adult female nesting population reached a low of 300 in 1985.  Conservation efforts by 
Mexican and U.S. agencies have aided this species by eliminating egg harvest, protecting eggs and 
hatchlings, and reducing at-sea mortality through fishing regulations.  From 1985 to 1999, the number of 
nests observed at Rancho Nuevo, and nearby beaches increased at a mean rate of 11.3% (95% C.I. slope = 
0.096-0.130) per year.  Current totals exceed 3000 nests per year, allowing cautious optimism that the 
population is on its way to recovery (TEWG 2000).  Nevertheless, the estimated 2,000 nesting females in 
the current population is still far below historical numbers (Stephens and Alvarado-Bremer 2003).   
 
Kemp’s ridley nesting occurs from April through July each year.  Little is known about mating but it is 
believed to occur at or before the nesting season in the vicinity of the nesting beach.  Hatchlings emerge 
after 45-58 days.  Once they leave the beach, neonates presumably enter the Gulf of Mexico where they 
feed on available sargassum and associated infauna or other epipelagic species (USFWS and NMFS 
1992).  The presence of juvenile turtles along both the Atlantic and Gulf of Mexico coasts of the U.S., 
where they are recruited to the coastal benthic environment, indicates that post-hatchlings are distributed 
in both the Gulf of Mexico and Atlantic Ocean (TEWG 2000).  The location and size classes of dead 
turtles recovered by the STSSN suggests that benthic immature developmental areas occur in many areas 
along the U.S. coast and that these areas may change given resource quality and quantity (TEWG 2000). 
 
Next to loggerheads, Kemp’s ridleys are the second most abundant sea turtle in Virginia and Maryland 
waters, arriving in these areas during May and June (Keinath et al. 1987; Musick and Limpus 1997).  In 
the Chesapeake Bay, where the juvenile population of Kemp’s ridley sea turtles is estimated to be 211 to 
1,083 turtles (Musick and Limpus 1997), ridleys frequently forage in submerged aquatic grass beds for 
crabs (Musick and Limpus 1997).  Kemp’s ridley’s consume a variety of crab species, including 
Callinectes sp., Ovalipes sp., Libinia sp., and Cancer sp.  Mollusks, shrimp, and fish are consumed less 
frequently (Bjorndal 1997).  Upon leaving Chesapeake Bay in autumn, juvenile ridleys migrate down the 
coast, passing Cape Hatteras in December and January (Musick and Limpus 1997).  These larger 
juveniles are joined there by juveniles of the same size from North Carolina sounds and smaller juveniles 
from New York and New England to form one of the densest concentrations of Kemp’s ridleys outside of 
the Gulf of Mexico (Musick and Limpus 1997; Epperly et al. 1995a; Epperly et al. 1995b). 
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Kemp’s ridleys face many of the same natural threats as loggerheads, including destruction of nesting 
habitat from storm events, natural predators at sea, and oceanic events such as cold-stunning.  Although 
cold-stunning can occur throughout the range of the species, it may be a greater risk for sea turtles that 
utilize the more northern habitats of Cape Cod Bay and Long Island Sound.  For example, in the winter of 
1999/2000, there was a major cold-stunning event where 218 Kemp’s ridleys, 54 loggerheads, and 5 
green turtles were found on Cape Cod beaches (R. Prescott, pers. comm.).  Annual cold stun events do not 
always occur at this magnitude; the extent of episodic major cold stun events may be associated with 
numbers of turtles utilizing Northeast waters in a given year, oceanographic conditions and the 
occurrence of storm events in the late fall.  Although many cold-stun turtles can survive if found early 
enough, cold-stunning events can represent a significant cause of natural mortality.  
 
Like other turtle species, the severe decline in the Kemp’s ridley population appears to have been heavily 
influenced by a combination of exploitation of eggs and impacts from fishery interactions.  From the 
1940s through the early 1960s, nests from Ranch Nuevo were heavily exploited (USFWS and NMFS 
1992), but beach protection in 1966 helped to curtail this activity (USFWS and NMFS 1992).  Following 
World War II, there was a substantial increase in the number of trawl vessels, particularly shrimp 
trawlers, in the Gulf of Mexico where the adult Kemp’s ridley turtles occur.  Information from fishers 
helped to demonstrate the high number of turtles taken in these shrimp trawls (USFWS and NMFS 1992).  
Subsequently, NMFS has worked with the industry to reduce turtle takes in shrimp trawls and other trawl 
fisheries, including the development and use of TEDs.  
 
Although changes in the use of shrimp trawls and other trawl gear has helped to reduce mortality of 
Kemp’s ridleys, this species is also affected by other sources of anthropogenic impacts similar to those 
discussed above.  For example, in the spring of 2000, a total of five Kemp’s ridley carcasses were 
recovered from the same North Carolina beaches where 275 loggerhead carcasses were found.  Cause of 
death for most of the turtles recovered was unknown, but the mass mortality event was suspected to have 
been from a large-mesh gillnet fishery operating offshore in the preceding weeks.  The five ridley 
carcasses that were found are likely to have been only a minimum count of the number of Kemp’s ridleys 
that were killed or seriously injured as a result of the fishery interaction since it is unlikely that all of the 
carcasses washed ashore.  
 
Summary of Kemp’s Ridley Status 
The only major nesting site for ridleys is a single stretch of beach near Rancho Nuevo, Tamaulipas, 
Mexico (Carr 1963).  From 1985 to 1999, the number of nests observed at Rancho Nuevo, and nearby 
beaches increased at a mean rate of 11.3% per year.  Current totals exceed 3000 nests per year (TEWG 
2000).  Kemp’s ridleys mature at an earlier age (7 - 15 years) than other chelonids, thus ‘lag effects’ as a 
result of unknown impacts to the non breeding life stages would likely have been seen in the increasing 
nest trend beginning in 1985 (USFWS and NMFS 1992).  While there is cautious optimism that the 
Kemp’s ridley sea turtle population is increasing, the estimated 2,000 nesting females in the current 
population is still far below historical numbers (Stephens and Alvarado-Bremer 2003).  Anthropogenic 
impacts to the Kemp’s ridley population are similar to those discussed above for loggerhead sea turtles.   
 
Green Sea Turtles 

Green turtles are distributed circumglobally in tropical and subtropical waters (NMFS and USFWS 
1998b).  Juveniles are also known to occur seasonally in temperate waters (Musick and Limpus 1997; 
Morreale and Standora 1998).  Juvenile green sea turtles occupy pelagic habitats after leaving the nesting 
beach.  At approximately 20 to 25 cm carapace length, juveniles leave pelagic habitats and enter benthic 
foraging areas, shifting to a chiefly herbivorous diet but may also consume jellyfish, salps, and sponges 
(Bjorndal 1997).   
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Green sea turtle populations have declined in many areas.  A review of 32 Index Sites (all the major 
known nesting areas and some lesser areas for which quantitative data is available) distributed globally 
revealed a 48% to 67% decline in the number of mature females nesting annually over the last 3-
generations (Seminoff 2004). 
 
In the western Atlantic, green sea turtles range from Massachusetts to Argentina, including the Gulf of 
Mexico and Caribbean (Wynne and Schwartz 1999).  Green turtles were traditionally highly prized for 
their flesh, fat, eggs, and shell, and directed fisheries in the United States and throughout the Caribbean 
are largely to blame for the decline of the species.  In the Gulf of Mexico, green turtles were once 
abundant enough in the shallow bays and lagoons to support a commercial fishery.  In 1890, over one 
million pounds of green turtles were taken in the Gulf of Mexico green sea turtle fishery (Doughty 1984).  
However, declines in the turtle fishery throughout the Gulf of Mexico were evident by 1902 (Doughty 
1984). 
 
In the continental United States, green turtle nesting occurs on the Atlantic coast of Florida (Ehrhart 
1979).  Occasional nesting has been documented along the Gulf coast of Florida, at southwest Florida 
beaches, as well as the beaches on the Florida Panhandle (Meylan et al. 1995).  More recently, green 
turtle nesting occurred on Bald Head Island, North Carolina just east of the mouth of the Cape Fear River, 
on Onslow Island, and on Cape Hatteras National Seashore.  Increased nesting has also been observed 
along the Atlantic Coast of Florida, on beaches where only loggerhead nesting was observed in the past 
(Pritchard 1997).  Certain Florida nesting beaches have been designated index beaches.  Index beaches 
were established to standardize data collection methods and effort on key nesting beaches.  The pattern of 
green turtle nesting shows biennial peaks in abundance, with a generally positive trend during the ten 
years of regular monitoring since establishment of the index beaches in 1989, perhaps due to increased 
protective legislation throughout the Caribbean (Meylan et al. 1995).  Seminoff (2004) reviewed the 
population estimates for green sea turtles at five western Atlantic nesting sites.  All of these showed 
increased nesting compared to prior estimates with the exception of nesting at Aves Island, Venezuela 
(Seminoff 2004).   
 
Some of the principal green sea turtle foraging areas in the western Atlantic Ocean include the upper west 
coast of Florida and the northwestern coast of the Yucatán Peninsula.  Additional important foraging 
areas in the western Atlantic include the Mosquito and Indian River Lagoon systems and nearshore 
wormrock reefs between Sebastian and Ft. Pierce Inlets in Florida, Florida Bay, the Culebra archipelago 
and other Puerto Rico coastal waters, the south coast of Cuba, the Mosquito Coast of Nicaragua, the 
Caribbean Coast of Panama, and scattered areas along Colombia and Brazil (Hirth 1971).  In North 
Carolina, green turtles are known to occur in estuarine and oceanic waters and to nest in low numbers 
along the entire coast.  The summer developmental habitat for green turtles also encompasses estuarine 
and coastal waters of Chesapeake Bay and as far north as Long Island Sound (Musick and Limpus 1997).   
 
Green turtles face many of the same natural threats as loggerhead and Kemp’s ridley sea turtles.  In 
addition, green turtles appear to be susceptible to fibropapillomatosis, an epizootic disease producing 
lobe-shaped tumors on the soft portion of a turtles body.  Juveniles are most commonly affected.  The 
occurrence of fibropapilloma tumors may result in impaired foraging, breathing, or swimming ability, 
leading potentially to death.  Stranding reports indicate that between 200-400 green turtles strand annually 
along the Eastern U.S. coast from a variety of causes most of which are unknown (STSSN database).  
 
As with the other sea turtle species, fishery mortality accounts for a large proportion of annual human-
caused mortality outside the nesting beaches, while other activities like dredging, pollution, and habitat 
destruction account for an unknown level of other mortality.  Sea sampling coverage in the pelagic 
driftnet, pelagic longline, southeast shrimp trawl, and summer flounder bottom trawl fisheries has 
recorded takes of green turtles.  
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Summary of Green Sea Turtle Status 
Green sea turtle populations have declined in many areas; as much as a 48% to 67% decline in the 
number of mature females nesting annually over  the last 3-generations (Seminoff 2004).  Seminoff 
(2004) concluded that declines in green turtle nesting were evident for many of the Indian Ocean Index 
Sites.  While several of these had not demonstrated further declines in the more recent past, only the 
Comoros Island Index Site in the Western Indian Ocean showed evidence of increased nesting (Seminoff 
2004). 
 
In the Pacific, green turtles continue to be affected by poaching, fishing gear interactions, habitat 
degradation, and disease (notably fibropappillomatosis) (NMFS and USFWS 1998b; NMFS 2004).  
Green turtles face many of the same threats in the Atlantic.  In the western Atlantic, green turtles range 
from Massachusetts to Argentina, including the Gulf of Mexico and Caribbean (Wynne and Schwartz 
1999) and are exposed to many of the same anthropogenic threats as loggerhead and Kemp’s ridley sea 
turtles.  In addition, Atlantic green turtles are also susceptible to fibropapillomatosis which can result in 
death.  In the continental United States, green turtle nesting occurs on the Atlantic coast of Florida 
(Ehrhart 1979).  The pattern of green turtle nesting shows biennial peaks in abundance, with a generally 
positive trend during the ten years of regular monitoring since establishment of index beaches in 1989.   
However, age at sexual maturity is estimated to be between 20 to 50 years (Balazs 1982; Frazer and 
Ehrhart 1985).  Thus, caution is warranted about over interpreting nesting trend data collected for less 
than 15 years. 
 
Harbor Seal 

Harbor seals are year-round inhabitants of the coastal waters of eastern Canada and Maine, and occur 
seasonally along the southern New England and New York coasts from September through late-May. 
However, breeding and pupping normally occur only in waters north of the New Hampshire/Maine 
border.  Since passage of the MMPA in 1972, the number of seals found along the New England coast has 
increased nearly five-fold with the number of pups seen along the Maine coast increasing at an annual 
rate of 12.9 percent during the 1981-1997 period (Gilbert and Guldager 1998).  The minimum population 
estimate for the harbor seal is 30,990 based on uncorrected total counts along the Maine coast in 1997 
(Waring et al. 2004). 
 
Harbor seals are taken in sink gillnet gear used in the groundfish fishery. Waring et al. (2004) has 
described the estimated total take of harbor seals in all fisheries (972) to be below the PBR of 5,493 
established for that species. 
 
Gray Seal 

The gray seal is found on both sides of the North Atlantic, with the western North Atlantic population 
occurring from New England to Labrador.  There are two breeding concentrations in eastern Canada; one 
at Sable Island and one that breeds on the pack ice in the Gulf of St. Lawrence. There are several small 
breeding colonies on isolated islands along the coast of Maine and on outer Cape Cod and Nantucket 
Island in Massachusetts (Waring et al. 2003).  The population estimates for the Sable Island and Gulf of 
St Lawrence breeding groups was 143,000 in 1993.  The gray seal population in Massachusetts has 
increased from 2,010 in 1994 to 5,611 in 1999, although it is not clear how much of this increase may be 
due to animals emigrating from northern areas.  Approximately 150 gray seals have been observed on 
isolated islands off Maine.   
 
Gray seals are taken in several gear types used in the herring fishery. Waring et al. (2004) has described 
the estimated total fishery-related takes of gray seals in U.S. waters relative to population size as 
unknown, but likely very low. 
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Harp Seal 

The harp seal occurs throughout much of the North Atlantic and Arctic Oceans, and has been increasing 
off the East Coast of the United States from Maine to New Jersey.  Harp seals are usually found off the 
U.S. from January to May when the western stock of harp seals is at their most southern point of 
migration (Waring et al. 2004).  This species congregates on the edge of the pack ice in February through 
April when breeding and pupping takes place.  The harp seal is highly migratory, moving north and south 
with the edge of the pack ice.  Non-breeding juveniles will migrate the farthest south in the winter, but the 
entire population moves north toward the Artic in the summer. The minimum population estimate for the 
western North Atlantic is 5.2 million seals. 
 
A large number of harp seals are killed in Canada, Greenland and the Artic.  The Canadian kill is 
controlled by DFO who set the allowed kill at 275,000 in 1997.  Mortality in Greenland and the Artic may 
exceed 100,000 (Waring et al. 2004).  Harp seals are also taken in gear used to catch herring.  Waring et 
al. (2004) has described the estimated total take of harp seals from 1959 to 1999 in all fisheries to range 
between 78 and 694 animals depending on the location of the pack ice edge which drives the seals farther 
south into the range of the sink gillnet fishery.  Even with the highest takes observed, the take is well 
below the PBR of 156,000 established for that species. 
 
Additional background information on the range-wide status of these species can be found in a number of 
published documents, including sea turtle status reviews and biological reports (NOAA Fisheries and 
USFWS 1995; Marine Turtle Expert Working Group (TEWG) 1998 & 2000), recovery plans for the 
humpback whale (NOAA Fisheries 1991a), green sea turtle (NOAA Fisheries and USFWS 1991b) and 
leatherback sea turtle (NOAA Fisheries and USFWS 1992), the most recent Marine Mammal Stock 
Assessment Reports for the U.S. Atlantic and Gulf of Mexico (Waring et al. 2002, and Waring et al. 2004 
and Waring et al. 2005), and other publications (e.g., Perry et al. 1999; Clapham et al. 1999; IWC 2001a). 
A revised recovery plan for the northern right whale (NMFS 2005) is also available at 
http://www.NOAAFisheries.noaa.gov/prot_res/PR3/recovery.html, as well as plans in draft or under 
revision for loggerhead and Kemp’s ridley sea turtles and fin and sei whales. 
 

7.2.2 Actions to Minimize Interactions with Protected Species 
Several actions that may serve to reduce risks to protected species are currently being implemented in the 
Northeast Region under through both the Atlantic Large Whale Take Reduction Plan (ALWTRP) and the 
Harbor Porpoise Take Reduction Plan (HPTRP).  As described below, the regulatory measures of the 
ALWTRP and the HPTRP have been implemented in direct response to the impacts of fishing operations 
taking place under the Multispecies FMP (and others) and must be adhered to by any vessel fishing for 
multispecies. 
 
Harbor Porpoise Take Reduction Plan 

NMFS published the rule implementing the Harbor Porpoise Take Reduction Plan on December 1, 1998.  
The HPTRP includes measures for gear modifications and area closures, based on area, time of year, and 
gillnet mesh size.  In general, the Gulf of Maine component of the HPTRP includes time and area 
closures, some of which are complete closures; others are closures to gillnet fishing unless pingers 
(acoustic deterrent devices) are used in the prescribed manner.  The Mid-Atlantic component includes 
time and area closures in which gillnet fishing is prohibited regardless of the gear specifications. 



 

Amendment 1 FSEIS  May 3, 2006 206

 
Atlantic Large Whale Take Reduction Plan 

The ALWTRP contains a series of regulatory measures designed to reduce the likelihood of fishing gear 
entanglements of right, humpback, fin, and minke whales in the North Atlantic. The main tools of the 
plan include a combination of broad gear modifications and time/area closures (which are being 
supplemented by progressive gear research), expanded disentanglement efforts, extensive outreach efforts 
in key areas, and an expanded right whale surveillance program to supplement the Mandatory Ship 
Reporting System.  
 
Key regulatory changes implemented in 2002 included: 1) new gear modifications; 2) implementation of 
a Dynamic Area Management system (DAM) of short-term closures to protect unexpected concentrations 
of right whales in the Gulf of Maine; and 3) establishment of a Seasonal Area Management system 
(SAM) of additional gear modifications to protect known seasonal concentrations of right whales in the 
southern Gulf of Maine and Georges Bank. 
 
NMFS Rule to Conserve Sea Turtles 

NMFS published a final rule (67 FR 71895, December 3, 2002), effective January 2, 2003, that enacted a 
series of seasonal closures to the use of large mesh gillnets in the EEZ off the coast of Virginia and North 
Carolina.  The purpose of the closures is to reduce the impact of the monkfish fishery on endangered and 
threatened species of sea turtles.  This final rule followed several temporary actions taken by NMFS since 
2000 in response to sea turtle strandings.  Federal waters between Oregon Inlet and the North 
Carolina/South Carolina border are closed year round, while three other areas to the north (up to 
Chincoteague, VA) are closed from March 16, April 1, and April 16, respectively, to January 14 each 
year. 
 
NMFS is currently reviewing a proposed rule that would require that the gillnet gear restrictions from the 
North Carolina/South Carolina border to Chincoteague be extended into state waters that are seaward of 
the COLREGS lines. It also proposes to make the gillnet gear restriction applicable to gillnets with 7" or 
greater stretched mesh (rather than  
the current larger than 8-inch stretched mesh). The proposed rule can be found at 
http://www.nmfs.noaa.gov/pr/interactions/trt/bdtrp.htm. 
 
Atlantic Trawl Take Reduction Team 

On April 29, 2003, the Center for Biological Diversity (CBD) and the National Marine Fisheries Service 
entered into a settlement agreement concerning claims that NMFS violated section 118 of the Marine 
Mammal Protection Act (MMPA). CBD’s claim focused on two distinct fisheries – the pelagic longline 
and Atlantic squid, mackerel and butterfish fisheries.  As part of the settlement agreement, NMFS agreed 
to convene a TRT for the Atlantic pelagic longline fishery with regard to incidental mortality and serious 
injury of pilot whales no later than June 30, 2005.  NMFS also agreed to convene a TRT for the Atlantic 
squid, mackerel, butterfish trawl fishery with regard to incidental mortality and serious injury of pilot 
whales and common dolphins no later than September 30, 2006. The Southeast Region was designated 
the lead for the Atlantic pelagic longline TRT and the Northeast Region (NER) was designated the lead 
for the Atlantic squid, mackerel, butterfish trawl TRT. 
 
The final makeup of the TRT will be determined after the appropriate observer and stock assessment 
information has been completed and analyzed as outlined in the settlement agreement.  Since sea turtles 
have documented takes in many of the trawl gear configurations being considered for the new TRT, the 
NER and Northeast Fisheries Science Center intend to work with sea turtle managers to incorporate the 
sea turtle management strategy into the new trawl TRT process.  Consequently, the NER and NEFSC will 
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be implementing a broader-based TRT that encompasses several configurations of trawl gear that have 
known incidental moralities and serious injuries of sea turtles as well as marine mammals.   
 

7.2.3 Species of Concern 
NOAA Fisheries has developed a list of species of concern that include: (1) species for which there are 
concerns regarding danger of extinction or risk of becoming endangered but for which insufficient 
information is available to indicate a need to list; (2) species for which an ESA biological status review 
has determined that listing is not warranted but for which significant concerns or uncertainties remain; (3) 
species that are undergoing formal status reviews.  The objectives of the Species of Concern designation 
are to: 

• Identify species potentially at risk; 
• Increase public awareness about those species; 
• Identify data deficiencies and uncertainties in species’ status and threats; 
• Stimulate cooperative research efforts to obtain the information necessary to evaluate species status 

and threats; and 
• Foster voluntary efforts to conserve the species before listing becomes warranted. 
 
Species of concern in New England include: 

› Dusky shark (Carcharhinus obscurus)  
› Sand tiger shark (Odontaspis taurus)  
› Barndoor skate (Raja laevis)  
› Thorny skate (Raja radiata)  
› Atlantic sturgeon (Acipenser oxyrinchus oxyrinchus)  
› Atlantic salmon (Salmo salar) (other pops. w/in ME DPS)  
› Rainbow smelt (Osmerus mordax)  
› Cusk (Brosme brosme)  
› Atlantic wolffish (Anarhichas lupus)  
› Atlantic halibut (Hippoglossus hippoglossus)  
› Atlantic white marlin (Tetrapturus albidus) 
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7.3 PHYSICAL ENVIRONMENT AND EFH 
This section identifies and describes the physical environment that may be affected by the action 
proposed in Amendment 1 to the Herring FMP and focuses more specifically on essential fish habitat 
(EFH).  The physical environment and EFH is one of the valued ecosystem components (VECs) 
identified specifically for Amendment 1.  VECs represent the resources, areas, and human communities 
that may be affected by a Proposed Action or alternatives and by other actions that have occurred or will 
occur outside the Proposed Action.  VECs are the focus of an EIS since they are the “place” where the 
impacts of management actions are exhibited.  This section is designed to enhance the readers’ 
understanding of the historical, current, and near-future conditions (baselines and trends) in order to fully 
understand the anticipated environmental impacts of the management alternatives and independent 
measures under consideration in this amendment. 
 
The following description of the physical environment and EFH is updated from the Atlantic Herring 
FMP (March 1999) and the recently-published Final Environmental Impact Statement (FEIS) for 
Minimizing Impacts of the Atlantic Herring Fishery on Essential Fish Habitat (NMFS, January 2005).  
Both of these documents, as well as the Environmental Assessment for the EFH components of the 
Herring FMP (October 1998), should be referenced for additional information about habitat/EFH that may 
be affected by the Atlantic herring fishery. 
 

7.3.1 Physical Environment 
This section contains a description of the physical environment of the Atlantic Herring fishery, including 
oceanographic and physical habitat conditions in the Gulf of Maine – Georges Bank region and the area 
south of New England. 
 
The Northeast U.S. Shelf Ecosystem (Figure 43) has been described as including the area from the Gulf 
of Maine south to Cape Hatteras, extending from the coast seaward to the edge of the continental shelf, 
including the slope sea offshore to the Gulf Stream (Sherman et al. 1996).  The continental slope includes 
the area east of the shelf, out to a depth of 2000 m.  Four distinct subregions comprise the NOAA 
Fisheries Northeast Region: the Gulf of Maine, Georges Bank, the Mid-Atlantic Bight, and the 
continental slope.  Occasionally another subregion, Southern New England, is described; however, we 
incorporated discussions of any distinctive features of this area into the sections describing Georges Bank 
and the Mid-Atlantic Bight. 
 
The Gulf of Maine is an enclosed coastal sea, characterized by relatively cold waters and deep basins, 
with a patchwork of various sediment types.  Georges Bank is a relatively shallow coastal plateau that 
slopes gently from north to south and has steep submarine canyons on its eastern and southeastern edge.  
It is characterized by highly productive, well-mixed waters and strong currents.  The Mid-Atlantic Bight 
is comprised of the sandy, relatively flat, gently sloping continental shelf from southern New England to 
Cape Hatteras, NC.  The continental slope begins at the continental shelf break and continues eastward 
with increasing depth until it becomes the continental rise.  Because Atlantic herring do not commonly 
occur over the continental slope, a detailed description of this subregion is not included in this document.  
 
Pertinent physical and biological characteristics of each of these subregions are described below.  Source 
references used to describe the general physical features of these subregions are not cited in the text, 
below, but do include the following: Backus 1987; Schmitz et al. 1987; Tucholke 1987; Wiebe et al. 
1987; Cook 1988; Reid and Steimle 1988; Stumpf and Biggs 1988; Abernathy 1989; Townsend 1992; 
Mountain et al. 1994; Beardsley et al. 1996; Brooks 1996; Sherman et al. 1996; Dorsey 1998; Kelley 



 

Amendment 1 FSEIS  May 3, 2006 209

1998; NEFMC 1998a; Steimle et al. 1999a.  In some cases, recent or specific research results are cited in 
the text.  Following the characterizations of each subregion is a short section on coastal features. 
 

7.3.1.1 Gulf of Maine 
Although not obvious in appearance, the Gulf of Maine (GOM) is actually an enclosed coastal sea, 
bounded on the east by Browns Bank, on the north by the Nova Scotian (Scotian) Shelf, on the west by 
the New England states, and on the south by Cape Cod and Georges Bank (Figure 44).  The GOM was 
glacially derived, and is characterized by a system of deep basins, moraines and rocky protrusions with 
limited access to the open ocean.  This geomorphology influences complex oceanographic processes that 
result in a rich biological community. 
 
The GOM is topographically unlike any other part of the continental border along the U.S. Atlantic coast.  
The GOM’s geologic features, when coupled with the vertical variation in water properties, result in a 
great diversity of habitat types.  It contains twenty-one distinct basins separated by ridges, banks, and 
swells.  The three largest basins are Wilkinson, Georges, and Jordan (Figure 44).  Depths in the basins 
exceed 250 m, with a maximum depth of 350 m in Georges Basin, just north of Georges Bank.  The 
Northeast Channel between Georges Bank and Browns Bank leads into Georges Basin, and is one of the 
primary avenues for exchange of water between the GOM and the North Atlantic Ocean.  
 
High points within the Gulf include irregular ridges, such as Cashes Ledge, which peaks at 9 m below the 
surface, as well as lower flat-topped banks and gentle swells.  Some of these rises are remnants of the 
sedimentary shelf that was left after most of it was removed by the glaciers.  Others are glacial moraines 
and a few, like Cashes Ledge, are outcroppings of bedrock.  Very fine sediment particles created and 
eroded by the glaciers have collected in thick deposits over much of the GOM, particularly in its deep 
basins (Figure 45).  These mud deposits blanket and obscure the irregularities of the underlying bedrock, 
forming topographically smooth terrains.  Some shallower basins are covered with mud as well, including 
some in coastal waters.  In the rises between the basins, other materials are usually at the surface.  
Unsorted glacial till covers some morainal areas, as on Sewell Ridge to the north of Georges Basin and on 
Truxton Swell to the south of Jordan Basin.  Sand predominates on some high areas and gravel, 
sometimes with boulders, predominates on others.  
 
Coastal sediments exhibit a high degree of small-scale variability.  Bedrock is the predominant substrate 
along the western edge of the GOM north of Cape Cod in a narrow band out to a depth of about 60 m.  
Rocky areas become less common with increasing depth, but some rock outcrops poke through the mud 
covering the deeper sea floor.  Mud is the second most common substrate on the inner continental shelf.  
Mud predominates in coastal valleys and basins that often abruptly border rocky substrates.  Many of 
these basins extend without interruption into deeper water.  Gravel, often mixed with shell, is common 
adjacent to bedrock outcrops and in fractures in the rock.  Large expanses of gravel are not common, but 
do occur near reworked glacial moraines and in areas where the seabed has been scoured by bottom 
currents.  Gravel is most abundant at depths of 20 - 40 m, except in eastern Maine where a gravel-covered 
plain exists to depths of at least 100 m.  Bottom currents are stronger in eastern Maine where the mean 
tidal range exceeds 5 m.  Sandy areas are relatively rare along the inner shelf of the western GOM, but are 
more common south of Casco Bay, especially offshore of sandy beaches. 
 
An intense seasonal cycle of winter cooling and turnover, springtime freshwater runoff, and summer 
warming influences oceanographic and biologic processes in the GOM.  The Gulf has a general 
counterclockwise nontidal surface current that flows around its coastal margin (Figure 46).  It is primarily 
driven by fresh, cold Scotian Shelf water that enters over the Scotian Shelf and through the Northeast 
Channel, and freshwater river runoff, which is particularly important in the spring.  Dense relatively warm 
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and saline slope water entering through the bottom of the Northeast Channel from the continental slope 
also influences gyre formation.  Counterclockwise gyres generally form in Jordan, Wilkinson, and 
Georges Basins and the Northeast Channel as well.  These surface gyres are more pronounced in spring 
and summer; with winter, they weaken and become more influenced by the wind. 
 
Stratification of surface waters during spring and summer seals off a mid-depth layer of water that 
preserves winter salinity and temperatures.  This cold layer of water is called “Maine intermediate water” 
(MIW) and is located between more saline Maine bottom water and the warmer, stratified Maine surface 
water.  The stratified surface layer is most pronounced in the deep portions of the western GOM.  Tidal 
mixing of shallow areas prevents thermal stratification and results in thermal fronts between the stratified 
areas and cooler mixed areas.  Typically, mixed areas include Georges Bank, the southwest Scotian Shelf, 
eastern Maine coastal waters, and the narrow coastal band surrounding the remainder of the Gulf. 
 
The Northeast Channel provides an exit for cold MIW and outgoing surface water while it allows warmer 
more saline slope water to move in along the bottom and spill into the deeper basins.  The influx of water 
occurs in pulses, and appears to be seasonal, with lower flow in late winter and a maximum in early 
summer. 
 
GOM circulation and water properties can vary significantly from year to year.  Notable episodic events 
include shelf-slope interactions such as the entrainment of shelf water by Gulf Stream rings, and strong 
winds that can create currents as high as 1.1 m/s over Georges Bank.  Warm core Gulf Stream rings can 
also influence upwelling and nutrient exchange on the Scotian shelf, and affect the water masses entering 
the GOM.  Annual and seasonal inflow variations also affect water circulation.   
 
Internal waves are episodic and can greatly affect the biological properties of certain habitats.  Internal 
waves can shift water layers vertically, so that habitats normally surrounded by cold MIW are temporarily 
bathed in warm, organic rich surface water.  On Cashes Ledge, it is thought that deeper nutrient rich water 
is driven into the photic zone, providing for increased productivity.  Localized areas of upwelling 
interaction occur in numerous places throughout the Gulf. 
 

7.3.1.2 Georges Bank 
Georges Bank is a shallow (3 - 150 m depth), elongate (161 km wide by 322 km long) extension of the 
continental shelf that was formed by the Wisconsinian glacial episode.  It is characterized by a steep slope 
on its northern edge and a broad, flat, gently sloping southern flank.  The Great South Channel lies to the 
west.  Natural processes continue to erode and rework the sediments on Georges Bank.  It is anticipated 
that erosion and reworking of sediments will reduce the amount of sand available to the sand sheets, and 
cause an overall coarsening of the bottom sediments (Valentine et al. 1993). 
 
Glacial retreat during the late Pleistocene deposited the bottom sediments currently observed on the 
eastern section of Georges Bank, and the sediments have been continuously reworked and redistributed 
by the action of rising sea level, and by tidal, storm and other currents (Figure 47).  The strong, erosive 
currents affect the character of the biological community.  Bottom topography on eastern Georges Bank is 
characterized by linear ridges in the western shoal areas; a relatively smooth, gently dipping sea floor on 
the deeper, easternmost part; a highly energetic peak in the north with sand ridges up to 30 m high and 
extensive gravel pavement; and steeper and smoother topography incised by submarine canyons on the 
southeastern margin.  The interaction of several environmental factors, including availability and type of 
sediment, current speed and direction, and bottom topography, has formed seven sedimentary provinces 
on eastern Georges Bank (Valentine and Lough 1991), which are described in Table 25 and depicted in 
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Figure 47.  The gravel-sand mixture is usually a transition zone between coarse gravel and finer 
sediments. 
 
The central region of the Bank is shallow, and the bottom is characterized by shoals and troughs, with 
sand dunes superimposed upon them.  The two most prominent elevations on the ridge and trough area 
are Cultivator and Georges Shoals.  This shoal and trough area is a region of strong currents, with average 
flood and ebb tidal currents greater than 4 km/h, and as high as 7 km/h.  The dunes migrate at variable 
rates, and the ridges may also move.  In an area that lies between the central part and Northeast Peak, 
Almeida et al. (2000) identified high-energy areas as between 35 - 65 m deep, where sand is transported 
on a daily basis by tidal currents, and a low-energy area at depths > 65 m that is affected only by storm 
currents. 
 
The area west of the Great South Channel, known as Nantucket Shoals (Figure 44) is similar in nature to 
the central region of the Bank.  Currents in these areas are strongest where water depth is shallower than 
50 m.  This type of traveling dune and swale morphology is also found in the Mid-Atlantic Bight, and 
further described in that section of the document.  The Great South Channel separates the main part of 
Georges Bank from Nantucket Shoals.  Sediments in this region include gravel pavement and mounds, 
some scattered boulders, sand with storm-generated ripples, and scattered shell and mussel beds.  Tidal 
and storm currents range from moderate to strong, depending upon location and storm activity (Valentine, 
pers. comm.). 
 
Oceanographic frontal systems separate water masses of the GOM and Georges Bank from oceanic 
waters south of the Bank.  These water masses differ in temperature, salinity, nutrient concentration, and 
planktonic communities, which influence productivity and may influence fish abundance and distribution.  
Currents on Georges Bank include a weak, persistent clockwise gyre around the Bank, a strong 
semidiurnal tidal flow predominantly northwest and southeast, and very strong, intermittent storm 
induced currents, which all can occur simultaneously (Figure 46).  Tidal currents over the shallow top of 
Georges Bank can be very strong, and keep the waters over the Bank well mixed vertically.  This results 
in a tidal front that separates the cool waters of the well mixed shallows of the central Bank from the 
warmer, seasonally stratified shelf waters on the seaward and shoreward sides of the Bank.  The 
clockwise gyre is instrumental in distribution of the planktonic community, including larval fish.  For 
example, Lough and Potter (1993) describe passive drift of Atlantic cod and haddock eggs and larvae in a 
southwest residual pattern around Georges Bank.  Larval concentrations are found at varying depths along 
the southern edge between 60 – 100 m. 
 

7.3.1.3 Mid-Atlantic Bight 
The Mid-Atlantic Bight includes the shelf and slope waters from Georges Bank south to Cape Hatteras, 
and east to the Gulf Stream (Figure 43).  Like the rest of the continental shelf, the topography of the Mid-
Atlantic Bight was shaped largely by sea level fluctuations caused by past ice ages.  The shelf’s basic 
morphology and sediments derive from the retreat of the last ice sheet, and the subsequent rise in sea 
level.  Since that time, currents and waves have modified this basic structure. 
 
Shelf and slope waters of the Mid-Atlantic Bight have a slow southwestward flow that is occasionally 
interrupted by warm core rings or meanders from the Gulf Stream.  On average, shelf water moves 
parallel to bathymetry isobars at speeds of 5 – 10 cm/s at the surface and 2 cm/s or less at the bottom.  
Storm events can cause much more energetic variations in flow.  Tidal currents on the inner shelf have a 
higher flow rate of 20 cm/s that increases to 100 cm/s near inlets. 
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Slope water tends to be warmer than shelf water because of its proximity to the Gulf Stream, and tends to 
be more saline.  The abrupt gradient where these two water masses meet is called the shelf-slope front.  
This front is usually located at the edge of the shelf and touches bottom at about 75 – 100 m depth of 
water, and then slopes up to the east toward the surface.  It reaches surface waters approximately 25 – 55 
km further offshore.  The position of the front is highly variable, and can be influenced by many physical 
factors.  Vertical structure of temperature and salinity within the front can develop complex patterns 
because of the interleaving of shelf and slope waters; e.g., cold shelf waters can protrude offshore, or 
warmer slope water can intrude up onto the shelf. 
 
The seasonal effects of warming and cooling increase in shallower, nearshore waters.  Stratification of the 
water column occurs over the shelf and the top layer of slope water during the spring-summer and is 
usually established by early June.  Fall mixing results in homogenous shelf and upper slope waters by 
October in most years.  A permanent thermocline exists in slope waters from 200 - 600 m deep.  
Temperatures decrease at the rate of about 0.02ºC per meter and remain relatively constant except for 
occasional incursions of Gulf stream eddies or meanders.  Below 600 m, temperature declines, and 
usually averages about 2.2ºC at 4000 m.  A warm, mixed layer approximately 40 m thick resides above 
the permanent thermocline. 
 
The “cold pool” is an annual phenomenon particularly important to the Mid-Atlantic Bight.  It stretches 
from the Gulf of Maine along the outer edge of Georges Bank and then southwest to Cape Hatteras.  It 
becomes identifiable with the onset of thermal stratification in the spring and lasts into early fall until 
normal seasonal mixing occurs.  It usually exists along the bottom between the 40 and 100 m isobaths and 
extends up into the water column for about 35 m, to the bottom of the seasonal thermocline.  The cold 
pool usually represents about 30% of the volume of shelf water.  Minimum temperatures for the cold pool 
occur in early spring and summer, and range from 1.1 – 4.7ºC. 
 
The shelf slopes gently from shore out to between 100 and 200 km offshore where it transforms to the 
slope (100 – 200 m water depth) at the shelf break.  In both the Mid-Atlantic and on Georges Bank, 
numerous canyons incise the slope, and some cut up onto the shelf itself.  The primary morphological 
features of the shelf include shelf valleys and channels, shoal massifs, scarps, and sand ridges and swales 
(Figure 48 and Figure 49). 
 
Most of these structures are relic except for some sand ridges and smaller sand-formed features.  Shelf 
valleys and slope canyons were formed by rivers of glacier outwash that deposited sediments on the outer 
shelf edge as they entered the ocean.  Most valleys cut about 10 m into the shelf, with the exception of the 
Hudson Shelf Valley that is about 35 m deep.  The valleys were partially filled as the glacier melted and 
retreated across the shelf.  The glacier also left behind a lengthy scarp near the shelf break from 
Chesapeake Bay north to the eastern end of Long Island (Figure 48 and Figure 49).  Shoal retreat massifs 
were produced by extensive deposition at a cape or estuary mouth.  Massifs were also formed as estuaries 
retreated across the shelf.  
 
The sediment type covering most of the shelf in the Mid-Atlantic Bight is sand, with some relatively 
small, localized areas of sand-shell and sand-gravel.  On the slope, silty sand, silt, and clay predominate. 
 
Some sand ridges (Figure 48) are more modern in origin than the shelf’s glaciated morphology.  Their 
formation is not well understood; however, they appear to develop from the sediments that erode from the 
shore face.  They maintain their shape, so it is assumed that they are in equilibrium with modern current 
and storm regimes.  They are usually grouped, with heights of about 10 m, lengths of 10 – 50 km and 
spacing of 2 km.  Ridges are usually oriented at a slight angle towards shore, running in length from 
northeast to southwest.  The seaward face usually has the steepest slope.  Sand ridges are often covered 
with smaller similar forms such as sand waves, megaripples, and ripples.  Swales occur between sand 
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ridges.  Since ridges are higher than the adjacent swales, they are exposed to more energy from water 
currents, and experience more sediment mobility than swales.  Ridges tend to contain less fine sand, silt 
and clay while relatively sheltered swales contain more of the finer particles.  Swales have greater benthic 
macrofaunal density, species richness and biomass, due in part to the increased abundance of detrital food 
and the physically less rigorous conditions. 
 
Sand waves are usually found in patches of 5 – 10 with heights of about 2 m, lengths of 50 – 100 m and 1 
- 2 km between patches.  Sand waves are primarily found on the inner shelf, and often observed on sides 
of sand ridges.  They may remain intact over several seasons.  Megaripples occur on sand waves or 
separately on the inner or central shelf.  During the winter storm season, they may cover as much as 15% 
of the inner shelf.  They tend to form in large patches and usually have lengths of 3 – 5 m with heights of 
0.5 – 1 m.  Megaripples tend to survive for less than a season.  They can form during a storm and reshape 
the upper 50 - 100 cm of the sediments within a few hours.  Ripples are also found everywhere on the 
shelf, and appear or disappear within hours or days, depending upon storms and currents.  Ripples usually 
have lengths of about 1 – 150 cm and heights of a few centimeters. 
 
Sediments are uniformly distributed over the shelf in this region (see Figure 45).  A sheet of sand and 
gravel varying in thickness from 0 – 10 m covers most of the shelf.  The mean bottom flow from the 
constant southwesterly current is not fast enough to move sand, so sediment transport must be episodic.  
Net sediment movement is in the same southwesterly direction as the current.  The sands are mostly 
medium to coarse grains, with finer sand in the Hudson Shelf Valley and on the outer shelf.  Mud is rare 
over most of the shelf, but is common in the Hudson Shelf Valley.  Occasionally relic estuarine mud 
deposits are re-exposed in the swales between sand ridges.  Fine sediment content increases rapidly at the 
shelf break, which is sometimes called the “mud line.” 
 
The northern portion of the Mid-Atlantic Bight is sometimes referred to as southern New England.  Most 
of this area was discussed under Georges Bank; however, one other formation of this region deserves 
note.  The mud patch is located just southwest of Nantucket Shoals and southeast of Long Island and 
Rhode Island (Figure 45).  Tidal currents in this area slow significantly, which allows silts and clays to 
settle out.  The mud is mixed with sand, and is occasionally resuspended by large storms.  This habitat is 
an anomaly of the outer continental shelf. 
 
Artificial reefs are another significant Mid-Atlantic habitat, formed much more recently on the geologic 
time scale than other regional habitat types.  These localized areas of hard structure have been formed by 
shipwrecks, lost cargoes, disposed solid materials, shoreline jetties and groins, submerged pipelines, 
cables, and other materials (Steimle and Zetlin 2000).  While some of these materials have been deposited 
specifically for use as fish habitat, most have an alternative primary purpose; however, they have all 
become an integral part of the coastal and shelf ecosystem.  It is expected that the increase in these 
materials has had an impact on living marine resources and fisheries, but these effects are not well known.  
In general, reefs are important for attachment sites, shelter, and food for many species, and fish predators 
such as tunas may be attracted by prey aggregations, or may be behaviorally attracted to the reef structure.  
The overview by Steimle and Zetlin (2000) used NOAA hydrographic surveys to plot rocks, wrecks, 
obstructions, and artificial reefs, which together were considered a fairly complete list of nonbiogenic reef 
habitat in the Mid-Atlantic estuarine and coastal areas (Figure 50). 
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7.3.1.4 Coastal Habitats 
Coastal and estuarine features such as salt marshes, mud flats, rocky intertidal zones, sand beaches, and 
submerged aquatic vegetation are critical to inshore and offshore habitats and fishery resources of the 
northeast.  For example, coastal areas and estuaries are important for nutrient recycling and primary 
production, and certain features serve as nursery areas for juvenile stages of economically important 
species.  Salt marshes are found extensively throughout the region.  Tidal and subtidal mud and sand flats 
are general salt marsh features and also occur in other estuarine areas.  Salt marshes provide nursery and 
spawning habitat for many finfish and shellfish species.  Salt marsh vegetation can also be a large source 
of organic material that is important to the biological and chemical processes of the estuarine and marine 
environment.  
 
Rocky intertidal zones are periodically submerged, high-energy environments found in the northern 
portion of the northeast system.  Sessile invertebrates and some fish inhabit rocky intertidal zones.  A 
variety of algae, kelp, and rockweed are also important habitat features of rocky shores.  Fishery 
resources may depend upon particular habitat features of the rocky intertidal that provide important levels 
of refuge and food. 
 
Sandy beaches are most extensive along the western Gulf of Maine coast south of Portland, ME, on Cape 
Cod, Long Island, and the coastal states of the mid-Atlantic region.  Different zones of sandy beaches 
present suitable habitat conditions for a variety of marine and terrestrial organisms.  For example, the 
intertidal zone presents suitable habitat conditions for many invertebrates, and transient fish find suitable 
conditions for foraging during high tide.  Several invertebrate and fish species are adapted for living in the 
high-energy subtidal zone adjacent to sandy beaches. 
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Table 25  Sedimentary Provinces and Associated Benthic Landscapes of Georges Bank  

Sedimentary 
Province Depth (m) Description Benthic 

Assemblage 

Northern Edge / 
Northeast Peak (1) 40 - 200 

Dominated by gravel with portions of sand, 
common boulder areas, and tightly packed 
pebbles.  Representative epifauna (bryozoa, 
hydrozoa, anemones, and calcareous worm tubes) 
are abundant in areas of boulders.  Strong tidal 
and storm currents. 

Northeast 
Peak 

Northern Slope and 
Northeast Channel (2) 200 - 240 

Variable sediment type (gravel, gravel-sand, and 
sand) scattered bedforms.  This is a transition 
zone between the northern edge and southern 
slope.  Strong tidal and storm currents. 

Northeast 
Peak 

North /Central Shelf 
(3) 60 - 120 

Highly variable sediment type (ranging from gravel 
to sand) with rippled sand, large bedforms, and 
patchy gravel lag deposits.  Minimal epifauna on 
gravel due to sand movement.  Representative 
epifauna in sand areas includes amphipods, sand 
dollars, and burrowing anemones. 

Central 
Georges 

Central and 
Southwestern Shelf - 
shoal ridges (4) 

10 - 80 

Dominated by sand (fine and medium grain) with 
large sand ridges, dunes, waves, and ripples.  
Small bedforms in southern part.  Minimal 
epifauna on gravel due to sand movement.  
Representative epifauna in sand areas includes 
amphipods, sand dollars, and burrowing 
anemones. 

Central 
Georges 

Central and 
Southwestern Shelf - 
shoal troughs (5) 

40 - 60 

Gravel (including gravel lag) and gravel-sand 
between large sand ridges.  Patchy large 
bedforms.  Strong currents.  (Few samples – 
submersible observation noted presence of gravel 
lag, rippled gravel-sand, and large bedforms.)  
Minimal epifauna on gravel due to sand 
movement.  Representative epifauna in sand 
areas includes amphipods, sand dollars, and 
burrowing anemones. 

Central 
Georges 

Southeastern Shelf (6) 80 - 200 

Rippled gravel-sand (medium and fine grained 
sand) with patchy large bedforms and gravel lag.  
Weaker currents; ripples are formed by 
intermittent storm currents.  Representative 
epifauna includes sponges attached to shell 
fragments and amphipods. 

Southern 
Georges 

Southeastern Slope 
(7) 400 - 2000 

Dominated by silt and clay with portions of sand 
(medium and fine) with rippled sand on shallow 
slope and smooth silt-sand deeper. 

none 

Sediment provinces as defined by Valentine et al. (1993) and Valentine and Lough (1991), with additional 
comments by Valentine (pers. comm.) and benthic assemblages assigned by Theroux and Grosslein 
(1987). 
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Figure 43  Northeast U.S. Shelf Ecosystem 
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Figure 44  Gulf of Maine 

 
 



 

Amendment 1 FSEIS  May 3, 2006 218

Figure 45  Distribution of Northeast Region Substrate Types, Modified from Poppe et al. (1989, 
1994) 
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Figure 46  Water Mass Circulation Patterns in the GB – GOM Region (depth in meters) 

 
Source: Valentine and Lough (1991) 
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Figure 47  Sedimentary Provinces of Eastern Georges Bank 

 
Based on criteria of sea floor morphology, texture, sediment movement and bedforms, and mean tidal 
bottom current speed (cm/s). 
Relict moraines (bouldery seafloor) are enclosed by dashed lines. 
Source: Valentine and Lough (1991). 
See Table 25 for descriptions of provinces. 
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Figure 48  Mid-Atlantic Bight Submarine Morphology 

 
Source: Stumpf and Biggs (1988) 
 
 
Figure 49  Major Features of Mid-Atlantic and Southern New England Continental Shelf 

 
Source: Stumpf and Biggs (1988) 
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Figure 50  Non-Biogenic Reef Habitats (excludes mussel and oyster beds) in the Mid-Atlantic Bight 

 
Source: Steimle and Zetlin (2000) 
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7.3.2 Essential Fish Habitat (EFH) 

7.3.2.1 Atlantic Herring 
Essential Fish Habitat (EFH) for Atlantic herring is described in NEFMC (1998a) as those areas of the 
coastal and offshore waters (out to the offshore U.S. boundary of the exclusive economic zone) that are 
designated in Figure 51 through Figure 54 and in Table 26 and meet the following conditions: 
 
Eggs:  Bottom habitats with a substrate of gravel, sand, cobble and shell fragments, but also on aquatic 
macrophytes, in the Gulf of Maine and Georges Bank as depicted in Figure 51.  Eggs adhere to the 
bottom, forming extensive egg beds which may be many layers deep.  Generally, the following conditions 
exist where Atlantic herring eggs are found: water temperatures below 15° C, depths from 20 - 80 meters, 
and a salinity range from 32 - 33‰.  Herring eggs are most often found in areas of well-mixed water, with 
tidal currents between 1.5 and 3.0 knots.  Atlantic herring eggs are most often observed during the months 
from July through November. 
 
Larvae:  Pelagic waters in the Gulf of Maine, Georges Bank, and southern New England that comprise 
90% of the observed range of Atlantic herring larvae as depicted in Figure 52.  Generally, the following 
conditions exist where Atlantic herring larvae are found: sea surface temperatures below 16° C, water 
depths from 50 - 90 meters, and salinities around 32‰.  Atlantic herring larvae are observed between 
August and April, with peaks from September through November. 
 
Juveniles:  Pelagic waters and bottom habitats in the Gulf of Maine, Georges Bank, southern New 
England and the middle Atlantic south to Cape Hatteras as depicted in Figure 53.  Generally, the 
following conditions exist where Atlantic herring juveniles are found: water temperatures below 10° C, 
water depths from 15 - 135 meters, and a salinity range from 26 - 32‰. 
 
Adults:  Pelagic waters and bottom habitats in the Gulf of Maine, Georges Bank, southern New England 
and the middle Atlantic south to Cape Hatteras as depicted in Figure 54.  Generally, the following 
conditions exist where Atlantic herring adults are found: water temperatures below 10° C, water depths 
from 20 - 130 meters, and salinities above 28‰. 
 
Spawning Adults: Bottom habitats with a substrate of gravel, sand, cobble and shell fragments, but also 
on aquatic macrophytes, in the Gulf of Maine, Georges Bank, southern New England and the middle 
Atlantic south to Delaware Bay as depicted in Figure 54.  Generally, the following conditions exist where 
spawning Atlantic herring adults are found: water temperatures below 15° C, depths from 20 - 80 meters, 
and a salinity range from 32 - 33‰.  Herring eggs are spawned in areas of well-mixed water, with tidal 
currents between 1.5 and 3.0 knots.  Atlantic herring are most often observed spawning during the months 
from July through November. 
 
All of the above EFH descriptions include those bays and estuaries listed in Table 26, according to life 
history stage.  The Council acknowledges potential seasonal and spatial variability of the conditions 
generally associated with this species. 
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7.3.2.2 Other Northeast Region Species 
The area where the Atlantic herring fishery takes place has been identified as EFH for species managed 
under the following Federal Fishery Management Plans: Northeast Multispecies; Atlantic Sea Scallop; 
Atlantic Monkfish; Summer Flounder, Scup and Black Sea Bass; Squid, Atlantic Mackerel and 
Butterfish; Atlantic Surf Clam and Ocean Quahog; Atlantic Bluefish; Atlantic Billfish; and Atlantic Tuna, 
Swordfish and Shark. Text descriptions for all benthic (demersal) life stages for federally-managed 
species in the Northeast region are shown in Table 27.  Maps showing EFH by species and life stage are 
included in the 1998 Omnibus EFH Amendment (NEFMC 1998a) and in various fishery management 
plans developed by the Mid-Atlantic and South Atlantic Fishery Management Councils during the last 
five years.  All the EFH descriptions and maps can be viewed on the NMFS Northeast Regional Office 
web site. 
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Table 26  EFH Designation of Estuaries and Embayments for Atlantic Herring 

Estuaries and Embayments Eggs Larvae Juveniles Adults 
Spawning 

Adults 
Passamaquoddy Bay  m,s m,s m,s  
Englishman/Machias Bay s m,s m,s m,s s 
Narraguagus Bay  m,s m,s m,s  
Blue Hill Bay  m,s m,s m,s  
Penobscot Bay  m,s m,s m,s  
Muscongus Bay  m,s m,s m,s  
Damariscotta River  m,s m,s m,s  
Sheepscot River  m,s m,s m,s  
Kennebec / Androscoggin Rivers  m,s m,s m,s  
Casco Bay s m,s m,s s  
Saco Bay  m,s m,s s  
Wells Harbor  m,s m,s s  
Great Bay  m,s m,s s  
Merrimack River  M m   
Massachusetts Bay  s s s  
Boston Harbor  s m,s m,s  
Cape Cod Bay s s m,s m,s  
Waquoit Bay      
Buzzards Bay   m,s m,s  
Narragansett Bay  s m,s m,s  
Long Island Sound   m,s m,s  
Connecticut River      
Gardiners Bay   s s  
Great South Bay   s s  
Hudson River / Raritan Bay  m,s m,s m,s  
Barnegat Bay   m,s m,s  
Delaware Bay   m,s s  
Chincoteague Bay      
Chesapeake Bay    s  

S ≡ The EFH designation for this species includes the seawater salinity zone of this bay or estuary (salinity > 
25.0‰). 
M ≡ The EFH designation for this species includes the mixing water / brackish salinity zone of this bay or estuary 
(0.5 < salinity < 25.0‰). 
F ≡ The EFH designation for this species includes the tidal freshwater salinity zone of this bay or estuary (0.0 < 
salinity < 0.5‰). 
These EFH designations of estuaries and embayments are based on the NOAA Estuarine Living Marine Resources 
(ELMR) program (Jury et al. 1994; Stone et al. 1994). 
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Table 27  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 

Demersal Species      
Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 

American plaice  juvenile GOME and estuaries from Passamaquoddy 
Bay to Saco Bay, ME and from Mass. Bay to 
Cape Cod Bay, MA 

45 - 150    Bottom habitats with fine grained 
sediments or a substrate of sand 
or gravel 

American plaice  adult GOME and estuaries from Passamaquoddy 
Bay to Saco Bay, ME and from Mass. Bay to 
Cape Cod Bay, MA 

45 - 175    Bottom habitats with fine grained 
sediments or a substrate of sand 
or gravel 

Atlantic cod juvenile GOME, GB, eastern portion of continental 
shelf off southern NE and following estuaries: 
Passamaquoddy Bay to Saco Bay; Mass. Bay, 
Boston Harbor, Cape Cod Bay, Buzzards Bay

25 - 75    Bottom habitats with a substrate 
of cobble or gravel 

Atlantic cod adult GOME, GB, eastern portion of continental 
shelf off southern NE and following estuaries: 
Passamaquoddy Bay to Saco Bay; Mass. Bay, 
Boston Harbor, Cape Cod Bay, Buzzards Bay

10 - 150 
 

   Bottom habitats with a substrate 
of rocks, pebbles, or gravel 

Atlantic halibut  juvenile GOME, GB 20 - 60    Bottom habitats with a substrate 
of sand, gravel, or clay 

Atlantic halibut  adult GOME, GB 100 - 700    Bottom habitats with a substrate 
of sand, gravel, or clay 

Atlantic salmon juvenile Rivers from CT to Maine: Connecticut, 
Pawcatuck, Merrimack, Cocheco, Saco, 
Androscoggin, Presumpscot, Kennebec, 
Sheepscot, Ducktrap, Union, Penobscot, 
Narraguagus, Machias,  East Machias, 
Pleasant, St. Croix, Denny’s, 
Passagassawaukeag, Aroostook, Lamprey, 
Boyden, Orland Rivers, and the Turk, Hobart 
and Patten Streams; and the following 
estuaries for juveniles and adults: 
Passamaquoddy Bay to Muscongus Bay; 
Casco Bay to Wells Harbor; Mass. Bay, Long 
Island Sound, Gardiners Bay to Great South 
Bay. All aquatic habitats in the watersheds of 
the above listed rivers, including all 
tributaries to the extent that they are currently 
or were historically accessible for salmon 
migration. 

10 - 61   Bottom habitats of shallow 
gravel/cobble riffles interspersed 
with deeper riffles and pools in 
rivers and estuaries, water 
velocities between 30 - 92 cm/s 
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Table 27 continued.  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 
Demersal Species      
Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 
Atlantic sea scallop juvenile GOME, GB, southern NE and middle Atlantic 

south to Virginia-North Carolina border and 
following estuaries: Passamaquoddy Bay to 
Sheepscot R.; Casco Bay, Great Bay, Mass 
Bay, and Cape Cod Bay 

18 - 110   Bottom habitats with a substrate 
of cobble, shells, and silt 

Atlantic sea scallop adult GOME, GB, southern NE and middle Atlantic 
south to Virginia-North Carolina border and 
following estuaries: Passamaquoddy Bay to 
Sheepscot R.; Casco Bay, Great Bay, Mass 
Bay, and Cape Cod Bay 

18 - 110   Bottom habitats with a substrate 
of cobble, shells, coarse/gravelly 
sand, and sand 

Haddock juvenile GB, GOME, middle Atlantic south to 
Delaware Bay 

35 - 100   Bottom habitats with a substrate 
of pebble and gravel 

Haddock adult GB and eastern side of Nantucket Shoals, 
throughout GOME, *additional area of 
Nantucket Shoals, and Great South Channel 

40 - 150   Bottom habitats with a substrate 
of broken ground, pebbles, 
smooth hard sand, and smooth 
areas between rocky patches 

Monkfish juvenile Outer continental shelf in the middle Atlantic, 
mid-shelf off southern NE, all areas of 
GOME 

25 - 200   Bottom habitats with substrates 
of a sandshell mix, algae covered 
rocks, hard sand, pebbly gravel, 
or mud 

Monkfish adult Outer continental shelf in the middle Atlantic, 
mid-shelf off southern NE, outer perimeter of 
GB, all areas of GOME 

25 - 200   Bottom habitats with substrates 
of a sandshell mix, algae covered 
rocks, hard sand, pebbly gravel, 
or mud 

Ocean pout juvenile GOME, GB, southern NE, middle Atlantic 
south to Delaware Bay and the following 
estuaries: Passamaquoddy Bay to Saco Bay; 
Mass. Bay, and Cape Cod Bay 

< 50  
 

Late fall to spring Bottom habitats in close 
proximity to hard bottom nesting 
areas 

Ocean pout adult GOME, GB, southern NE, middle Atlantic 
south to Delaware Bay and the following 
estuaries: Passamaquoddy Bay to Saco Bay; 
Mass. Bay, Boston Harbor, and Cape Cod 
Bay 

< 80   Bottom habitats, often smooth 
bottom near rocks or algae 

Offshore hake juvenile Outer continental shelf of GB and southern 
NE south to Cape Hatteras, NC 

170 - 350    Bottom habitats 

Offshore hake adult Outer continental shelf of GB and southern 
NE south to Cape Hatteras, NC 

150 - 380    Bottom habitats 
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Table 27 continued.  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 
Demersal Species      
Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 
Pollock juvenile GOME, GB, and the following estuaries: 

Passamaquoddy Bay to Saco Bay; Great Bay 
to Waquoit Bay; Long Island Sound, Great 
South Bay 

0 – 250   Bottom habitats with aquatic 
vegetation or a substrate of sand, 
mud, or rocks 

Pollock adult GOME, GB, southern NE, and middle 
Atlantic south to New Jersey and the 
following estuaries: Passamaquoddy Bay, 
Damariscotta R., Mass Bay, Cape Cod Bay, 
Long Island Sound 

15 – 365   Hard bottom habitats including 
artificial reefs 

Red hake juvenile GOME, GB, continental shelf off southern 
NE, and middle Atlantic south to Cape 
Hatteras and the following estuaries: 
Passamaquoddy Bay to Saco Bay; Great Bay, 
Mass. Bay to Cape Cod Bay; Buzzards Bay to 
Conn. R.; Hudson R./ Raritan Bay, and 
Chesapeake Bay 

< 100   Bottom habitats with substrate of 
shell fragments, including areas 
with an abundance of live 
scallops 

Red hake adult GOME, GB, continental shelf off southern 
NE, and middle Atlantic south to Cape 
Hatteras and the following estuaries: 
Passamaquoddy Bay to Saco Bay; Great Bay, 
Mass. Bay to Cape Cod Bay; Buzzards Bay to 
Conn. R.; Hudson R./ Raritan Bay, Delaware 
Bay, and Chesapeake Bay 

10 - 130 
 

  Bottom habitats in depressions 
with a substrate of sand and mud 

Redfish juvenile GOME, southern edge of GB  25 - 400   Bottom habitats with a substrate 
of silt, mud, or hard bottom  

Redfish adult GOME, southern edge of GB  50 - 350   Bottom habitats with a substrate 
of silt, mud, or hard bottom  

White hake adult GOME, southern edge of GB, southern NE to 
middle Atlantic and the following estuaries: 
Passamaquoddy Bay to Great Bay; Mass. Bay 
to Cape Cod Bay 

5 - 325   Bottom habitats with substrate of 
mud or fine grained sand 

Silver hake juvenile GOME, GB, continental shelf off southern 
NE, middle Atlantic south to Cape Hatteras 
and the following estuaries: Passamaquoddy 
Bay to Casco Bay, Mass. Bay to Cape Cod 
Bay 

20 – 270   Bottom habitats of all substrate 
types 
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Table 27 continued.  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 
Demersal Species      
Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 
Silver hake adult GOME, GB, continental shelf off southern 

NE, middle Atlantic south to Cape Hatteras 
and the following estuaries: Passamaquoddy 
Bay to Casco Bay, Mass. Bay to Cape Cod 
Bay 

30 – 325   Bottom habitats of all substrate 
types 

Windowpane flounder juvenile GOME, GB, southern NE, middle Atlantic 
south to Cape Hatteras and the following 
estuaries: Passamaquoddy Bay to Great Bay; 
Mass. Bay to Chesapeake Bay 

1 - 100   Bottom habitats with substrate of 
mud or fine grained sand 

Windowpane flounder adult GOME, GB, southern NE, middle Atlantic 
south to Virginia - NC border and the 
following estuaries: Passamaquoddy Bay to 
Great Bay; Mass. Bay to Chesapeake Bay 

1 - 75   Bottom habitats with substrate of 
mud or fine grained sand 

Winter flounder juvenile GB, inshore areas of GOME, southern NE, 
middle Atlantic south to Delaware Bay and 
the following estuaries: Passamaquoddy Bay 
to Chincoteague Bay 

0.1 – 10 (1 - 
50, age 1+) 

  Bottom habitats with a substrate 
of mud or fine grained sand 

Winter flounder adult GB, inshore areas of GOME, southern NE, 
middle Atlantic south to Delaware Bay and 
the following estuaries: Passamaquoddy Bay 
to Chincoteague Bay 

1 - 100   Bottom habitats including 
estuaries with substrates of mud, 
sand, grave 

Witch flounder juvenile GOME, outer continental shelf from GB 
south to Cape Hatteras 

50 - 450 to 
1500 

  Bottom habitats with fine grained 
substrate 

Witch flounder adult GOME, outer continental shelf from GB 
south to Chesapeake Bay 

25 - 300   Bottom habitats with fine grained 
substrate 

Yellowtail flounder juvenile GB, GOME, southern NE continental shelf 
south to Delaware Bay and the following 
estuaries: Sheepscot R., Casco Bay, Mass. 
Bay to Cape Cod Bay 

20 - 50    Bottom habitats with substrate of 
sand or sand and mud 

Yellowtail flounder adult GB, GOME, southern NE continental shelf 
south to Delaware Bay and the following 
estuaries: Sheepscot R., Casco Bay, Mass. 
Bay to Cape Cod Bay 

20 - 50    Bottom habitats with substrate of 
sand or sand and mud 

Red crab juvenile Southern flank of GB and south the Cape 
Hatteras, NC 

700 - 1800   Bottom habitats of continental 
slope with a substrate of silts, 
clays, and all silt-clay-sand 
composites 
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Table 27 continued.  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 
Demersal Species      
Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 
Red crab adult Southern flank of GB and south the Cape 

Hatteras, NC 
200 - 1300   Bottom habitats of continental 

slope with a substrate of silts, 
clays, and all silt-clay-sand 
composites 

Black sea bass juvenile Demersal waters over continental shelf from 
GOME to Cape Hatteras, NC, also includes 
estuaries from Buzzards Bay to Long Island 
Sound; Gardiners Bay, Barnegat Bay to 
Chesapeake Bay; Tangier/ Pocomoke Sound, 
and James River 

1 - 38 Found in coastal areas (April to 
December, peak June to 
November) between VA and 
MA, but winter offshore from 
NJ and south; estuaries in 
summer and spring 

Rough bottom, shellfish and 
eelgrass beds, manmade 
structures in sandy-shelly areas, 
offshore clam beds, and shell 
patches may be used during 
wintering 

Black sea bass adult Demersal waters over continental shelf from 
GOME to Cape Hatteras, NC, also includes 
estuaries: Buzzards Bay, Narragansett Bay, 
Gardiners Bay, Great South Bay, Barnegat 
Bay to Chesapeake Bay; Tangier/ Pocomoke 
Sound, and James River 

20 - 50 Wintering adults (November to 
April) offshore, south of NY to 
NC; inshore, estuaries from 
May to October 

Structured habitats (natural and 
manmade), sand and shell 
substrates preferred 

Ocean quahog juvenile Eastern edge of GB and GOME throughout 
the Atlantic EEZ  

8 - 245   Throughout substrate to a depth 
of 3 ft within federal waters, 
occurs progressively further 
offshore between Cape Cod and 
Cape Hatteras 

Ocean quahog adult Eastern edge of GB and GOME throughout 
the Atlantic EEZ  

8 - 245 Spawn May to December with 
several peaks 

Throughout substrate to a depth 
of 3 ft within federal waters, 
occurs progressively further 
offshore between Cape Cod and 
Cape Hatteras 

Atlantic surfclam juvenile Eastern edge of GB and the GOME 
throughout Atlantic EEZ 

0 - 60, low 
density 
beyond 38 

  Throughout substrate to a depth 
of 3 ft within federal waters, 
burrow in medium to coarse sand 
and gravel substrates, also found 
in silty to fine sand, but not in 
mud 

Atlantic surfclam adult Eastern edge of GB and the GOME 
throughout Atlantic EEZ 

0 - 60, low 
density 
beyond 38 

Spawn summer to fall Throughout substrate to a depth 
of 3 ft within federal waters 

Scup juvenile Continental shelf from GOME to Cape 
Hatteras, NC includes the following estuaries: 
Mass. Bay, Cape Cod Bay to Long Island 
Sound; Gardiners Bay to Delaware Inland 
Bays; and Chesapeake Bay 

(0 - 38)  Spring and summer in estuaries 
and bays 

Demersal waters north of Cape 
Hatteras and inshore on various 
sands, mud, mussel, and eelgrass 
bed type substrates 
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Table 27 continued.  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 
Demersal Species      

Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 
Scup adult Continental shelf from GOME to Cape 

Hatteras, NC includes the following estuaries: 
Cape Cod Bay to Long Island Sound; 
Gardiners Bay to Hudson R./ Raritan Bay; 
Delaware Bay and Inland Bays; and 
Chesapeake Bay 

(2 -185) Wintering adults (November to 
April) are usually offshore, 
south of NY to NC 

Demersal waters north of Cape 
Hatteras and inshore estuaries 
(various substrate types) 

Spiny dogfish juvenile GOME through Cape Hatteras, NC across the 
continental shelf; continental shelf waters 
south of Cape Hatteras, NC through Florida; 
also includes estuaries from Passamaquoddy 
Bay to Saco Bay; Mass. Bay and Cape Cod 
Bay 

10 - 390   Continental shelf waters and 
estuaries 

Spiny dogfish adult GOME through Cape Hatteras, NC across the 
continental shelf; continental shelf waters 
south of Cape Hatteras, NC through Florida; 
also includes estuaries from Passamaquoddy 
Bay to Saco Bay; Mass. Bay and Cape Cod 
Bay 

10 - 450   Continental shelf waters and 
estuaries 

Summer flounder juvenile Over continental shelf from GOME to Cape 
Hatteras, NC; south of Cape Hatteras to 
Florida; also includes estuaries from Waquoit 
Bay to James R.; Albemarle Sound to Indian 
R.  

0.5 – 5 in 
estuary 

  Demersal waters, on muddy 
substrate but prefer mostly sand; 
found in the lower estuaries in 
flats, channels, salt marsh creeks, 
and eelgrass beds 

Summer flounder adult Over continental shelf from GOME to Cape 
Hatteras, NC; south of Cape Hatteras to 
Florida; also includes estuaries from Buzzards 
Bay, Narragansett Bay, Conn. R. to James R.; 
Albemarle Sound to Broad R.; St. Johns R., 
and Indian R. 

0 - 25 Shallow coastal and estuarine 
waters during warmer months, 
move offshore on outer 
continental shelf at depths of 
150 m in colder months 

Demersal waters and estuaries 

Tilefish juvenile US/Canadian boundary to VA/NC boundary 
(shelf break, submarine canyon walls, and 
flanks: GB to Cape Hatteras) 

76 - 365 All year, may leave GB in 
winter 

Rough bottom, small burrows, 
and sheltered areas; substrate 
rocky, stiff clay, human debris 

Tilefish adult US/Canadian boundary to VA/NC boundary 
(shelf break, submarine canyon walls, and 
flanks: GB to Cape Hatteras) 

76 - 365 All year, may leave GB in 
winter 

Rough bottom, small burrows, 
and sheltered areas; substrate 
rocky, stiff clay, human debris 
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Table 27 continued.  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 
Demersal Species      
Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 
Red drum juvenile Along the Atlantic coast from Virginia 

through the Florida Keys  
< 50 Found throughout Chesapeake 

Bay from September to 
November 

Utilize shallow backwaters of 
estuaries as nursery areas and 
remain until they move to deeper 
water portions of the estuary 
associated with river mouths, 
oyster bars, and front beaches 

Red drum adult Along the Atlantic coast from Virginia 
through the Florida Keys  

< 50 Found in Chesapeake in spring 
and fall and also along eastern 
shore of VA 

Concentrate around inlets, shoals, 
and capes along the Atlantic 
coast; shallow bay bottoms or 
oyster reef substrate preferred, 
also nearshore artificial reefs 

Spanish mackerel, cobia, 
and king mackerel 

juvenile South Atlantic and Mid-Atlantic Bights     Sandy shoals of capes and 
offshore bars, high profile rock 
bottoms and barrier island 
oceanside waters from surf zone 
to shelf break, but from the Gulf 
Stream shoreward 

Spanish mackerel, cobia, 
and king mackerel 

adult South Atlantic and Mid-Atlantic Bights     Sandy shoals of capes and 
offshore bars, high profile rock 
bottoms and barrier island 
oceanside waters from surf zone 
to shelf break, but from the Gulf 
Stream shoreward 

Golden crab juvenile Chesapeake Bay to the south through the 
Florida Straight (and into the Gulf of Mexico)

290 - 570   Continental slope in flat areas of 
foraminifera ooze, on distinct 
mounds of dead coral, ripple 
habitat, dunes, black pebble 
habitat, low outcrop, and soft 
bioturbated habitat 

Golden crab adult Chesapeake Bay to the south through the 
Florida Straight (and into the Gulf of Mexico)

290 - 570   Continental slope in flat areas of 
foraminifera ooze, on distinct 
mounds of dead coral, ripple 
habitat, dunes, black pebble 
habitat, low outcrop, and soft 
bioturbated habitat 

Barndoor skate juvenile Eastern GOME, GB, Southern NE, Mid-
Atlantic Bight to Hudson Canyon 

l0 - 750, 
mosty < 150

  Bottom habitats with mud, 
gravel, and sand substrates 

Barndoor skate adult Eastern GOME, GB, Southern NE, Mid-
Atlantic Bight to Hudson Canyon 

l0 - 750, 
mosty < 150

  Bottom habitats with mud, 
gravel, and sand substrates 



 

Amendment 1 FSEIS       May 3, 2006 233

Table 27 continued.  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 
Demersal Species      

Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 
Clearnose skate juvenile GOME, along shelf to Cape Hatteras, NC; 

includes the estuaries from Hudson 
River/Raritan Bay south to the Chesapeake 
Bay mainstem  

0 – 500, 
mostly < 
111 

  Bottom habitats with substrate of 
soft bottom along continental 
shelf and rocky or gravelly 
bottom 

Clearnose skate adult GOME, along shelf to Cape Hatteras, NC; 
includes the estuaries from Hudson 
River/Raritan Bay south to the Chesapeake 
Bay mainstem  

0 – 500, 
mostly < 
111 

  Bottom habitats with substrate of 
soft bottom along continental 
shelf and rocky or gravelly 
bottom 

Little skate juvenile GB through Mid-Atlantic Bight to Cape 
Hatteras, NC; includes the estuaries from 
Buzzards Bay south to the Chesapeake Bay 
mainstem 

0 - 137, 
mostly 73 - 
91 

  Bottom habitats with sandy or 
gravelly substrate or mud 

Little skate adult GB through Mid-Atlantic Bight to Cape 
Hatteras, NC; includes the estuaries from 
Buzzards Bay south to the Chesapeake Bay 
mainstem 

0 - 137, 
mostly 73 - 
91 

  Bottom habitats with sandy or 
gravelly substrate or mud 

Rosette skate juvenile Nantucket shoals and southern edge of GB to 
Cape Hatteras, NC 

33 - 530, 
mostly 74 - 
274 

  Bottom habitats with soft 
substrate, including sand/mud 
bottoms, mud with echinoid and 
ophiuroid fragments, and shell 
and pteropod ooze 

Rosette skate adult Nantucket shoals and southern edge of GB to 
Cape Hatteras, NC 

33 - 530, 
mostly 74 - 
274 

  Bottom habitats with soft 
substrate, including sand/mud 
bottoms, mud with echinoid and 
ophiuroid fragments, and shell 
and pteropod ooze 

Smooth skate juvenile Offshore banks of GOME 31 – 874, 
mostly 110 -
457 

  Bottom habitats with a substrate 
of soft mud (silt and clay), sand, 
broken shells, gravel and pebbles

Smooth skate adult Offshore banks of GOME 31 – 874, 
mostly 110 -
457 

  Bottom habitats with a substrate 
of soft mud (silt and clay), sand, 
broken shells, gravel and pebbles

Thorny skate juvenile GOME and GB 
 
 

18 - 2000, 
mostly 111 -
366 

  Bottom habitats with a substrate 
of sand, gravel, broken shell, 
pebbles, and soft mud 

Thorny skate adult GOME and GB 
 
 

18 - 2000, 
mostly 111 -
366 

  Bottom habitats with a substrate 
of sand, gravel, broken shell, 
pebbles, and soft mud 
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Table 27 continued.  EFH Descriptions for Demersal Life Stages of Federally-Managed Species in the Northeast Region 
Demersal Species      

Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 
Winter skate juvenile Cape Cod Bay, GB, southern NE shelf 

through Mid-Atlantic Bight to North 
Carolina; includes the estuaries from 
Buzzards Bay south to the Chesapeake Bay 
mainstem 

0 - 37, 
mostly < 
111 

  Bottom habitats with substrate of 
sand and gravel or mud 

Winter skate adult Cape Cod Bay, GB southern NE shelf through 
Mid-Atlantic Bight to North Carolina; 
includes the estuaries from Buzzards Bay 
south to the Chesapeake Bay mainstem 

0 - 371, 
mostly < 
111 

  Bottom habitats with substrate of 
sand and gravel or mud 

    Mixed or Unknown l Species     
Species Life Stage Geographic Area of EFH  Depth Seasonal Occurrence  EFH Description 

White hake juvenile GOME, southern edge of GB, southern NE to 
middle Atlantic and the following estuaries: 
Passamaquoddy Bay to Great Bay; Mass. Bay 
to Cape Cod Bay 

5 - 225 May to September Pelagic stage - pelagic waters; 
demersal stage - bottom habitat 
with seagrass beds or substrate of 
mud or fine grained sand 
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Figure 51  EFH Designation for Atlantic Herring Eggs 
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Figure 52  EFH Designation for Atlantic Herring Larvae 
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Figure 53  EFH Designation for Juvenile Atlantic Herring 
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Figure 54  EFH Designation for Adult Atlantic Herring 
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7.3.2.3 Gear Effects Evaluation 
The Gear Effects Evaluation (GEA) can be found in its entirety in Appendix VI of this document 
(Volume II).  The GEA includes: 

• Description of fishing gears utilized in the herring fishery and other fisheries in the Northeast Region; 
• Discussion of fishing activity occurring throughout Herring EFH; 
• Consideration of the extent of herring fishing activity throughout the EFH of other federally-managed 

species; 
• Discussion of herring fishing impacts on Atlantic herring EFH as well as the EFH of other federally-

managed species; and 
• Discussion of the impacts of other fisheries on Herring EFH. 
 
There are indications that midwater trawls and purse seines do occasionally contact the seafloor and may 
impact benthic habitats utilized by a number of federally-managed species, including EFH for Atlantic 
herring eggs.  However, after reviewing all the available information, the Council concludes that if the 
quality of EFH is reduced as a result of this contact, the impacts are minimal and/or temporary and, 
pursuant to MSA, do not need to be minimized.  The following information supports this conclusion: 

• Bottom contact by midwater trawls occurs infrequently and is usually caused by “tickler” chains that 
hang down in short loops from the footrope, the footrope itself, or the two weights that are attached to 
the wire trawl warps that extend from the bottom of the net to the doors.  The trawl doors do not 
touch bottom. 

• The lead lines of purse seines may occasionally contact the bottom when the net is first set, but not 
once the net is “pursed.” 

• Midwater trawls are not designed to fish in contact with the bottom and are easily damaged if they hit 
an obstacle (rocks) or if the nylon netting in the belly drags over any kind of bottom substrate.  
Repairs are costly. 

• Bottom contact, when it occurs, is much more likely to occur on flat sand or mud bottom, not on 
structurally complex and more sensitive hard bottom.   

• Bycatch of fully demersal fish species in 110 trips made by midwater trawlers and 31 trips made by 
purse seiners was insignificant, accounting for .0003% of the midwater trawl catch and .0001% of the 
purse seine catch. 

• Bottom trawls and dredges are used much more intensively in the Northeast region than herring 
midwater trawls and pair trawls.  Overall, throughout the entire region, herring midwater trawls 
(single and pair trawls) only accounted for 1.1% of all days absent from port by mobile gear vessels 
during 1997-2002. 

 
The fishing gear effects evaluation has lead to a determination that gear used in the directed Atlantic 
herring fishery (midwater trawls and purse seines) has a potential adverse effect on EFH that is not more 
than minimal or temporary in nature.  Therefore, the MSA does not require implementation of 
management measures to minimize impacts on EFH.  In addition, the evaluation concluded that fishing 
gears used in other northeast fisheries (otter trawls and dredges) have a potential adverse effect on 
Atlantic herring EFH that is also not more than minimal or temporary in nature.  Therefore, the MSA does 
not require implementation of management measures to minimize impacts of fishing on herring EFH. 
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Based on the analysis presented in the GEA, the non-MSA fishing activities that may have adverse effects 
on Atlantic herring EFH include mussel dredges, sea urchin dredges, and lobster pots.  Of these three 
gears, dredges have the greatest potential to adversely impact bottom habitats that are utilized as 
spawning grounds by Atlantic herring due to their function as bottom tending mobile gears.  However, 
because lobster pots are so numerous, are hauled so often, and are so heavily fished in coastal waters of 
the Gulf of Maine where Atlantic herring spawn, their potential impact on EFH for Atlantic herring eggs 
could easily exceed that of mussel and sea urchin dredges which are used sparingly and can not be towed 
over very rough bottom without being damaged. 
 

7.3.2.4 Impacts of Non-Fishing Activities on Atlantic Herring EFH 
A variety of non-fishing activities could impact essential fish habitat (EFH) for Atlantic herring. The 
diversity, widespread distribution, and ecological linkages with other aquatic and terrestrial environments 
make the water and substrates that comprise herring EFH susceptible to a wide array of human activities 
unrelated to fishing.  This section reviews human, non-fishing activities that are generally known or 
expected to have adverse affects on living marine resources.  Due to the complex nature of these effects, 
the interactive relationships of the various factors, and a lack of full understanding of these effects, a 
comprehensive and cumulative assessment of non-fishing impacts related to Atlantic herring and Atlantic 
herring EFH was not attempted in this section of the document. 
 
Much of the following section is borrowed heavily from the document entitled “Non-fishing impacts to 
Essential Fish Habitat and recommended conservation measures” (NOAA Fisheries 2003).  Although 
this review of non-fishing impacts was developed by the Alaska, Northwest, and Southwest Regional 
offices of the NOAA Fisheries, much of the information has relevance to the Northeast Region. 
 

7.3.2.4.1 Vessel Operations and Marine Transportation 
The demand by port districts to increase infrastructure capacity to accommodate additional vessel 
operations for cargo handling activities and marine transportation is predicted to continue. In addition, 
increases in human population growth along the coast results in increased demand for providing new and 
expanded water transit services.  Finally, providing additional recreational opportunities by constructing 
and enlarging recreational marinas is also foreseen. 
 
The expansion of port facilities, vessel/ferry operations, and recreational marinas can bring additional 
impacts to EFH.  Changing land-use operations or adding new land by filling aquatic habitats can only 
accommodate additional land needed to improve shipping efficiency.  These activities typically lead to 
channel deepening and maintenance dredging and at-sea disposal of dredged material.  Additional impacts 
include vessel groundings, modification of water circulation (breakwaters, channels, and fill), vessel wake 
generation, pier lighting, anchor scour and prop scour, and the discharge of contaminants and debris, 
including ballast water discharges.  The latter also has been documented to be a source of introductions of 
exotic species. 
 
Vessel discharges, engine operations, bottom paint sloughing, boat washdowns, painting and other vessel 
maintenance activities can deliver debris, nutrients and contaminants to waterways and may degrade 
water quality and contaminate sediments.  Fuel and oil spills can affect animals directly or indirectly 
through the food chain.  Fuel, oil, and some hydraulic fluids contain polyaromatic hydrocarbons (PAH’s), 
which can cause acute toxicity to species and their prey at high levels of exposure and can also cause 
chronic lethal as well as acute and chronic sublethal toxicity (Neff 1985, Warrington 1999).  Incidental 
fuel spills involving small vessels are probably common events, but these spills typically involve small 
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amounts of material and are unlikely to adversely affect fishery resources.  Larger spills may have 
significant adverse affects, although these events are relatively rare and usually involve small geographic 
areas.  Any type of spill has the potential to cause impacts to the water column, bottom habitat and 
benthic resources, and shoreline habitats, but it is unknown as to what extent these effects are individually 
or cumulatively significant. 
 
An increase in the number and size of vessels can generate more wave and surge effects on shorelines.  
Vessel-wake/wash events can affect shorelines depending on the wake wave energy, the water depth, and 
the type of shoreline.  Vessel wakes can cause a significant increase in shoreline erosion, impact wetland 
habitat, and increase water turbidity (Kennish 2002).  Contact between the vessel and the bottom and prop 
wash can also damage aquatic vegetation and disturb sediments, which may increase turbidity and 
suspend contaminants (Burdick and Short 1999, Klein 1997) and affect faunal spatial distributions and 
abundance patterns (Uhrin and Holmquist 2003). 
 
Impacts can also occur from anchor scour.  Mooring buoys, when anchored in shallow nearshore waters, 
can drag the anchor chain across the bottom, destroying submerged vegetation and creating a circular 
scour hole (Walker et al. 1989, cited in Shafer 2002).  A study by Hastings et al. (1995 cited in Shafer 
2002) in Australia found that up to 18 percent of total seagrass cover was lost to mooring buoy scour.  
Atlantic herring eggs are laid on coarse sand, gravel, shell hash, small cobble, and attached vegetation, 
such as the macroalgae species Ptiloda serrata; eggs are easily dislodged from these substrates as a result 
of turbulence or mechanical disturbance (ASMFC 1999) 
 
Information is available that suggests some of the activities described in this section could have adverse 
effects on habitats utilized by Atlantic herring or their prey species.  For example, construction and 
maintenance of ports and marinas (e.g. disposal of dredge material) could degrade the quality of herring 
egg habitat and reduce impact the survival and development of herring eggs by siltation or burial if 
located near spawning grounds.  Likewise, discharge of pollutants (e.g. fuel/oil, paint, and detergents) 
from vessels and ports/marinas could affect water quality and interfere with the metabolism and survival 
of Atlantic herring, particularly early life history stages (i.e., eggs, larvae, and juveniles).  This could be 
particularly critical in nearshore and estuarine larval and juvenile herring habitats, where marine 
transportation facilities are located.  For example, copper, used as a biocide treatment on boat hulls, has 
been identified in sediments associated with marina operations.  Laboratory experiments have shown high 
mortality of herring eggs and larvae at copper concentrations of 30 micrograms/L and 1,000 
micrograms/L, respectively, and vertical migration of larvae was impaired at copper concentrations of 
greater than 300 micrograms/L (Blaxter 1977, cited in ASMFC 1999).  Various levels of toxicity also 
have been observed in eggs and larvae exposed to crude oil in concentrations of 1 to 20 ml/L (Blaxter and 
Hunter 1982, cited in ASMFC 1999).  However, there appears to be little in-situ experimental evidence 
demonstrating the activities of vessel operations and marine transportation are affecting Atlantic herring 
EFH or their prey species. 
 

7.3.2.4.2 Dredge and Fill Activities 
Dredging navigable waters is a continuous impact affecting benthic and water-column habitats in the 
course of constructing and operating marinas, harbors, and ports.  Routine dredging, that is, the 
excavation of soft bottom substrates, is used to create deepwater navigable channels or to maintain 
existing channels that periodically fill with sediments. In addition, port expansion has become an almost 
continuous process due to economic growth, competition between ports, and significant increases in 
vessel size.  Elimination or degradation of aquatic and upland habitats is commonplace since port 
expansion almost always affects open water, submerged bottoms, and, possibly, riparian zones. 
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The environmental effects of dredging on EFH can include: 1) direct removal/burial of aquatic vegetation; 
2) turbidity/siltation effects, including light attenuation from turbidity; 3) contaminant release and uptake, 
including nutrients, metals, and organics; 4) release of oxygen consuming substances; 5) entrainment; 6) 
noise disturbances; and 6) alteration to hydrodynamic regimes and physical habitat. 
 
Dredging may adversely affect Atlantic herring EFH by siltation or burial of eggs.  Messieh et al. (1981, 
cited in ASMFC 1999) found 100 percent mortality in herring eggs covered by 1 cm of sediment and 85 
percent mortality in eyed-eggs covered with only a thin film of sediment.  Resuspension of bottom 
sediments, particularly within port facilities or near industrial outfalls, can release pollutants such as toxic 
metals, hydrocarbons, pesticides, organic compounds, and nutrients.  Similarly, the dredging activity may 
also cause spawning fish to leave the area for more suitable spawning conditions.  The use of certain 
types of dredging equipment can result in greatly elevated levels of fine-grained mineral particles or 
suspended sediment concentration (SSC), usually smaller than silt, and organic particles in the water 
column.  The associated turbidity plumes of suspended particulates may reduce light penetration and 
lower the rate of photosynthesis for subaquatic vegetation (Dennison 1987, Mills and Fonseca 2003) and 
the primary productivity of an aquatic area if suspended for extended periods of times (Cloern 1987).  If 
suspended sediment loads remain high, fish may suffer reduced feeding ability (Benfield and Minello 
1996) and be prone to fish gill injury (Nightingale and Simenstad 2001a).  Messieh et al. (1981, cited in 
ASMFC 1999) reported that juvenile Atlantic herring avoided suspended sediment concentrations 
between 9.5 and 12 mg/L, and some juveniles avoided concentrations as low as 2.5 mg/L. 
 
Dredging, as well as the equipment used in the process such as pipelines, may damage or destroy 
spawning, nursery, and other sensitive habitats such as emergent marshes and subaquatic vegetation, 
including eelgrass beds (Mills and Fonseca 2003), macroalgae and kelp beds. Aquatic macrophytes have 
been identified as EFH for Atlantic herring eggs and spawning adults.  Aquatic macrophytes are 
important sources of primary production in estuarine and coastal ecosystems.  This primary production, 
combined with other nutrients, provides high rates of secondary production in the form of fish (Herke and 
Rogers 1993, Sogard and Able 1991). Dredging may also modify current patterns and water circulation of 
the habitat by changing the direction or velocity of water flow, water circulation, or dimensions of the 
water body traditionally used by fish for food, shelter, or reproductive purposes. 
 
The contents of the suspended material may react with the dissolved oxygen in the water and result in 
short-term oxygen depletion to aquatic resources (Nightingale and Simenstad 2001a).  Dredging can also 
disturb aquatic habitats by resuspending bottom sediments and, thereby, recirculate toxic metals (e.g., 
lead, zinc, mercury, cadmium, copper etc.), hydrocarbons (e.g., polyaromatics), hydrophobic organics 
(e.g., dioxins), pesticides, pathogens, and nutrients into the water column (EPA 2000).  Toxic metals and 
organics, pathogens, and viruses, absorbed or adsorbed to fine-grained particulates in the material, may 
become biologically available to organisms either in the water column or through food chain processes. 
 
Direct uptake of fish species by hydraulic dredging is also an issue.  Definitive information in the 
literature shows that elicit avoidance responses to the suction dredge entrainment occurs for both benthic 
and water column oriented species (Larson and Moehl 1990, McGraw and Armstrong 1990). 
 
Beach nourishment, the process of mechanically or hydraulically placing sand directly on an eroding 
shore to restore or form an adequate protective or desired recreational beach, has been steadily increasing 
in occurrences along the eastern U.S. coastline since the 1960s (ASMFC 2002).  Placement of sand to 
“nourish” beach shorelines can result in adverse impacts to fish and invertebrates, including displacing 
species during and after nourishment, potential for gill clogging, temporary removal of benthic prey, 
burial of structures that serve as foraging and shelter sites, potential burial of demersal fish, and mortality 
of vulnerable life stages, such as eggs, larvae, and juveniles (ASMFC 2002).  Likewise, offshore mining 
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of sand can result in entrainment, sedimentation and turbidity impacts to fish and invertebrates in and 
around the borrow site. 
 
The placement of fill material within estuarine and marine habitats has a number of purposes, primarily 
driven by increased human populations and the subsequent development.  Fill material is used for a 
variety of needs, such as offsetting shoreline erosion and protecting property from flood and storm 
damage, expanding or creating new port facilities and recreational marinas, constructing residential and 
commercial development in wetland habitat, and installing utility services, such as oil/gas pipelines and 
electrical/communication lines. 
 
Adverse impacts known to affect EFH from the placement of fill material includes many of the same 
affects discussed above for dredging, including burial of prey or aquatic vegetation, turbidity/siltation 
effects, contaminant release and uptake, release of oxygen consuming substances and changes in 
hydrologic patterns.  In addition, placement of fill material may involve the complete loss of the habitat 
structure or function.  Aquatic habitats sustain remarkably high levels of productivity and support various 
life stages of fish species and their prey.  Many times these habitats are used for multiple purposes 
including habitat necessary for spawning, breeding, feeding, or growth to maturity.  The introduction of 
fill material eliminates those functions and permanently removes the habitat from production. 
 
Disposing dredged materials result in varying degrees of change in the physical, chemical, and biological 
characteristics of the substrate.  Discharges may adversely affect infaunal and bottom-dwelling organisms 
at the site by smothering immobile organisms (e.g., prey invertebrate species) or forcing mobile animals 
(e.g., benthic-oriented fish species) to migrate from the area.  Infaunal invertebrate plants and animals 
present prior to a discharge are unlikely to recolonize if the composition of the discharged material is 
drastically different.   
 
The discharge of dredged material can result in greatly elevated levels of fine-grained mineral particles, 
usually smaller than silt, and organic particles in the water column (i.e., turbidity plumes).  These 
suspended particulates may reduce light penetration and lower the rate of photosynthesis and the primary 
productivity of an aquatic area if suspended for lengthy intervals.  Managed fish species may suffer 
reduced feeding ability, leading to limited growth and lowered resistance to disease if high levels of 
suspended particulates persist.  The contents of the suspended material may react with the dissolved 
oxygen in the water and result in oxygen depletion.  Toxic metals and organics, pathogens, and viruses 
absorbed or adhered to fine-grained particulates in the material may become biologically available to 
organisms either in the water column or through food chain processes. 
 
The discharge of dredged or fill material can modify current patterns and water circulation by obstructing 
flow, changing the direction or velocity of water flow and circulation, or otherwise changing the 
dimensions of a water body.  As a result, adverse changes can occur in the location, structure, and 
dynamics of aquatic communities; shoreline and substrate erosion and deposition rates; the deposition of 
suspended particulates; the rate and extent of mixing of dissolved and suspended components of the water 
body; and water stratification (NMFS 1998d). 
 
Dredge and fill activities, including dredge material disposal, could have potentially adverse affects on 
Atlantic herring EFH by disturbing the benthic environment and introducing excessive suspended 
sediments into the water column.  Siltation of spawning and egg development habitat could result in 
adverse effects on herring EFH.  Since eggs are demersal and are deposited on coarse substrates or 
aquatic macrophytes year after year in the same general location, their habitat is vulnerable to 
disturbances to the substrate type or quality and sediment load in the water column (ASMFC 1999).  
However, these activities typically occur close to the coastline and may individually impact a relatively 
small area.  For example, there are a total of ten dredged material offshore disposal sites utilized by the 
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Army Corps of Engineers (ACOE) New England District and are on average 1.15 square nautical miles in 
size (ACOE’s New England District website: www.nae.usace.army.mil).  Atlantic herring spawning takes 
place in areas of fairly strong bottom currents and herring egg survival require well-oxygenated water 
(Sindermann 1979, cited in ASMFC 1999).  Most dredging activities are located along the shoreline or 
nearshore waters, which, by in large, may not be optimal Atlantic herring spawning or egg habitat.  In 
areas of herring spawning and egg habitats, turbidity and sedimentation may have only temporary and 
localized affects due to the typically strong currents in these areas. 
 

7.3.2.4.3 Pollution/Water Quality 
Humans attempt to control and alter natural processes of aquatic and marine environments for an array of 
reasons, including industrial uses, coastal development, port and harbor development, erosion control, 
water diversion, agriculture, and silviculture.  The major threats to marine and aquatic habitats are a result 
of increasing human population and coastal development, which is contributing to an increase of human 
generated pollutant loads.  These pollutants are being discharged directly into estuarine and coastal 
habitats by way of point and non-point sources of pollution.   
 
Non-point source pollution generally results from land runoff, precipitation, atmospheric deposition, 
seepage, or hydrologic modification.  Technically, the term ‘nonpoint source’ means anything that does 
not meet the legal definition of ‘point source’ in section 502(14) of the Clean Water Act, which refers to 
“discernable, confined and discrete conveyance” from which pollutants are or may be discharged. 
 
While the effects of contaminants on Atlantic herring EFH is relatively unclear, pollution may make these 
resources more susceptible to disease or impair reproductive success.  Non-point source pollution is 
usually lower in intensity than an acute point source event, but may be more damaging to fish habitat in 
the long term.  Non-point source pollution is often difficult to detect.  It may affect sensitive life stages 
and processes, and the impacts may go unnoticed for a long time.  When severe population impacts are 
finally noticed, they may not be tied to any one event and hence may be difficult to correct, clean up, or 
mediate.  The development of coastal regions to accommodate more people leads to an increase in 
impervious surfaces, including but not limited to roads and parking lots. Impervious surfaces cause 
greater volumes of run-off and associated contaminants into aquatic and marine waters.  Golf courses and 
marinas are two examples of coastal projects and activities that represent sources of contaminated run-off 
that may potentially impact fishery resources. 
 
There are many potential impacts from point-source discharge, but it is important to note that point-source 
discharges and resulting altered water quality in aquatic environments does not necessarily result in 
adverse impacts to either marine resources or EFH.  Because most point-source discharges are regulated 
by the state or EPA through the National Pollutant Discharge Elimination System (NPDES) permit 
program, effects to receiving waters are generally considered in those cases.  Point-source discharges can 
adversely affect EFH by 1) reducing habitat functions necessary for growth to maturity, 2) modifying 
community structure. 
 
Point-source discharges from municipal sewage treatment facilities or storm water discharges are 
controlled through the NPDES permit program or by state water regulations.  The primary concerns 
associated with municipal point-source discharges involve treatment levels needed to attain acceptable 
nutrient inputs and overloading of treatment systems due to rapid development of the coastal zone.  Storm 
drains are contaminated from communities with settling and storage ponds, street runoff, and harbor 
activities.  Annually, wastewater facilities through sewage outfall lines introduce large volumes of 
untreated excrement and chlorine as well as treated freshwater into the nation’s waters. 
 



 

Amendment 1 FSEIS  May 3, 2006 245

At certain concentrations, point-source discharges can alter the diversity, nutrient and energy transfer, 
productivity, biomass, density, stability, connectivity, and species richness and evenness of ecosystems 
and associated communities.  Pollution effects may be related to changes in water flow, pH, hardness, 
dissolved oxygen, and other parameters that affect individuals, populations, and communities.  Sewage, 
fertilizers, and de-icing chemicals (e.g., glycols, urea) are examples of common urban pollutants that 
decompose with high biological or chemical oxygen demand (NPFMC 1999).  Point-source discharges, at 
certain concentrations, can modify by altering the following characteristics of finfish, shellfish, and 
related organisms: growth, visual acuity, swimming speed, equilibrium, feeding rate, response time to 
stimuli, predation rate, photosynthetic rate, spawning seasons, migration routes, and resistance to disease 
and parasites.  Available data suggest that early life stages of fish are more susceptible to environmental 
and pollutant stress than older life stages (Rosenthal and Alderdice 1976). 
 
Estuarine and coastal waters of the northeastern U.S. adjacent to highly urbanized and high-intensity 
agriculture areas have experienced significant increases in inputs of nitrogen, phosphorus, and other plan 
nutrients (O’Reilly 1994).  There is evidence that nutrient over-enrichment has led to undesirable 
eutrophication effects in estuarine and coastal areas, including increased incidence, extent, and 
persistence of blooms and noxious or toxic species of phytoplankton; increased frequency, severity, aerial 
extent, and persistence of hypoxia; alterations in the dominant phytoplankton species and size 
compositions; and greatly increased turbidity of surface waters from plankton algae (O’Reilly 1994).  In 
the northeastern U.S., extensive hypoxia has been more chronic in river-estuarine systems in the 
Northeast-Narragansett Bay to Chesapeake Bay, Boston Harbor/Charles River, and the freshwater portion 
of the Merrimack River (O’Reilly 1994).  The only two areas on the open U.S. continental shelf that have 
been reported to be affected by recurring hypoxia are coastal waters of the New York Bight and the 
inshore Gulf of Mexico off Louisiana (Whitledge 1985 in O’Reilly 1994). 
 
Elevated salinity levels from desalination plants may be potential sources of impacts to Atlantic herring 
EFH.  While studies have shown that they may not produce toxic effects (Bay and Greenstein 1994), 
peripheral effects of pollution may include forcing rearing fish into areas of high predation.  Conversely, 
influx of treated freshwater from municipal wastewater plants may force rearing fish into habitat with less 
than optimal salinity for growth (NPFMC 1999).  Laboratory studies with Atlantic herring indicate that 
fertilization, egg development, and hatching can succeed in salinities between 5.9 and 52.5 parts per 
thousand (Holliday and Blaxter 1960, cited in ASMFC 1999).  In another laboratory experiment, Blaxter 
and Hunter (1982, cited in ASMFC 1999), found larvae tolerated salinities of 1.4 to 60 ppt for 7-days. 
 
Atlantic herring are known to be sensitive to changes in water alkalinity.  Mining and metal production 
operations have been known to be responsible for acid releases to the environment.  Oulasvirta (1990 in 
Stewart and Arnold 1994) reported periodic massive mortalities of herring eggs from effluent containing 
sulfuric acid and various other metals released at a titanium-dioxide plant in the Gulf of Bothnia, Finland.  
Low pH in estuarine waters may lead to cellular changes in muscle tissues, which could reduce swimming 
ability in herring (Bahgat et al. 1989 in Stewart and Arnold 1994).  Point source pollution from industrial 
sources is currently regulated by the state or the EPA through the NPDES permit program, which does 
not allow discharges of low pH water into U.S. estuaries and coastal waters. 
 
Point-discharges may affect the growth, survival and condition of managed species and prey species if 
high levels of contaminants (e.g., chlorinated hydrocarbons; trace metals, PAHs, pesticides, and 
herbicides) are discharged.  If contaminants are present, they may be absorbed across the gills or 
concentrated through bioaccumulation as contaminated prey is consumed (Raco-Rands 1996).  Many 
heavy metals and persistent organic compounds such as pesticides and polychlorinated biphenyls tend to 
adhere to solid particles discharged from outfalls.  As the particles are deposited, these compounds or 
their degradation products (which may be equally or more toxic than the parent compounds) can enter the 
food chain by bioaccumulating in benthic organisms at much higher concentrations than in the 
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surrounding waters (Stein et al. 1995).  Due to burrowing, diffusion, and other upward transport 
mechanisms that move buried contaminants to the surface layers and eventually to the water column, 
pelagic and nektonic biota may also be exposed to contaminated sediments through mobilization into the 
water column.  
 
Discharge sites may also modify habitat by creating adverse impacts to sensitive areas such as freshwater 
shorelines and wetlands, emergent marshes, sea grasses, and kelp beds if located improperly.  Extreme 
discharge velocities of effluent may also cause scouring at the discharge point as well as entrain 
particulates and thereby create turbidity plumes.  These turbidity plumes of suspended particulates can 
reduce light penetration and lower the rate of photosynthesis and the primary productivity of an aquatic 
area while elevated turbidity persists.  The contents of the suspended material can react with the dissolved 
oxygen in the water and result in oxygen depletion, or smother submerged aquatic.  Accumulation of 
outfall sediments may also alter the composition and abundance of infaunal or epibenthic invertebrate 
communities (Ferraro 1991).  Pollutants, either suspended in the water column (e.g., nitrogen, 
contaminants, fine sediments) or settled on the bottom, can affect habitat.  Many benthic organisms are 
quite sensitive to grain size, and accumulation of sediments can also bury food organisms.  
 
Elevated levels of environmental pollutants in several other fish species are associated with reproductive 
impairment (Cameron et al. 1992, Longwell et al. 1992), reduced egg viability (Von Westernhagen et al. 
1981, Hansen 1985; Mac and Edsall 1991), and reduced survival of larval fish (Berlin et al. 1981, Giesy 
et al. 1986).  Although accumulation of some organic contaminants are known to have measurable 
impacts at higher levels, the specific effects on herring populations have not been detected (Stewart and 
Arnold 1994) and studies assessing the impacts of contaminants on herring habitats are scarce.  Because 
herring exhibit preferences for coarse substrates, it is possible that oil-contaminated substrates may 
influence selection of spawning sites (Stewart and Arnold 1994).  In laboratory experiments, herring eggs 
and larvae exposed to crude oil concentrations between 1 and 20 ml/L experienced toxicities that varied 
with the origin of the oil (Blaxter and Hunter 1982 in ASMFC 1999).  Pacific herring (Clupea herengus 
pallasi) that were exposed to high concentrations of dispersed oil could be fertilized and hatched to 
produce normal larvae; however, eggs that were exposed to undispersed oil developed deformed larvae 
(Pearson et al. 1985 in Stewart and Arnold 1994).  Herring larvae exposed to high concentrations of 
petroleum were found to have brief increases in activity, followed by reduced activity, sporadic twitching, 
loss of responsiveness, and ultimately death (Linden 1975, Struhsaker et al 1974 in Stewart and Arnold 
1994). 
 
In a Baltic Sea study, polychlorinated biphenyls (PCBs) in herring ovaries were linked to reduced 
hatching success at concentrations of 120 ng/g (Hansen et al 1985, cited in Stewart and Arnold 1994).   
Heavy metals, such as lead and mercury, can occur in organic forms, which are soluble in lipids.  Since 
Atlantic herring contain a relatively high lipid content, the species may be particularly susceptible to 
metal accumulation. Laboratory experiments have shown high mortality of herring eggs and larvae at 
copper concentrations of 30 micrograms/L and 1,000 micrograms/L, respectively, and vertical migration 
of larvae was impaired at copper concentrations of greater than 300 micrograms/L (Blaxter 1977, cited in 
ASMFC 1999).  A typical range of methyl mercury concentration of herring from the Bay of Fundy was 
reported to be 0.005 to 0.015 parts per million (ppm) (Braune 1987).  In a 1978 report, NMFS reported 
mean methyl mercury concentrations in herring at .04 ppm (NMFS 1978 in Food and Drug 
Administration website http://www.cfsan.fda.gov/~frf/sea-mehg.html).  The Food and Drug 
Administration has reported certain species to have typically “high” methyl mercury concentrations (i.e. 
shark, swordfish, king mackerel, and tilefish) and these species typically have levels near 1 ppm 
(http://www.cfsan.fda.gov/~dms/admehg3.html). 
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Although adverse effects of coastal pollution on EFH for some managed species have been identified, 
they may not represent a serious, widespread threat to Atlantic herring.  Spawning grounds for herring are 
generally areas with strong bottom currents, are in relatively deep (20 to 50 meters depth) and well-mixed 
water.  Considering the relatively short incubation period for Atlantic herring eggs (10 to 15 days) and the 
relative distance from coastal pollution sources, the threats to spawning and egg habitats may not be great.  
However, herring larvae are potentially more susceptible to coastal pollution than the eggs since they 
have a relatively long life cycle (about six months) and primarily inhabit inshore waters where 
contamination is more likely to be a problem (MDEP 1998).  Likewise, juvenile Atlantic herring may also 
be prone to coastal pollution due to their occurrence in inshore waters. 
 

7.3.2.4.4 Agricultural and Silviculture/Timber Harvest Runoff 
Substantial portions of croplands and commercial nursery operations are connected to inland and coastal 
waters where nonpoint pollution can have a direct adverse effect on aquatic habitats.  Tillage aerates the 
upper soil, but compacts fine textured soils just below the depth of tillage, thus altering infiltration.  Use 
of farm machinery on cropland and adjacent roads causes further compaction, reducing infiltration and 
increasing surface runoff.  Agricultural lands are also characterized by poorly maintained dirt roads and 
ditches that, along with drains, route sediments, nutrients, and pesticides directly into surface waters.  
Natural channels filter and process pollutants.  In many instances, roads, ditches and drains have replaced 
headwater streams, and these constructed systems deliver pollutants directly to surface waters (Larimore 
and Smith 1963).   
 
Rangeland soils can also become compacted by livestock (Platts 1991, Heady and Child 1994) with 
similar effects on runoff.  Compaction of rangelands generally increases with grazing intensity, although 
site-specific soil and vegetative conditions are important (Kauffman and Krueger 1984, Heady and Child 
1994).  Johnson (1992) reviewed studies related to grazing and hydrologic processes and concluded that 
heavy grazing nearly always decreases infiltration, reduces vegetative biomass, and increases bare soil.  
Primary runoff pollutants are nutrients, pesticides, sediment, salts, and animal wastes.  Because the 
primary routes of pesticide transport to EFH include not only surface runoff events, but also direct 
application, aerial drift, and groundwater systems, pesticide contamination is addressed separately. 
 
The harvest and cultivation of timber and other forestry products are major activities that can have both 
short- and long-term impacts throughout many coastal watersheds and estuaries.  Timber harvest removes 
the dominant vegetation, converts mature and old-growth upland and riparian forests to tree stands or 
forests of early seral stage, reduces permeability of soils and increases the area of impervious surfaces, 
increases sedimentation from surface runoff and mass wasting processes, results in altered hydrologic 
regimes, and impairs fish passage through inadequate design, construction, and/or maintenance of stream 
crossings. 
 
Deforestation associated with timber harvest can alter or impair instream habitat structure and watershed 
function.  Timber harvest may result in inadequate or excessive surface and stream flows, increased 
stream bank and streambed erosion, loss of complex instream habitats, sedimentation of riparian habitat, 
and increased surface runoff with associated contaminants (e.g., herbicides, fertilizers, fine sediments).  
Hydrologic characteristics, (e.g., water temperature, annual hydrograph) change, and greater variation in 
stream discharge is associated with timber harvest.  Alterations in the supply of large woody debris and 
sediment can have negative effects on the formation and persistence of instream habitat features.  Excess 
debris in the form of small wood and silt can smother benthic habitat and reduce dissolved oxygen levels.  
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Impacts associated with agriculture and silviculture to Atlantic herring EFH or their prey species are not 
well understood.  Although land-use modifications (e.g. forested wetlands to agriculture), increased 
surface runoff and associated contaminants, and hydrological changes are known to affect coastal and 
estuarine habitats, there is a paucity of information regarding the specific effects to Atlantic herring 
habitats. 
 

7.3.2.4.5 Pesticide Application 
More than 800 different pesticides are currently registered for use in the United States.  Legal mandates 
covering pesticides are the Clean Water Act (CWA) and the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA).  Water quality criteria for the protection of aquatic life have only been 
developed for a few of the currently used chemicals (EPA, Office of Pesticide Programs).  Collectively, 
these substances are designed to repel, kill, or regulate the growth of undesirable biological organisms. 
This diverse group includes fungicides, herbicides, insecticides, nematicides, molluscicides, rodenticides, 
fumigants, disinfectants, repellents, wood preservatives, and antifoulants.  The most common pesticides 
are insecticides, herbicides, and fungicides.  These are used for pest control on forested lands, agricultural 
crops, tree farms and nurseries, highways and utility rights of way, parks and golf courses, and residences.  
Pesticides can enter the aquatic environment as single chemicals or complex mixtures.  Direct 
applications, surface runoff, spray drift, agricultural return flows, and groundwater intrusions are all 
examples of transport processes that deliver pesticides to aquatic ecosystems.  
 
Pesticides are frequently detected in freshwater and estuarine systems that provide EFH.  Nationwide, the 
most comprehensive environmental monitoring efforts have been conducted by the United States 
Geological Society as part of the National Water Quality Assessment (NAWQA) Program.  A variety of 
human activities such as fire suppression on forested lands, forest site preparation, noxious weed control, 
right-of-way maintenance (roads, railroads, power lines, etc.), algae control in lakes and irrigation canals, 
various agricultural practices, riparian habitat restoration, and urban and residential pest control results in 
contamination from these substances.  It is important to note that the term “pesticide” is a collective 
description of hundreds of chemicals with different sources, different fates in the aquatic environment, 
and different toxic effects on fish and other aquatic organisms.  Despite these variations, all current use 
pesticides are 1) specifically designed to kill, repel, or regulate the growth of biological organisms and 
2) intentionally released into the environment.   
 
Habitat alteration from pesticides is different from more conventional water quality parameters such as 
temperature, suspended solids, or dissolved oxygen because, unlike temperature or dissolved oxygen, the 
presence of pesticides can be difficult to detect due to limitation in proven methodologies.  This 
monitoring may also be expensive.  However, as analytical methodologies have improved in recent years, 
the number of pesticides documented in fish and their habitats has increased. DDE, the only DDT 
metabolite surveyed in fish tissue in the EPA National Study of Chemical Residues in Fish, was detected 
at more sites than any single pollutant (99 percent of the 362 sites sampled) (U.S. EPA, 1992c and 1992d 
at U.S. EPA website: http://www.epa.gov/waterscience/fishadvice/volume1/index.html).  Various 
pesticides, including DDT and toxaphene have been detected in Atlantic herring tissues from the St. 
Lawrence estuary and Gulf of St. Lawrence in Canada, and Halifax, Nova Scotia (Musial and Uthe 1983, 
cited in Stewart and Arnold 1994).  It is believed that herring spawning beds in Mirimichi Bay, Canada, 
were exposed to DDT derivatives from forest spraying in the 1950s and 1960s (Messieh and El-Sabh 
1988, Messieh 1979 in Stewart and Arnold 1994).  Hansen et al. (1985 in Stewart and Arnold 1994) 
found reduced hatching success in Baltic Sea herring with ovarian tissue concentrations DDE (DDT 
derivative) above 0.018 ppm.  In a sampling study conducted between 1971 and 1981, mean DDT 
concentrations in Atlantic herring were 0.016 ppm (Jeff Kaelin, personal communication, Maine Sardine 
Council, in MDEP 1998).  Impacts associated with pesticide residues on Atlantic herring EFH or their 
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prey species are not well understood.  Although a number of pesticides have been detected in various fish 
species, including herring, the effects of this contaminant on Atlantic herring EFH are unknown at this 
time. 
 

7.3.2.4.6 Water Intake Structures/Discharge Plumes 
The withdrawal of estuarine and marine waters by water intake structures is a common aquatic activity.  
Water may be withdrawn to cool coastal power generating stations, used as a source of water for 
agricultural purposes, and more recently, as a source of potable water for desalinization plant operations.  
In the case of power plants and desalinization plants, the subsequent discharge of heated and/or 
chemically-treated discharge water can also occur.  As authorized by the Clean Water Act, the NPDES 
permit program controls water pollution by regulating point sources that discharge pollutants into waters 
of the United States.  Industrial, municipal, and other facilities must obtain permits if their discharges go 
directly to surface waters.  In most cases, the NPDES permit program is administered by authorized 
states. 
 
Adverse impacts to EFH from water intake structures and effluent discharges can interfere or disrupt EFH 
functions in the source or receiving waters by 1) entrainment, 2) impingement, 3) discharge, 4) operation 
and maintenance, and 5) construction-related impacts. 
 
Entrainment is the withdrawal of aquatic organisms along with the cooling water into the cooling system. 
These organisms are usually the egg and larval stages of managed species and their prey. Entrainment can 
subject these life stages to adverse conditions resulting from the effects of increased heat, antifouling 
chemicals, physical abrasion, rapid pressure changes, and other detrimental effects.  Long-term water 
withdrawal may adversely affect fish and shellfish populations by adding another source of mortality to 
the early life-stage, which often determines recruitment and year-class strength (Travnichek et al. 1993). 
 
Impingement occurs to organisms that are too large to pass through in-plant screening devices and instead 
become stuck or impinged against the screening device or remain in the forebay sections of the system 
until they are removed by other means (Grimes 1975, Hanson et al. 1977, Helvey and Dorn 1987, Helvey 
1985, Langford et al. 1978, Moazzam and Rizvi 1980).  The organisms cannot escape due to the water 
flow that either pushes them against the screen or prevents them from exiting the intake tunnel.  Similar to 
entrainment, the withdrawal of water can entrapped particular species especially when visual acuity is 
reduced (Helvey 1985).  This condition reduces the suitability of the source waters to provide normal 
EFH functions necessary for subadult and adult life stages of managed living marine resources and their 
prey. 
 
Thermal effluents in inshore habitat can cause severe problems by directly altering the benthic community 
or killing marine organisms, especially larval fish.  Temperature influences biochemical processes of the 
environment and the behavior (e.g., migration) and physiology (e.g., metabolism) of marine organisms 
(Blaxter 1969).  Barker (1981, cited in ASMFC 1999) tested thermal tolerances of herring under 
conditions associated with passage through condenser cooling systems of electrical generating stations.  
He found larvae acclimated to 8 °C survived temperature changes of 17 °C for up to 60 minutes, and 
higher temperatures (27 to 29.1 °C for less than 30 minutes.  At water temperatures of 19.5 to 21.2 °C, 
juvenile herring experienced a 50 percent mortality rate after 48-hour exposure (Brawn 1960b, cited in 
ASMFC 1999). 
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Used as a treatment to reduce fouling organisms, chlorine is added as hypochlorite or chlorine gas to 
cooling waters of power plants.  It is also used as a disinfectant in sewage treatment facilities.  Herring 
post-larvae exposed to concentrations of chlorine-produced oxidants above 0.25 ppm for 1 day caused 
significant mortality, and concentrations of 0.7 ppm resulted in 100 percent mortality of after exposure of 
only 30 minutes (Dempsey 1986 in Stewart and Arnold 1994).  Generally, the NPDES average daily limit 
for free available chlorine for power plant discharge is 0.20 ppm (40 CFR, Ch. I, Subch. N, Part 423). 
 
Impacts associated with water intake structures and discharge plumes on Atlantic herring EFH or their 
prey species are not well understood.  Although some larval and juvenile Atlantic herring are lost through 
entrainment and impingement to water intake structures, these do not directly affect the water quality or 
benthic habitats of herring.  Discharge plumes may affect temperature, water quality and benthic habitats 
in a restricted area surrounding discharge point, but are controlled and regulated under EPA’s NPDES 
permit program.  Because discharges are generally located inshore of Atlantic herring egg habitats, the 
effects on water quality and habitat may be more pronounced for larval, juvenile and adult Atlantic 
herring.  However, the effects of water intake structures and discharge plumes on Atlantic herring EFH 
are not well understood at this time. 
 

7.3.2.4.7 Loss of Coastal Wetland 
The information in this section is adapted from NOAA Fisheries’ Draft Document - Non-fishing threats 
and water quality: A reference for EFH consultation (1998).  Urban growth and development in the 
United States continues to expand in coastal areas at a rate approximately four times greater than in other 
areas.  The construction of urban, suburban, commercial, and industrial centers and corresponding 
infrastructure results in land use conversions typically resulting in vegetation removal and the creation of 
additional impervious surfaces.  This runoff from impervious surfaces and storm sewers is the most 
widespread source of pollution into the Nation’s waterways (EPA 1995). 
 
Development activities within watersheds and in coastal marine areas often impact the EFH of managed 
species on both long-term and short-term scales.  Many of the impacts listed here are discussed in greater 
detail in other sections of this document.  However, primary impacts include 1) the loss of shoreline 
habitat and vegetation and 2) runoff.  An increase in impervious surfaces, such as the addition of new 
roads, roofs, bridges, and parking facilities, results in a decreased infiltration to groundwater and 
increased runoff volumes.  This also has the potential to adversely affect water quality and water 
quantity/timing in downstream water bodies (i.e. estuaries and coastal waters). 
 
Due to the intermittent nature of rainfall and runoff, the large variety of pollutant source types, and the 
variable nature of source loadings, urban runoff is difficult to control (Safavi 1996).  The National Water 
Quality Inventory (EPA 2002) reports that runoff from urban areas is the leading source of impairment to 
surveyed estuaries and the third largest source of impairment to surveyed lakes.  These include 
construction sediments, oil from autos, bacteria from failing septic systems, road salts, and heavy metals.  
Urban areas have an insidious pollution potential that one-time events such as oil spills do not.  
Waterborne PAH levels have been found to be significantly higher in an urbanized watershed when 
compared to a non-urbanized watershed (Fulton et al. 1993).  Pollutant increases gradually result in 
gradual declines in habitat quality.  
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Failing septic systems are eventual consequences of urban development.  EPA estimates that 10 to 25 
percent of all individual septic systems are failing at any one time, introducing excrement, detergents, 
endocrine disruptors, and chlorine into the environment.  Sewage discharge is a major source of coastal 
pollution, contributing 41 percent, 16 percent, 41 percent, and 6 percent of the total pollutant load for 
nutrients, bacteria, oils and toxic metals, respectively (Kennish 1998).  Nutrients such as phosphorus 
concentrations, in particular, are indicative of urban stormwater runoff (Holler 1990).  Sewage wastes 
may also contain significant amounts of organic matter that exert a biochemical oxygen demand (Kennish 
1998).  Sewage sludge has various effects on eggs and larval herring, depending on concentration, and 
includes hastening hatching but reducing hatching success, causing early larval mortality, trapping of 
larvae by particle flocs, and fin damage (Costello and Gamble 1992, Urho 1989 in Stewart and Arnold 
1994). Organic contamination contained within urban runoff can also cause immuno-suppression 
(Arkoosh et al. 2000) (NOAA Fisheries Draft 1998). 
 
Estuarine habitats are an important component of herring EFH.  The loss of these wetlands due to human 
population growth and associated coastal development may influence the availability of overwintering 
sites, prey availability, and other factors necessary for larval and juvenile herring survival.  Other factors, 
such as pollution, turbidity and nutrient loading, could compromise the health of estuarine ecosystems, 
and reduce the quality of essential pelagic and benthic habitats utilized by larval and juvenile Atlantic 
herring. 
 

7.3.2.4.8 Road Building and Maintenance 
The building and maintenance of roads can affect aquatic habitats by increasing rates of natural processes 
such as debris slides or landslides and sedimentation, introducing exotic species, and degrading water 
quality and chemical contamination (e.g., petroleum-based contaminants).  Paved and dirt roads introduce 
an impervious or semi-pervious surface into the landscape.  This surface intercepts rain and creates runoff 
carrying soil, sand and other sediments, and oil-based materials quickly downslope.  If roads are built 
near streams, wetlands, or other sensitive areas, these may be affected by the increased sedimentation that 
occurs both from maintenance and use and during storm and snowmelt events.  Even carefully designed 
and constructed roads can become sources of sediment and pollutants if they are not properly maintained. 
 
The effects of roads on aquatic habitat can be profound and include 1) increased deposition of fine 
sediments, 2) changes in water temperature, 3) elimination or introduction of migration barriers such as 
culverts, 4) changes in streamflow, 5) introduction of non-native plant species, and 6) changes in channel 
configuration. 
 
Poorly surfaced roads can substantially increase surface erosion, and the rate of erosion is primarily a 
function of storm intensity, surfacing material, road slope, and traffic levels.  This surface erosion results 
in an increase in fine sediment deposition (Bilby et al. 1989, MacDonald et al. 2001, Ziegler et al. 2001).  
An increase of fine-sediment deposition in stream gravels has been linked to decreased fry emergence, 
decreased juvenile densities, loss of winter carrying capacity, and increased predation of fishes (Koski 
1981).  Roads built adjacent to streams result in changes in water temperature and increased sunlight 
reaching the stream as riparian vegetation is removed and/or altered in composition.  Beschta et al. (1987) 
and Hicks et al. (1991) document some of the negative effects of road construction on fish habitat, 
including elevation of stream temperatures beyond the range of preferred rearing, inhibition of upstream 
migrations, increased disease susceptibility, reduced metabolic efficiency, and shifts in species 
assemblages.  Roads can also degrade aquatic habitat through improperly placed culverts at road-stream 
crossings that reduce or eliminate fish passage (Belford and Gould 1989, Clancy and Reichmuth 1990, 
Evans and Johnston 1980, Furniss et al. 1991). 
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Roads may be the first point of entry into a virgin landscape for non-native grass species that are seeded 
along road cuts or introduced from seeds transported by tires and shoes.  Roads can serve as corridors for 
such species allowing plants to move further into the landscape (Greenberg et al. 1997, Lonsdale and 
Lane 1994).  Some non-native plants may be able to move away from the roadside and into aquatic sites 
of suitable habitat, where they may out-compete native species and have significant biological and 
ecological effects on the structure and function of the ecosystem. 
 
Roads have three primary effects on hydrologic processes.  First, they intercept rainfall directly on the 
road surface, in road cutbanks, and as subsurface water moving down the hillslope.  Second, they 
concentrate flow, either on the road surfaces or in adjacent ditches or channels.  Last, they divert or 
reroute water from flowpaths that would otherwise be taken if the road were not present (Furniss et al. 
1991).  These hydrological changes may lead to increased erosion and sedimentation impacts in adjacent 
streams. 
 
Impacts associated with road construction and maintenance on Atlantic herring EFH or their prey species 
are not well understood.  Although some impacts to riverine and estuarine water quality and habitat have 
been identified, the direct effects on Atlantic herring EFH are unknown at this time. 
 

7.3.2.4.9 Flood Control/Shoreline Stabilization 
The protection of riverine and estuarine communities from flooding events can result in varying degrees 
of change in the physical, chemical, and biological characteristics of existing shoreline and riparian 
habitat.  The use of dikes and berms can also have long-term adverse effects in tidal marsh and estuarine 
habitats. Structures placed for coastal shoreline protection include, but are not limited to, concrete or 
wood seawalls; rip-rap revetments (sloping piles of rock placed against the toe of the dune or bluff in 
danger of erosion from wave action); dynamic cobble revetments (natural cobble placed on an eroding 
beach to dissipate wave energy and prevent sand loss); vegetative plantings; and sandbags. 
 
Dikes, levees, ditches, or other water controls at the upper end of a tidal marsh can cut off all tributaries 
feeding the marsh, preventing freshwater flushing and annual flushing, annual renewal of sediments and 
nutrients, and the formation of new marshes. In deeper channels where reducing conditions prevail, large 
quantities of hydrogen sulfide are produced that are toxic to marsh grasses and other aquatic life.  Acid 
conditions of these channels can also result in release of heavy metals from the sediments. 
 
Armoring of shorelines to prevent erosion and maintain or create shoreline real estate simplifies habitats, 
reduces the amount of intertidal habitat, and affects nearshore processes and the ecology of a myriad of 
species (Chapman 2003, Williams and Thom 2001).  Hydraulic effects to the shoreline include increased 
energy seaward of the armoring, reflected wave energy, dry beach narrowing, substrate coarsening, beach 
steepening, changes in sediment storage capacity, loss of organic debris, and downdrift sediment 
starvation (Williams and Thom 2001). As with armoring, breakwaters and jetties modify hydrology and 
nearshore sediment transport as well as movement of larval forms of many species (Williams and Thom 
2001).   
 
Impacts associated with flood control and shoreline stabilization on Atlantic herring EFH or their prey 
species are not well understood.  Although some of the impacts to water quality and habitat in marine and 
estuarine ecosystems are known, the direct effects on Atlantic herring EFH are unknown at this time.  
Breakwaters and jetties located at the mouths of harbors and rivers and on sandy beaches could 
potentially interfere with the longshore transport of herring larvae along the coast between spawning 
grounds and inshore bays and estuaries that function as habitats for over-wintering larvae. 
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7.3.2.4.10 Utility Line/Cables/Pipeline Installation  
With the continued development of coastal regions comes greater demand for the installation of cables, 
utility lines for power and other services, and pipelines for water, sewage, etc.  The installation of 
pipelines, utility lines, and cables can have direct and indirect impacts on the offshore, nearshore, 
estuarine, wetland, beach, and rocky shore coastal zone habitats. 
 
Adverse effects to EFH from the installation of pipelines, utility lines, and cables can occur through 1) 
destruction of organisms and habitat, 2) turbidity impacts, 3) re-suspension of contaminants, and 4) 
changes in hydrology. 
 
Destruction of organisms and habitats can occur in the right-of-way of pipeline or cable.  This destruction 
can lead to long-term or permanent damage depending on the degree and type of habitat disturbance and 
the mitigation measures employed.  Shallow water environments, rocky reefs, nearshore and offshore 
rises, salt, and freshwater marshes (wetlands), and estuaries are more likely to be adversely impacted than 
open-water habitats.  This is due to their higher sustained biomass and lower water volumes, which 
decrease their ability to dilute and disperse suspended sediments (Gowen 1978). 
 
Increased water turbidity from higher than normal sediment loading can result in decreased primary 
production.  Depending on the time of year of the construction, adverse impacts can occur, such as during 
highly productive spring phytoplankton blooms or times when organisms are already under stressed 
conditions.  Changes in turbidity can temporarily alter phytoplankton communities.  Depending upon the 
severity of the turbidity, these changes in water clarity can affect the EFH habitat functions of species 
higher in the food chain. 
 
Another impact is re-suspension of contaminants such as heavy metals and pesticides from the sediment, 
which can have lethal effects (Gowen 1978).  Spills of petroleum products, solvents, and other 
construction-related material can also adversely affect habitat. 
 
Pipeline canals have the potential to change the hydrology of coastal areas by 1) facilitating rapid 
drainage of interior marshes during low tides or low precipitation, 2) reducing or interrupting freshwater 
inflow and associated littoral sediments, and 3) allowing saltwater to move father inland during periods of 
high tides (Chabreck 1972).  Saltwater intrusion into freshwater marsh often causes loss of salt-intolerant 
emergent and submerged aquatic plants (Chabreck 1972, Pezeshki et al. 1987), erosion, and net loss of 
soil organic matter (Craig et al. 1979). 
 
Impacts associated with utility lines, cables, and pipeline installation on Atlantic herring EFH or their 
prey species are not well understood.  Although some of the impacts to water quality and habitat in 
marine and estuarine ecosystems are known, the direct effects on Atlantic herring EFH are unknown at 
this time. 
 

7.3.2.4.11 Oil and Gas Exploration/Development/Production 
Although petroleum exploration, development, and production does not currently occur within the range 
of Atlantic herring in U.S. waters, the transportation of oil and gas (e.g. pipelines and tankers) and its 
complementary, shore-based infrastructure is widespread along the eastern U.S. coast.  This section 
discusses the adverse impacts associated with oil and gas exploration, development, and production, as 
well as potential impacts of hydrocarbon spills associated with the transportation, loading and offloading 
of oil and gas products. 
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Petroleum exploration, development, and production occurs in varying water depths and usually over 
soft-bottom substrates, although hard-bottom habitats may be present in the general vicinity.  These areas 
are subject to an assortment of physical, chemical, and biological disturbances.  These disturbances 
include: 1) noise from seismic surveys, vessel traffic, and construction of drilling platforms or islands, 
traffic from vessels; 2) physical alterations to habitat from the construction, presence and eventual 
decommissioning and removal of facilities such as islands or platforms, storage and production facilities, 
and pipelines to onshore common carrier pipelines, storage facilities, or refineries; 3) waste discharges 
including well drilling fluids, produced waters, surface runoff and deck drainage, domestic waste waters 
generated from the offshore facility, solid-waste from wells (drilling muds and cuttings) and other trash 
and debris from human activities associated with the facility; 4) oil spills; and 5) platform storage, and 
pipeline decommissioning (NPFMC 1999, Helvey 2002). 
 
Noise sources may generate sound pressure that can disrupt or damage marine life.  Oil and gas activities 
may generate noise from drilling activities, construction, production facility operations, seismic 
exploration and supply vessel and barge.  The impacts of oil exploration-related seismic energy releases 
may interrupt and cause fish to disperse from the acoustic pulse with possible disruption to their feeding 
patterns.  Larvae and young fish are particularly sensitive to noise generated from underwater seismic 
equipment.  It is also known that noise in the marine environment may adversely affect marine mammals 
by causing them to change behavior (movement, feeding), interfere with echolocation and 
communication, or may result in injury to hearing organs (Richardson et al. 1995).  Atlantic herring are 
extremely sensitive to noise (see gear effects evaluation in Appendix VI for more information). 
 
Activities such as vessel anchoring, platform or artificial island construction, pipeline laying, dredging, 
and pipeline burial can alter bottom habitat by altering substrates used for feeding or shelter.  
Disturbances to the associated epifaunal communities, which may provide feeding or predator escape 
habitat, can also result.  Benthic organisms, especially prey species, may recolonize disturbed areas, but 
this may not occur if the composition of the substrate is drastically changed or if facilities are left in place 
after production ends. 
 
The discharge of drilling muds and cuttings can result in varying degrees of change on the sea floor and 
affect feeding, nursery, and shelter habitat for various life stages of managed species.  Drilling muds and 
cuttings may adversely affect bottom-dwelling organisms at the site by burial of immobile forms or 
forcing mobile forms to migrate.  Exploratory and construction activities may also result in re-suspension 
of fine-grained mineral particles, usually smaller than silt, in the water column.  These suspended 
particulates can reduce light penetration and lower the rate of photosynthesis and the primary productivity 
of the aquatic area especially if suspended for lengthy intervals.  Groundfish and other fish species can 
suffer reduced feeding ability leading to limited growth if high levels of suspended particulates persist.  
The contents of the suspended material can react with the dissolved oxygen in the water and result in 
oxygen depletion.  In addition, the discharge of oil drilling muds can change the chemical and physical 
characteristics of benthic sediments at the disposal site by introducing toxic chemical constituents.  
Changes in the clarity and the addition of contaminants can reduce or eliminate the suitability of water 
bodies as habitat for fish species and their prey (NMFS 1998d).  Any reduction in water quality resulting 
from offshore drilling operations would adversely affect the pelagic EFH for Atlantic herring larvae, 
juveniles, and adults.  No oil and gas exploration activities are currently underway in U.S. waters on the 
Atlantic continental shelf, nor are any anticipated in the near future. 
 
Oil spills are a serious potential source of contamination to the marine environment from oil and gas 
development.  Offshore oil and gas development will inevitably result in some oil entering the 
environment.  Most spills are expected to be of small size, although there is a potential for large spills to 
occur.  Many factors determine the degree of damage from a spill, including the type of oil, size and 
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duration of the spill, geographic location of the spill, and the season. Although oil is toxic to all marine 
organisms at high concentrations, certain species are more sensitive than others.  In general, the early life 
stages (eggs and larvae) are most sensitive, juveniles are less sensitive, and adults least so (Rice et al. 
2000).  
 
In whatever quantities, lost oil can affect habitats and living marine resources.  Accidental discharge of oil 
can occur during almost any stage of exploration, development, or production on the outer continental 
shelf (OCS) or in nearshore coastal areas.  Oil spills can occur from many possible sources including 
equipment malfunction, ship collisions, pipeline breaks, other human error, or severe storms.  Oil spills 
can also be attributed to support activities associated with product recovery and transportation.  In 
addition to crude oil spills, chemical, diesel, and other contaminant spills can occur with OCS activities 
(NPFMC 1999). 
 
Chronic small oil spills are a potential problem because residual oil can build up in sediments and affect 
living marine resources.  Low levels of petroleum components (PAH) from such chronic pollution can 
accumulate in fish tissues and cause lethal and sublethal effects, particularly at the embryo stage.  
 
The potential disturbances and associated adverse impacts on the marine environment have been reduced 
through the operating procedures required by regulatory agencies and in many cases self-imposed by 
facilities operators.  Most of the activities associated with oil and gas operations are conducted under 
permits and regulations that require companies to minimize impacts or avoid construction in sensitive 
marine habitats.  New technological advancements result in improved operating practices reducing the 
potential for impacts.  For example, the discharge of muds and cuttings is being phased out of modern oil 
and gas production programs; generally such byproducts of exploration or development are ground into 
finer materials and injected into wells that penetrate subsea reservoir strata and do not enter the marine 
environment. 
 
Atlantic herring and their spawning habitats are vulnerable to hydrocarbon spills because herring spawn 
in localized areas over preferred substrate types (coarse sediment and/or marine macrophytes), and 
because some herring stocks are maintained by physical oceanographic processes in retention areas, 
which presumably would retain hydrocarbons as well (Stewart and Arnold 1994).  Although hydrocarbon 
spills, at any scale, are known to adversely effect estuarine and coastal habitats, large-scale spills are 
relatively rare and usually involve small geographic areas.  Oil spills usually occur in coastal waters.  
Coastal waters in the Gulf of Maine provide nursery habitat for Atlantic herring larvae for 6-8 months 
during the fall and winter; coastal waters from the Gulf of Maine to the mid-Atlantic serve as habitat for 
juvenile herring in the spring and summer.  Various impacts on herring populations were observed after a 
major oil spill in the northern Baltic Sea.  One year following a bunker oil spill, catches of larvae were 
small and the frequency of abnormal larvae was high and coincided with the location of the oil spill (Urho 
and Hudd 1989 in Stewart and Arnold 1994).  The Exxon Valdez spill in Prince William Sound, Alaska, 
did not appear to impact Pacific herring catches for the following year (Baker et al. 1992 in Stewart and 
Arnold 1994).  However, egg survival was lower in areas of heavy oiling than in control areas, there was 
an earlier mean age at hatch, and various abnormalities and deformities of larvae occurred for heavily 
oiled herring eggs (McGurk et al. 1993 in Stewart and Arnold 1994). 
 

7.3.2.4.12 Introduction of Exotic Species 
The introductions of exotic species into estuarine and marine habitats has been well documented 
(Rosecchi et al. 1993, Kohler and Courtenay 1986, Spence et al. 1996) and can be intentional (e.g., for 
the purpose of stock or pest control) or unintentional (e.g., fouling organisms).  Exotic fish, shellfish, 
pathogens, and plants can enter the environment from industrial shipping (e.g., as ballast), recreational 



 

Amendment 1 FSEIS  May 3, 2006 256

boating, aquaculture (Section 6.13), biotechnology, and aquariums.  The transportation of nonindigenous 
organisms to new environments can have many severe impacts on habitat (Omori et al. 1994). 
 
Long-term impacts of the introduction of nonindigenous and reared species can change the natural 
community structure and dynamics, lower the overall fitness and genetic diversity of natural stocks, and 
pass and/or introduce exotic lethal disease.  Overall, exotic species introductions create five types of 
negative impacts: 1) habitat alteration, 2) trophic alteration, 3) gene pool alteration, 4) spatial alteration, 
and 5) introduction of diseases.  Habitat alteration includes the excessive colonization of exotic species 
(e.g., common reed, Phragmites australis) which preclude the growth of endemic organisms (e.g., 
Spartina grasses).  The introduction of exotic species may alter community structure by predation on 
native species or by population explosions of the introduced species.  Spatial alteration occurs when 
territorial introduced species compete with and displace native species.  Although hybridization is rare, it 
may occur between native and introduced species and can result in gene pool deterioration.  The 
introduction of bacteria, viruses, and parasites is another severe threat to EFH as it may reduce habitat 
quality.  New pathogens or higher concentrations of disease can be spread throughout the environment 
resulting in deleterious habitat conditions.  Although impacts from the introduction of exotic species in 
marine and estuarine ecosystems have been documented, the direct effects on Atlantic herring EFH or 
their prey species are unknown at this time. 
 

7.3.2.4.13 Aquaculture Operation 
Productive embayments are often used for commercial culturing and harvesting operations.  These 
locations provide a source of warmer water temperatures and protected waters, thereby providing 
excellent growout sites for oyster and mussel culturing. These operations may occur in areas of 
productive eelgrass beds.  Finfish aquaculture operations, such as salmon farms, have become 
increasingly common and profitable along the Maine coastline (Maine Dept. of Marine Resources, draft 
2002). 
 
Adverse impacts to EFH by operations that directly or indirectly utilize habitat include 1) discharge of 
organic waste/contaminants, 2) impacts to the seafloor bed, 3) risk if introducing undesirable species, 4) 
impacts on estuarine food webs. 
 
The culture of estuarine and marine species in estuarine areas can reduce or degrade habitats used by 
native species, depending on the location and operation of these facilities.  A major concern of culture 
operations is the discharge of organic waste.  The introduction of antibiotics and other drugs in medicated 
feeds is also a concern.  Wastes are composed primarily of feces and excess feed.  The buildup of waste 
products into the receiving waters will depend upon water depths and circulation patterns.  The release of 
these wastes can introduce nutrients and/or organic materials into the surrounding water body and cause a 
high biological oxygen demand leading to lower dissolved oxygen levels, thereby potentially affecting the 
survival of many aquatic organisms in the area.  Nutrient overloads at the discharge site can also induce 
changes in community composition and structure, potentially favoring one group of organisms to the 
detriment of other.  
 
In the case of cage mariculture operations for grow-out operations, impacts to the seafloor below the 
cages or pens can occur.  The build-up of organic materials on the sea floor can impact the composition 
and diversity of the bottom-dwelling community (e.g., prey organisms for EFH species).  Shading effects 
can inhibit the growth of submerged aquatic vegetation, which provides shelter and nursery habitat for a 
number of fish species and their prey.  
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The rearing of non-native, ecologically undesirable species may pose a risk of escape or accidental release 
into areas adversely affecting the ecological balance.  Escape or other release into the environment can 
result in competition with native, wild fish for food, mates, spawning sites, which, if followed by 
successful interbreeding with wild stocks, can result in genetic dilution.  Escapees can also pose a risk of 
transmission of disease to wild stocks.  
 
Concern has also been expressed about extensive shellfish culture in estuaries and their impacts on 
estuarine food webs.  Oysters are efficient filter feeders and can change the trophic structure by removal 
of the microalgae and zooplankton that are also the food source for salmon prey species.  However, the 
extent of this effect, if any, is unknown, especially in light of the fact that native oysters were once 
present in large quantities co-existing with other species.  Some effects might also be offset by the 
structure that oyster shells create, which creates shelter for a diverse biota. 
 
Impacts associated with aquaculture operations on Atlantic herring EFH or their prey species are not well 
understood.  Although some of the impacts to habitat in marine and estuarine ecosystems are known, the 
direct effects on Atlantic herring EFH are unknown at this time.  However, the potential for direct adverse 
effects on the quality of benthic habitat that provides substrate for herring eggs in the immediate vicinity 
of salmon cages is high in eastern Maine coastal waters since this is the area on the Maine coast where 
salmon aquaculture is practiced and is also an important herring spawning ground. 
 

7.3.2.4.14 Marine Mining 
Offshore mining as well the mining of gravel from beaches, can increase turbidity of water and, thus, the 
resuspension of organic materials could affect less motile organisms (i.e., eggs and recently hatched 
larvae) in the area.  Benthic habitats could be damaged or destroyed by these actions. Mining of large 
quantities of beach gravel can significantly affect the removal, transport, and deposition of sand and 
gravel along the shore, both at the mining site and down current (NPFMC 1999). Changes in bathymetry 
and bottom type may also cause alteration in population and migrations patterns of fish (Hurme and 
Pullen 1988).   
 
Mining is usually conducted with hydraulic dredges by surficial scraping or point excavation of materials 
(Pearce 1994).  Mining practices that can impact EFH include physical impacts from intertidal dredging 
and chemical impacts from the use of additives such as flocculates (NPFMC 1999).  Impacts include the 
removal of substrates that serve as habitat for fish and invertebrates; creation (or conversion) of areas to 
less productive or uninhabitable sites such as anoxic holes or silt bottom; burial of productive habitats, 
such as in near shore disposal sites (as in beach nourishment); release of harmful or toxic materials either 
in association with actual mining, or in connection with machinery and materials used for mining; 
creation of harmful turbidity levels; and adverse modification of hydrologic conditions so as to cause 
erosion of desirable habitats.  Submarine disposal of mine tailings can also alter the behavior of marine 
organisms.  Reductions in herring catches near the Finnish sand and gravel mining operation were 
suggested to be due to disturbance to the herring movement patterns by noise and activity associated with 
the operation (Kiorboe et al. 1981 in Stewart and Arnold).  Submarine mine tailings may not provide 
suitable habitat for some benthic organisms.  In laboratory experiments, benthic dwelling flatfishes 
(Johnson et al. 1998b) and crabs (Johnson et al. 1998a) strongly avoided mine tailings. 
 
Sparse information is available regarding the impacts of offshore mining operations on Atlantic herring 
EFH.  The principal concern noted by the ICES Working Group on the Effects of Extraction of Marine 
Sediments on Fisheries was dredging in spawning areas of commercial fish species (International Council 
for the Exploration of the Sea 1992a in Pearce 1994).  Two species of concern recognized in this report 
were those with demersal eggs, Atlantic herring and sand lance.  The report noted that when aggregates 
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are removed, herring eggs are taken with them.  In the case of Atlantic herring, impacts to eggs could be 
avoided if the mining operations are conducted outside the spawning season and egg development period 
(July through November).  Areas of concern in U.S. waters of the western Atlantic would be bottom 
habitats in depths of 20-80 meters that are composed of gravel, coarse sand, shell fragments, or rocks with 
strong bottom currents located within ten minute squares of latitude and longitude that have been 
designated as EFH for Atlantic herring eggs (see Figure 51).  Impacts to the eggs themselves would be 
more severe than impacts to the habitat as long as the substrate remained suitable for the eggs.  Herring 
eggs stick to a large variety of substrate types, so unless mining operations removed all the sand or gravel 
that provided a stable substrate for the eggs and increased the amount of fine sediments, the habitat would 
still be suitable for egg development.  Sand is currently extracted from a number of nearshore locations in 
the Cape Cod and Nantucket Sound area to replenish beaches.  The only nearshore waters in the area 
where beach nourishment activities are being carried out that could potentially serve as habitat for herring 
eggs are located in Cape Cod Bay (Figure 51). 
 

7.3.2.4.15 Other Potential Sources 
Although the magnitude and severity is unknown at this time, foreseeable future non-fishing threats to 
herring EFH could include global warming and the effects that this may have on water temperature.  The 
impacts to the fish stocks from global climate change are not certain and therefore could not be 
incorporated into this assessment.  The possibility of wind energy-generating structures in marine waters 
for the purposes of harnessing alternative sources of energy could also have an impact on herring EFH, 
especially as it relates to the disruption of habitat.  This is the subject of a forthcoming FEIS being 
prepared by the Army Corps of Engineers; the impacts of this project to fisheries and EFH are yet to be 
determined. 
 

7.3.2.4.16 Summary of Non-fishing Impacts 
Table 28 describes eight (8) types of potential chemical threats, 19 categories of potential physical threats 
and 4 types of potential biological threats to the five life history stages of herring EFH, which are 
categorized as low, moderate or high threats (L, M and H, respectively) based on their geographic 
location (inshore and offshore).  Some types and categories of potential chemical, physical and biological 
threats were unable to be characterized for this document and were assigned “U” (unknown).  The 
categories were modified from a table in Amendment 13 to the Northeast Multispecies FMP developed by 
the New England Fishery Management Council (NEFMC 2003a).  In general, the closer the proximity to 
the coast, i.e., close to pollution sources and habitat alterations, the greater the potential for impact. In 
addition, because inshore and coastal areas support essential larval and juvenile herring habitats, it is 
likely that the potential impacts to inshore and coastal habitats are of greater importance to the species 
than effects to offshore habitats.  An exception to this general characterization is Atlantic herring 
spawning and egg development habitats, which are located primarily in deeper, offshore areas of the Gulf 
of Maine and Georges Bank.  Some relatively shallow, inshore areas of Maine have also been identified 
as spawning and egg development habitat.  Atlantic herring deposit demersal eggs on bottom substrates 
(boulders, rocks, gravel, sand, and shell fragments) and macrophytes.  The potential impacts to these 
habitats may be high or medium if particular activities (e.g. dredge material disposal, marine mining) 
were to occur in these areas during periods of spawning and egg development. 
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Table 28  Summary of Potential Inshore and Offshore Impacts of Various Non-Fishing Activities to Atlantic Herring EFH by Lifestage 

EFH BY LIFE HISTORY STAGE/ GEOGRAPHIC LOCATION 
EGGS LARVAE JUVENILE ADULT ADULT SPAWNING POTENTIAL THREATS 

Inshore Offshore Inshore Offshore Inshore Offshore Inshore Offshore Inshore Offshore 
Chemical 
PAH M M M L M L M L M M 
PCB M L M L M L M L M L 
Heavy Metals M L M L M L M L M L 
Nutrients M L M L M L M L M L 
Pesticides/Herbicides U U U U U U U U U U 
Acid  M L M L M L L L M L 
Chlorine M L M L M L M L M L 
Greenhouse Gases U U U U U U U U U U 
Physical 
Channel Dredging M L M L M L M L M L 
Dredge and Fill M L M L M L M L M L 
Dredge Material Disposal H H M M M L M L H H 
Marina/Docks M L M L M L L L L L 
Vessel Operation M L L L L L L L L L 
Utility Lines/Pipelines U U U U U U U U U U 
Oil/Gas Operations M M M L M L M L M M 
Erosion/Flood Control 
Structures U U U U U U U U U U 

Road Building/Maintenance U U U U U U U U U U 
Dam 
Construction/Operation U U U U U U U U U U 

Agriculture/Silviculture U U U U U U U U U U 
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Table 28 continued.  Summary of Potential Inshore and Offshore Impacts of Various Non-Fishing Activities to Atlantic Herring EFH by 
Lifestage 

EFH BY LIFE HISTORY STAGE/ GEOGRAPHIC LOCATION 
EGGS LARVAE JUVENILE ADULT ADULT SPAWNING POTENTIAL THREATS 

Inshore Offshore Inshore Offshore Inshore Offshore Inshore Offshore Inshore Offshore 
Water Intake M L M L L L L L L L 
Water Discharge L L M L M L M L L L 
Sewage/Septic Discharge M L M L M L M L M L 
Marine Mining M M L L L L L L M M 
Salinity L L L L L L L L L L 
Suspended Particles M M M M M M L L M M 
Thermal M L M L M L L L L L 
Dissolved Oxygen M L M L M L M L M L 
Biological 
Exotic Species U U U U U U U U U U 
Pathogens U U U U U U U U U U 
Aquaculture Operations U U U U U U U U U U 
Plankton Blooms U U U U U U U U U U 

 
 



 

Amendment 1 FSEIS  May 3, 2006 261

 

7.4 FISHERY-RELATED BUSINESSES AND COMMUNITIES 
This section identifies and describes the human environment that may be affected by the action proposed 
in Amendment 1 to the Herring FMP.  The human environment is based on valued ecosystem components 
(VECs) that were identified specifically for Amendment 1.  One of the VECs for consideration in 
Amendment 1 is fishery-related businesses and communities (commonly referred to in this document as 
the “Affected Human Environment, AHE). 
 
VECs represent the resources, areas, and human communities that may be affected by a Proposed Action 
or alternatives and by other actions that have occurred or will occur outside the Proposed Action.  VECs 
are the focus of an EIS since they are the “place” where the impacts of management actions are exhibited.  
This section is designed to enhance the readers’ understanding of the historical, current, and near-future 
conditions (baselines and trends) in order to fully understand the anticipated environmental impacts of the 
management alternatives and independent measures under consideration in this amendment. 
 
NEPA specifies that the term “human environment” shall be interpreted comprehensively to include the 
natural and physical environment and the relationship of people with that environment [40 CFR 1508.14].  
When analyses predict that a fishery management action or policy will have a significant effect on the 
human environment, a detailed Environmental Impact Statement (EIS), including results of various 
analyses, must be prepared.  The Herring Amendment 1 development process consequently requires the 
development of an EIS.  While the natural and physical environment and the relationship of people and 
communities with that environment are comprehensively addressed in the Affected Environment section 
of this document, the AHE more specifically refers to the fishery-related businesses and communities that 
are relevant to the Atlantic herring fishery. 
 
The following description of fishery-related businesses and communities is updated from the Atlantic 
Herring FMP (March 1999) and the recently-published Final Environmental Impact Statement (FEIS) for 
Minimizing Impacts of the Atlantic Herring Fishery on Essential Fish Habitat (NMFS, January 2005).  
Both of these documents, as well as the Environmental Assessment for the EFH components of the 
Herring FMP (October 1998) and annually-published Stock Assessment and Fishery Evaluation (SAFE) 
Reports (1998-2003), should be referenced for additional information about the human environment 
affected by the Atlantic herring fishery. 
 

7.4.1 Fishery-Related Businesses 
Fishery-related businesses include many components of the Atlantic herring fishery – vessels (fishermen 
and crew), processors, dealers, consumers, and other fishery-related businesses that are directly or 
indirectly linked to the Atlantic herring fishery (for example, lobster bait dealers). 
 

7.4.1.1 General Description of the Atlantic Herring Fishery 
A detailed description of the Atlantic herring fishery is provided in the Herring FMP (NEFMC 1999) and 
the FEIS for EFH (NMFS 2005) and is incorporated into this document by reference.  In addition, the 
Stock Assessment and Fishery Evaluation (SAFE) Reports for the Atlantic herring fishery, developed by 
the Herring PDT since the implementation of the Herring FMP, provide updated information relative to 
the herring fishery and should be referenced for additional information. 
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Herring fisheries have existed in Europe for over 1,000 years and in the Northwest Atlantic for about 450 
years.  The U.S. Atlantic herring fishery occurs over the Mid-Atlantic shelf region from Cape Hatteras to 
Maine.  In recent years, vessels have also pursued fish on Georges Bank.  While fixed gear dominated the 
U.S. fishery in the 1960s, purse seines became the dominant gear type in the 1980s and early 1990s.  
Since the mid-1990s, the herring fishery has evolved and is now prosecuted primarily by midwater trawl 
(single and paired) vessels. 
 
Most U.S. commercial catches occur between May and October in the Gulf of Maine, consistent with the 
peak season for the lobster fishery.  In addition, there is a relatively substantial winter fishery in southern 
New England, and catches from Georges Bank have increased somewhat in recent years.  There is a very 
small recreational fishery for Atlantic herring that generally occurs from early spring to late fall, and 
herring is caught by tuna boats for use as live bait in the recreational tuna fisheries.  In addition, there is a 
Canadian fishery for Atlantic herring from New Brunswick to St. Lawrence, which primarily utilizes 
fixed gear.  Fish caught in the New Brunswick (NB) weir fishery are assumed to come from the same 
stock (inshore component) as that targeted by U.S. fishermen. 
 
Midwater Trawl Gear (Single) 
Midwater trawls are used to capture pelagic species throughout the water column between the surface and 
the seabed (Figure 55).  Midwater trawls used in the New England Atlantic herring fishery are generally 
nylon “rope” trawls with very large meshes in the forward portion of the net that become progressively 
smaller toward the rear of the net, sometimes called the “brailer” (www.gma.org, Gulf of Maine Research 
Institute, GOMRI).  The large opening of the net functions to “herd” schooling fish toward the rear of the 
net.  For nets used on single boats, the net is spread horizontally with two large metal doors positioned in 
front of the net.  As the trawler moves forward, the doors, and therefore the net, are forced outward.  Once 
the net is deployed, changes in its position in the water column (height above the bottom) are made by 
increasing or decreasing the speed of the vessel or by bringing or letting out trawl wire.  An electronic 
sonar system mounted in the mouth of the net allows the fisherman to continually monitor the size of the 
net opening and the height of the net above the bottom during each tow. 
 
The footrope of the net is usually weighted with short lengths of chain in order to keep the mouth of the 
net open.  In most cases, two heavy weights (e.g., “balls” of heavy chain each weighing 1000 to 5000 
pounds) are attached forward of the net to cables (“warps”) that extend from the net opening to the trawl 
doors, and there is no ground gear (e.g., “cookies”) attached to the footrope.  Tows typically last for 
several hours and catches are large.  The fish are usually removed from the net while it remains in the 
water alongside the vessel by means of a suction pump.  In some cases, the fish are removed from the net 
by repeatedly lifting the cod end aboard the vessel until the entire catch is in the hold. 
 
The current regulatory definition of midwater trawl gear is: 
Midwater trawl gear means trawl gear that is designed to fish for, is capable of fishing for, or is being 
used to fish for pelagic species, no portion of which is designed to be or is operated in contact with the 
bottom at any time. 
Note that the Council is proposing a change to this definition in Amendment 1 (see Proposed Action, 
Section 4.0). 
 
Herring midwater trawls are not designed to fish on the bottom and do not normally contact the bottom, 
although information provided by herring fishermen indicates that the footrope, the belly of the net, 
and/or the weights do occasionally contact the bottom (NMFS 2005).  Sometimes, when herring are in 
deep water near the bottom, midwater trawls are intentionally fished close to or in contact with the 
bottom.  This occurs primarily in southern New England and the Mid-Atlantic during the winter (January-
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March); it may also occur in certain places on Georges Bank.  The use of midwater trawls near or on the 
bottom generally only occurs on smooth mud and sand substrate, since bottom contact in more complex, 
rocky habitats (which are more common in the Gulf of Maine) causes the footrope to “hang up” and 
causes serious damage to the net.  Damaged nets require costly repairs, which provides an incentive to 
fishermen to avoid bottom contact.  The trawl doors do not contact the bottom.  Because the herring in the 
rear of the net remain alive during the tow, even when it is full of herring, the “brailer” normally floats 
free of the seafloor when fishing near the bottom.  (The information in this paragraph was provided to 
NMFS for the Final EFH EIS). 
 
Paired Midwater Trawls 
“Pair trawls” used in the New England Atlantic herring fishery are designed identically as single boat 
midwater trawls, but do not have doors, since the net is spread by the two vessels.  They are often larger 
than single-boat midwater trawls because the combined towing power of two vessels exceeds that of a 
single vessel. 
 
Purse Seines 
The purse seine is a deep nylon mesh net with floats on the top and lead weights on the bottom.  Rings are 
fastened at intervals to the lead line and a purse line runs completely around the net through the rings (see 
GOMRI web site referenced above).  One end of the net remains in the vessel and the other end is 
attached to a power skiff or “bug boat” that is deployed from the stern of the vessel and remains in place 
while the vessel encircles a school of fish with the net.  Then the net is pursed  and brought back aboard 
the vessel through a hydraulic power block.  Purse seines vary in size according to the size of the vessel 
and the depth to be fished.  Most purse seines used in the New England herring fishery range from 30 to 
50 meters deep (100-165 ft) (NMFS 2005).  Purse seining is a year round pursuit in the Gulf of Maine, 
but is most active in the summer when herring are more abundant in coastal waters.  Purse seines are 
mostly utilized at night, when herring are feeding near the surface.  This fishing technique is less 
successful when fish remain in deeper water and when they do not form “tight” schools. 
 
Fixed Gear – Stop Seines and Weirs 
Weir and stop seining are traditional fishing techniques associated with the tending of inshore coves in 
Maine (NEFMC 1999).  They are the principal gears used in the inshore herring fishery along the Maine 
coast.  These fishing gear types occur entirely within State waters, and therefore are not regulated under a 
Federal FMP. 
 
Stop Seines 
The stop seine fishing method is used in Maine to harvest schools of juvenile herring (Everhart and 
Youngs 1981).  The stop seine fishery evolved from the traditional fixed gear weir fishery and involves 
the setting of nets across a narrow cove after the herring enter, thus blocking their escape.  Once the fish 
are “shut off,” the fishermen wait until the fish enter a small “pocket” in the net.  Once they enter the 
pocket, they are removed with a small purse seine and transferred to larger boats called herring "carriers" 
which bring the catch ashore. 
 
Weirs 
The fixed gear weir fishery occurs primarily in eastern Maine and Canada.  A weir is a simple maze that 
intercepts species that migrate along the shoreline.  Brush weirs are used in the Maine herring fishery.  
These are built of wooden stakes and saplings driven into the bottom in shallow waters.  The young 
herring encounter the lead that they follow to deeper water, finally passing into an enclosure of brush or 
netting.  The concentrated fish are then removed with a small seine (Everhart and Youngs 1981).  From 
here the herring are transferred to larger boats called herring “carriers,” which bring the catch ashore 
(NMFS 2005). 



 

Amendment 1 FSEIS  May 3, 2006 264

 
Figure 55  General Schematic of Single Midwater Trawl (Top) and Purse Seine (Bottom) 

Operations 

 

 
Source: Sainsbury 1996 
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The social impact assessment provided in the Atlantic Herring FMP (NEFMC 1999) documents the 
evolution of the U.S. Atlantic herring fishery from one that utilized primarily fixed gear (weirs, pound 
nets) to one that utilized purse seines throughout the early and mid-1990s.  Since that time, the fishery has 
further evolved to one that utilizes primarily mobile gear in the form of single and paired midwater trawls 
(Figure 56). 
 
Figure 56  Herring Landings by Major Gear Type, 1990-2003 
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7.4.1.2 U.S. Atlantic Herring Catch and Landings Statistics 
The annual catch numbers and landings for the Atlantic herring fishery are monitored using two 
harvester-based reporting systems and mandatory dealer reporting. 
 
Harvesters record trip level information using Vessel Trip Report (VTR) forms and submit them on a 
monthly basis.  This reporting system provides detailed catch information including, set time and 
duration, the coordinates where fishing activity occurs, incidental catches and any observed bycatch.  
VTR data are useful for stock assessment and effort information.   
 
Harvesters are also required to submit catch reports using the Interactive Voice Response (IVR) system.  
These reports are made using a call-in system that records the total weekly catch by Federal management 
area.  This reporting system is useful for near real-time quota monitoring.  IVR data are not generally 
useful for stock assessment purposes or management questions that require trip-level information, but 
they are very useful for monitoring TACs. 
 
Federal Atlantic herring dealers submit trip-level landings reports on a monthly basis.  These data include 
the vessel name, gear type, general catch area and amount purchased.  The information from this 
reporting system is generally not useful for stock assessment but does contribute to economic analyses. 
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The catch-at-age (CAA) matrix is developed by applying the commercial harvest data (from VTRs) to 
samples of fish taken from the commercial fleet using a program called BIOSTAT.  This matrix is 
developed for each area by month.  The results by area are then summed fishery-wide from which they 
can be utilized in an age structured population model, or analyzed for other fishery dependent statistics. 
 

7.4.1.2.1 IVR Landings 
The main reason for utilizing the IVR system in the Atlantic herring fishery is to monitor the Total 
Allowable Catch (TAC) limits set for the four Federal management areas.  As part of the herring FMP, 
each management area is annually assigned a TAC (in metric tons).  Although harvesters are required to 
report catches with VTR forms, near real-time data is obtained through the IVR system allowing the 
TACs to be monitored.  When the catch in a management area is projected to reach 95% of its specified 
TAC, the Regional Administrator enacts a closure for all directed herring fishing.  The 2005 fishing year 
was the fifth year of mandatory IVR reporting for the Atlantic herring fleet. 
 
Table 29  Total Allowable Catches for 2005 

Management Area TAC (mt) 95% of TAC (mt) 
Area 1A (Jan 1st – May 31st) 6,000 5,700 
Area 1A (June 1st – Dec 31st) 54,000 51,300 

Area 1A TOTAL 60,000 57,000 
Area 1B 10,000 9,500 
Area 2 30,000 28,500 
Area 3 50,000 47,500 
 
Table 30  Total IVR Landings of Atlantic Herring, 2000-2004 

Year Total IVR Landings (MT) 
2000 107,387 
2001 121,569 
2002 91,831 
2003 100,544 
2004 93,722 

 
Table 31 provides preliminary IVR catches for the 2005 fishing year.  Overall, the IVR reports totaled 
96,895 mt of herring across all management areas.  The Area 3 landings remained relatively low, similar 
to 2004 (11,905 mt), and only 26% of the Area 3 TAC was utilized during the 2005 fishing year.  Note 
that IVR reports do not include trip-level information and precise fishing locations, so some discrepancies 
in catch and area must be resolved by cross-checking the IVR data with VTR data.  However, the IVR 
system is useful for near real-time quota monitoring but not so much for stock assessment, or 
management questions that require information by sub-area or gear. 
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Table 31  Preliminary IVR Herring Catch for 2005 Fishing Year 

Management Area IVR Catch (mt) % of TAC 
Area 1A (Jan 1st – May 31st) 0 0 
Area 1A (June 1st – Dec 31st) 61,570 102.6% of 60,000 
Area 1B 7,873 78.73% of 10,000 
Area 2 14,423 48.1% of 30,000 
Area 3 13,029 26.1% of 50,000 
 
Figure 57 and Figure 58 compare trends in Atlantic herring catch by week from 2000-2004 based on IVR-
reported data.  Updated figures that include the 2005 data were not available at the time of this writing but 
will be incorporated into the EA for the 2007-2009 specifications, scheduled for completion during 
Summer/Fall 2006. 
 
Figure 57  Total Catch of Atlantic Herring by Week, 2000-2004 (IVRs) 
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Figure 58  Catch of Atlantic Herring by Week in Management Area 1A, 2000-2004 (IVRs) 
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7.4.1.2.2 Historical and VTR Landings 
The vessel trip report (VTR) data presented in this section represents the most comprehensive and 
up-to-date time series of landings in the Atlantic herring fishery at this time.  Given the number of 
sources, the size of the database and all the fields of collected data, the catch numbers should not be 
considered static.  Future data edits and/or additions (for example late VTR data) could potentially alter 
the catch numbers. 
 
The Maine Department of Marine Resources (DMR) has undertaken a comprehensive review of catch and 
landings data for Atlantic herring (Clupea harengus) from 1960 to the present.  Historic landings and 
catch data have been and are presently used to describe the fishery in terms of spatial and temporal trends 
reflected by tonnage, effort, and capacity.  These data are frequently used by various Federal and State 
agencies to describe historical aspects of the fishery. 
 
There is not a single source that includes all the data elements or time series, beginning in 1960, of 
herring catch and landings data.  A review of the National Marine Fisheries Service (NMFS) Northeast 
Fisheries Science Center, Stock Assessment Workshop (SAW) documents for Atlantic herring have 
shown inconsistencies in catch tables between SAW documents.  Various reports show data that included 
or excluded different categories of catches.  Some catches were misappropriated as to area caught.  There 
was always confusion in use of the data as to what the data represents (domestic vs. Internal Waters 
Processing vs. Joint ventures) and also confusion between catch and landings data (landings for Maine are 
not the same as what is caught off Maine waters).  Complete catch data (a minimum of date, gear and 
location caught) are needed to weight associated sample data for accurate catch-at-age and numbers-at-
age information. 
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The DMR decided to develop a database where all unique Atlantic herring catch data would be compiled 
from various sources and standardized the catch date, vessel and or gear type, port landed, location (ten 
minute square [TMS] or after 1996, NMFS Vessel Trip Report (VTR) discrete latitude/longitude 
coordinates), amount caught (converted to metric tons), and data source.  The database does not include 
catches made by the Canadian New Brunswick fixed gear fishery (considered part the of coastal stock 
complex).  However, there could be catch data before 1976 originating from the International Convention 
for the Northwest Atlantic Fisheries (ICNAF-later to become the North Atlantic Fisheries Organization or 
NAFO) Div 5Ze reported catches that were made in what are now Canadian waters.  Data were also 
collected from the NMFS Commercial Fisheries Data Base System (CFDBS) which is a dealer reporting 
database.  Catch locations reported by statistical area or NAFO/ICNAF areas were standardized to the ten 
minute square that best described the center of the reported area. 
 
The herring catch data are currently in the DMR’s Marine Resources Environmental Information System 
(MARVIN) relational database.  The database is developed in Oracle 9.2 consisting of MARVIN_TRIP, 
MARVIN_EFFORT, and MARVIN_CATCH tables and other supporting lookup tables.  Catch data is 
populated into the following fields: 
 
Table 32  VTR Database Fields for Catch Data 

Database Field Description 
Dmr_Trip_Identifier Mostly sequential numbers, but starting in 1995 used VTR DOCID. 
Start_Date_Time Day = 15 where catch was reported only by month.   
End_Date_Time Trip end date/time collected from VTR data. 

Port_Code 
U.S. Geological Survey / Geographic Names Information System 
(GNIS) / FIPS554 state and entity codes mapped to Geocodes and 
NMFS Portcodes. 

DMR_Vessel_ID State hull registration or Coast Guard documentation number. 
Category Data source: DMR, NAFO, CFDBS, VTR 
DMR_Effort_Identifier Usually “1” except for VTR data equals to IMGID. 
Gear_Code NMFS NEGEAR code. 

Location_ID 
General catch locations were standardized to a center NCODE 
(ten minute square) except when more explicit coordinates were 
given from VTR data. 

DMR_Catch_Identifier Usually “1” except for VTR data equals to CATCHID. 
Species_ITIS_Code Integrated Taxonomic Information System (ITIS) 5 species codes. 
Weight Metric tons (MT) landed and discarded. 
Discarded Herring caught but not landed (MT) 
 
Data for port, vessel, species and gear are linked to respective lookup tables. Port_Codes are mapped to 
FIPS codes, vessels are mapped to registration number (documentation or hull number), species are 
mapped to ITIS codes, and gear to a DMR gear code that maps to NMFS NEGEAR codes. 
 
DMR has aggregate Atlantic herring for Maine catches by year and gear beginning with the 1880s and by 
general location (Eastern, Central, Western Maine, Jeffreys Ledge, etc.) starting in 1947 (this data is 
possibly not exclusive to DMR).  The retrospective collection of Atlantic herring catch and landings data 
began in 1960 when there were data with resolution as to trip, effort and catch from DMR and ICNAF 
data (the CFDBS started to collect data in 1964).  Also, 1960 is the beginning year for most of the report 
tables found in the early NMFS Stock Assessment Workshop(s) (SAW) 
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[http://www.nefsc.noaa.gov/nefsc/saw/].  Landings data were collected from the sardine plants and saved 
into fixed field text files by year until 1993.  This data was converted to dBase format files and 
subsequent data was entered directly into dBase files.  Starting in 1964, selected fields were then sent to 
NMFS port agents for uploading via the Codes system into the CFDBS incorporating landings from 
Maine to North Carolina. Because of NMFS new mandatory dealer reporting requirements 
[http://www.nero.noaa.gov/fso/] as of May 1, 2004 dealer data has not been uploaded to the CFDBS. 
 
All DMR collected data were compared to the CFDBS data by year, month, state, port, gear and catch 
location (statistical area).  Unique CFDBS data, usually reported from other states, was appended to the 
historical database.  In the case where a match was made but the CFDBS amount landed was greater, the 
larger amount was used. In these cases, the CFDBS individual records were scrutinized for any possibility 
of duplicate reporting.  In all cases where duplicate data were found between sources, the data with the 
highest resolution in terms of date caught, gear and catch location were used in the database.  The CFDBS 
data are of a lesser resolution than VTR data but can still provide date caught, port landed, permit 
number, gear type, location by statistical area and pounds landed. 
 
ICNAF/NAFO was also a source of herring catch data from 1960 through 1981 
[http://www.nafo.ca/activities/FRAMES/AcFrFish.html].  These data encompassed all the foreign and 
some U.S. fishing that took place off the U.S. east coast until 1976 when the United States and Canada 
declared a 200 mile limit.  The catches were reported by country, month, year, gear type and NAFO 
divisions and sub divisions as catch locations.  Gear types were mapped to NMFS NEGEAR codes.  All 
reporting countries were standardized to a foreign vessel code and NAFO sub-divisions were given a 
TMS. 
 
Currently, from 1996 to the present, herring catch data are derived from NMFS Vessel Trip Reports 
(VTR) and from State catches of non-federally permitted fishermen.  The data are downloaded from the 
CUDA1 server located at the NMFS regional office in Gloucester, MA.  The records are checked for 
errors in gear, port, catch location and pounds kept and discarded.  This is accomplished by editing 
unmatched values against the respective MARVIN lookup tables, GIS plotting of reported coordinates, 
and proofing against the VTR image files.  Unmatched or illogical data was updated by inference from all 
the other data elements and other catch records. 
 
The described Atlantic herring historic catch and landings database was developed to provide the data 
elements in a standardized and continuous fashion.  Throughout the development of the database, newly 
found data were added, some existing data were replaced with better documented or higher resolution 
data, and some data were discarded where the documented source was unknown or could not be verified.  
For example, the VTR data which have timely, accurate and complete catch information can be changed 
by new found reports and/or verifications by NMFS that affect data in past years.  These changes will be 
reflected in the DMR database making these data somewhat inconsistent when compared to past data 
summaries. Overall, these changes are minimal compared to 100,000 mt annual herring catches. 
 
This is the most comprehensive database available, but given the number of sources, the size of the 
database and all the fields of collected data, the catch numbers should not be considered static.  
Future data edits and/or additions (for example late VTR data) could potentially alter the catch 
numbers. 
 
Table 33 and Figure 60 report total annual landings of Atlantic herring from 1960-2004, with landings 
from 1996-2004 derived from the VTR database.  In general, herring landings have hovered around 
100,000 metric tons since 1995, with a high of 123, 845 mt during that time period (1997).  Historical 
catches of herring were extremely high during a period of foreign fishing, which eventually led to the 
collapse of the Georges Bank stock component in the 1970s.  The average catch from 1965-1975 was 
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266,242 mt, more than double the amount that the U.S. fishery is currently catching, and more than the 
proposed value for MSY. 
 
Preliminary data for 2005 suggest that herring landings were about 93,390 mt, down 1.1% from 2004 and 
7.4% from 2003, but consistent with 2002 landings.  Herring landings averaged 101,778 mt from 2000-
2005, the time period under the Herring FMP.  Prior to implementation of the Herring FMP, landings 
averaged 113,307 mt from 1995-1999. 
 
Table 33  Total Landings (Metric Tons) of Atlantic Herring, 1960-2005 

Year Catch (mt)  Year Catch (mt) 
1960 49,320  1983 33,230 
1961 89,634  1984 46,660 
1962 210,924  1985 33,352 
1963 151,440  1986 40,219 
1964 173,639  1987 49,957 
1965 94,600  1988 53,617 
1966 185,200  1989 55,842 
1967 275,764  1990 55,406 
1968 445,656  1991 80,165 
1969 371,155  1992 92,749 
1970 306,423  1993 76,880 
1971 333,692  1994 63,701 
1972 248,526  1995 106,185 
1973 254,500  1996 117,275 
1974 210,502  1997 123,845 
1975 202,643  1998 108,428 
1976 115,338  1999 110,800 
1977 83,612  2000 108,818 
1978 72,732  2001 120,025 
1979 81,048  2002 93,157 
1980 99,445  2003 100,836 
1981 85,622  2004 94,440 
1982 44,448  2005* 93,390 

*2005 data are preliminary. 
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Figure 59  Annual Landings of Atlantic Herring, 1960-2005 (VTR) 
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*2005 data are preliminary. 
 
 

7.4.1.2.2.1 Landings by Management Area 
Table 34 and Table 35 summarize herring landings by month and management area from 1995-1999 and 
2000-2004 respectively.  Fishing activity summarized in Table 34 occurred prior to implementation of the 
Herring FMP, while Table 35 summarizes fishing activity under the first five years of the Atlantic herring 
management program. 
 
Comparing landings from Table 34 and Table 35 show several changes in the herring fishery since 
implementation of the FMP in 2000: 

• Landings from Area 1A declined significantly after the implementation of the Herring FMP in 2000, 
including a 60,000 mt TAC for Area 1A.  Landings from 1A averaged 74,967 mt from 1995-1999 
compared to 58,506 mt from 2001-2005 (22% decline in landings from 1A). 

• Landings from the Area 2 winter fishery also declined significantly after the implementation of the 
Herring FMP.  Landings from Area 2 averaged 26,053 mt from 1995-1999 compared to 13,870 mt 
from 2001-2005 (47% decline in landings from Area 2).  This could be attributable to recent increases 
in the Atlantic mackerel fishery in Area 2. 

• Although more variable over the time series, landings from Area 3 (Georges Bank) increased after the 
implementation of the Herring FMP.  Landings from Area 3 averaged 8,316 mt from 1995-1999 
compared to 18,271 mt from 2001-2005 (120% increase in landings from Area 3).  Landings from 
Area 3 in 2004 decreased, which is likely due, at least in part, to the fishery interactions with juvenile 
haddock bycatch on GB during the summer of 2004; many vessels claim to have tied up or fished in 
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other areas during this time.  2005 landings from Area 3 increased, presumably because the NMFS 
Emergency Rule offered vessels an opportunity to maintain fishing opportunities on Georges Bank 
while addressing haddock bycatch. 

 
The recent time series of landings (2000-2004) is also presented in a series of figures in Section 7.4.1.2.3 
of this document to illustrate the spatial distribution of the herring fishery. 
 
The ASMFC management measures for days out of the herring fishery in Area 1A may be responsible, in 
part, for changes in rates of landings from Area 1A.  In addition, Framework 1 to the Herring FMP, which 
implemented a seasonal split of the Area 1A quota, may have affected rates of landings in Area 1A. 
 
Pursuant to Amendment 1 to the Interstate FMP for Atlantic Herring, States are required to implement the 
days out provision (landing prohibition) for an area where the TAC is consistently fully harvested.  The 
provision was designed to slow the herring catch rate to supply the lobster bait market.  The peak demand 
for herring occurs late in the fishing year when the available quota is almost fully harvested in Area 1A.  
With landings prohibited two days of the weeks earlier in the fishing year, a greater portion of the quota 
remains during the time of the peak demand.  Additionally, the days out provision was designed to move 
effort out of the areas where catches are approaching the TAC and into areas where the TAC goes largely 
unused.  The days out provision allows incidental catches (up to 2,000 pounds) of herring to be landed 
from an area with the days out provision in effect. 
 
The days out provision in Amendment 1 can lead to a four-day landing prohibition, resulting in a major 
disruption of supply to the markets.  In response to the negative impact, the Section modified the 
implementation of the days out provision to be conservation-equivalent to Amendment 1.  Each year, the 
fishery’s closure date is projected based on the implementation of the Amendment 1 days out provision.  
This projection is compared to the closure date of a set number of days out of the fishery (one, two or 
three days out are usually analyzed) starting on a specific date earlier in the fishing year.  These 
projections are based on historical catch rates for a given management area reported through the NMFS 
Interactive Voice Reporting (IVR) system.  The Section always selects a scenario that is more 
conservative than the provision specified in Amendment 1. 
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Table 34  Atlantic Herring Landings (Metric Tons) by Month and Management Area, 1995-1999 (VTR) 

YEAR AREA JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL 
1995 1A 417   5,453 4,413 5,399 12,899 14,653 9,219 13,581 14,275 2,875 83,184 

 2X 7,283 7,122 5,762 701 242     2 486 1,404 23,001 
TOTAL  7,700 7,122 5,762 6,154 4,655 5,399 12,899 14,653 9,219 13,583 14,761 4,280 106,185
1996 1A 3 46 2 1,626 6,116 7,765 10,409 11,876 16,197 13,316 6,944 230 74,532 

 1B 0 0 0 177 1,427 2,153 396 3,381 229 67 440 43 8,313 
 2X 10,068 4,398 4,200 1,409 404 33 0 3 11 51 2,042 7,637 30,255 
 3X 113 82 29 0  2 22 5 501 1,144   1,898 

TOTAL  10,185 4,526 4,231 3,212 7,947 9,953 10,828 15,265 16,938 14,578 9,426 7,910 114,998
1997 1A 8 49 2 4,505 3,196 7,485 12,091 18,872 15,206 14,763 9,871 1,887 87,936 

 1B 0  0 118 295 325 539 741 0 49 559  2,626 
 2X 8,035 5,014 3,735 664 42 50 958 614 1,528 1,003 970 4,142 26,755 
 3X 0 0 34 0 966 1,031 2,676 81 577 926   6,292 

TOTAL  8,043 5,063 3,772 5,288 4,499 8,891 16,264 20,309 17,311 16,741 11,400 6,029 123,608
1998 1A 326 281 99 3,120 3,514 4,588 8,231 4,265 6,291 7,645 6,995 6,530 51,885 

 1B  0  392 216 135 207 248 96 287 406 1,198 3,185 
 2X 9,215 10,135 2,778 222 425 15 267 154 543 278 240 522 24,795 
 3X    576 462 5,054 3,792 5,670 7,305 3,077 409 141 26,487 

TOTAL  9,542 10,416 2,877 4,310 4,618 9,791 12,497 10,338 14,235 11,287 8,050 8,390 106,352
1999 1A 630 1 55 3,304 5,665 8,824 13,335 11,809 10,454 7,966 9,832 5,422 77,297 

 1B 272 0 0 0 45 148 0 0 2 58 106 57 689 
 2X 7,322 9,544 4,495 706 108 38 98 331 910 7 1,019 883 25,461 
 3X  143 522 921 452 1,460 291 280 1,792 1,039   6,901 
 4X         206    206 

TOTAL  8,224 9,688 5,071 4,931 6,270 10,471 13,724 12,421 13,364 9,069 10,957 6,362 110,553
Note: The Atlantic Herring FMP became effective at the start of the 2000 fishing year.  Data from the 2000 fishing year was included in the DSEIS 
for Amendment 1. 
Area 4X includes landings that were reported with coordinates in Canadian waters. 
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Table 35  Atlantic Herring Landings (Metric Tons) by Month and Management Area, 2001-2005 (VTR) 

YEAR AREA JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC TOTAL 
2001 1A 3 1,715 1,273 2,814 6,587 8,578 8,190 7,254 5,046 9,243 2,689 137 53,530 
 1B 63 1 68 45 134 110  839 1,925 369 5,717 6,402 15,674 
 2X 9,084 4,429 447 869 56 100 55 2 96 3 64 623 15,828 
 3X      755 7,492 8,271 12,136 5,972 314 53 34,992 
TOTAL  9,150 6,144 1,788 3,728 6,778 9,543 15,738 16,367 19,203 15,587 8,784 7,215 120,025
2002 1A 1,653 1,223 852 2,987 249 9,792 13,290 7,455 7,805 5,897 8,771 311 60,284 
 1B 1,701 793 436 112 1,133 374 531 135 293 20 14 1,766 7,310 
 2X 5,499 4,237 593 79 187 0 1 1 138 1 125 449 11,310 
 3X 589 0  43 733 792 3,324 2,064 3,853 2,750 4  14,154 
TOTAL  9,442 6,253 1,881 3,222 2,302 10,959 17,146 9,655 12,089 8,668 8,913 2,526 93,057 
2003 1A 185 11 14 260 4,151 9,826 6,082 12,557 12,518 6,821 7,129  59,552 
 1B 0   122 9 194 980 239 113 1 1,608 2,100 5,366 
 2X 4,535 3,188 1,931 343 352 0 1 2 453 3 115 5,014 15,938 
 3X   17 172 97 673 11,011 2,677 1,653 3,551 6 2 19,859 
 4X          121   121 
TOTAL  4,720 3,199 1,962 897 4,609 10,693 18,072 15,475 14,737 10,497 8,858 7,116 100,836
2004 1A 53 3 13 456 5,274 10,255 10,320 8,661 7,725 8,801 8,332 108 60,003 
 1B 2,667      139 696 2,596 687 4,147 2,835 13,767 
 2X 1,631 4,220 1,447 1,646 90 1 1 1 3 3 132 2,512 11,687 
 3X     17  1,432 4,852 2,114 353 181 2 8,952 
TOTAL  4,351 4,223 1,461 2,102 5,381 10,287 11,892 14,211 12,439 9,844 12,793 5,458 94,440 
2005 1A 1 1 3 16 5,923 6,860 8,607 6,293 10,917 10,533 10,005 0 59,161 
 1B     261 45 387 142  1,274 2,406 1,593 6,109 
 2X 4,364 4,048 2,885 535 392 0 1 2 1 1 1 2,359 14,588 
 3X 77    101  1,566 7,841 3,317 351  145 13,397 
TOTAL  4,442 4,049 3,020 551 6,676 6,906 10,562 14,282 14,235 12,159 12,411 4,098 93,390 
Note: The Atlantic Herring FMP became effective at the start of the 2000 fishing year.  Data from the 2000 fishing year was included in the DSEIS 
for Amendment 1. 
Area 4X includes landings that were reported with coordinates in Canadian waters. 
*2005 data are preliminary. 
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7.4.1.2.2.2 Landings by Gear 
Table 36 summarizes Atlantic herring landings by gear type from 1995-2004, and Figure 60 shows 
cumulative herring landings by gear type from 2001-2005. 
 
Purse seines, midwater trawls (single), and pair trawls are the three primary gears involved in the Atlantic 
herring fishery.  Table 36 shows the more recent emergence of midwater trawls and particularly pair 
trawls in the fishery, replacing purse seines as the primary gear in the fishery.  Landings from purse seines 
averaged 46,407 mt from 1995-1999 compared to 21,659 mt from 2001-2005.  Pair trawl landings were 
only about 1,000 mt in 1995 and 1996 compared to 65,660 mt in 2003 and 57,660 mt in 2004.  Midwater 
trawl landings also have declined over the time series, as many midwater trawl vessels have converted to 
pair trawling. 
 
Figure 60  Cumulative Atlantic Herring Landings (Metric Tons) by Gear Type, 2001-2005 (VTR) 
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Table 36  Atlantic Herring Landings (Metric Tons) by Gear Type, 1995-2005 (VTR) 

YEAR GILLNET HANDLINE OTHER SHRIMP 
TRAWL TRAPS POUND 

NET 
PURSE 
SEINE 

STOP 
SEINE 

FISH 
TRAWL MIDWATER PAIR 

TRAWL WEIR TOTAL 

1995 6      56,544  2,680 45,616 1,339  106,185

1996 12 16 24 39 1  50,561 484 4,053 60,943 1,052 76 117,262

1997 43 5 1 68 11 11 60,810  2,047 51,816 8,831 214 123,856

1998 8 4 191 37 3 3 24,256 4,532 7,585 56,497 15,165 151 108,431

1999 56 5  52   39,866 223 3,643 42,448 24,139 365 110,797

2000 10 4  8   29,609  2,011 37,676 39,460  108,779

2001 8 11  35   20,691  1,651 39,235 58,395  120,025

2002 7 14  6   20,096  1,214 24,364 47,455  93,156 

2003 12 3 1 8 14  17,939  1,029 16,172 65,660  100,838

2004 34 8 1 8 1  19,958  2,306 14,428 57,695  94,440 

2005 7 2 7 2 6  16,307  1,358 19,130 56,571  93,390 

Note: The Atlantic Herring FMP became effective at the start of the 2000 fishing year. 
In addition, Scottish seines accounted for one metric ton of landings in 2003. 
*2005 data are preliminary. 
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7.4.1.2.2.3 Herring Landings by Port 
Table 37 summarizes Atlantic herring landings by port from 1995-2005 for the major ports involved in 
the Atlantic herring fishery.  These points of landing are provided by fishermen in their vessel trip reports.  
Small amounts of herring landings were also reported in numerous additional ports (probably landed for 
lobster bait) during this time period, which are not listed in Table 37.  Some of these additional ports 
include Ocean City MD, Point Pleasant NJ, Rockport MA, Wanchese NC, Chatham and Provincetown 
MA, New London CT, Long Island NY (Montauk, Greenport, Shinnecock), and many smaller ports 
involved in the lobster fishery throughout the State of Maine (Beals Island, Islesford, Northeast Harbor, 
Harpswell, Addison, Cundys Harbor, Friendship, Belfast, and Small Point, among others). 
 
In 2005, Gloucester MA was the top reported port of landing for Atlantic herring (31,809 mt), followed 
by Rockland ME (13,943 mt), Portland ME (13,902 mt), New Bedford MA (9,973 mt), and Providence, 
RI (3,898 mt).  Gloucester has been the top port for herring landings since 2001 and maintained high 
levels of herring landings throughout the time series presented in Table 37.  Herring landings in New 
Bedford increased significantly in recent years, possibly due to a new processing plant. 
 
Other ports with high levels of herring landings in 2005 include Stonington ME, Vinalhaven ME, Port 
Clyde, ME, Newington, NH, and Portsmouth, NH.  Fall River, Massachusetts also reported high herring 
landings for the first time in 2005 – 1,373 mt – presumably due to recent developments in shoreside 
processing for pelagics. 
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Table 37  Atlantic Herring Landings (Metric Tons) by Port, 1995-2005 (VTR) 

PORT STATE 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 Grand 
Total 

Bath ME 0 1,211 186 1,242 9,992 12,789 4,670 0 0 144 0 30,234 
Boothbay Harbor ME 0 3 1 1 3 0 0 0 0 356 15 379 
Boston MA 0 0 0 0 0 0 1,278 0 0 0 0 1,278 
Cape May NJ 162 318 58 1,170 230 1,874 2,221 741 481 8 209 7,472 
Gloucester MA 21,080 22,587 26,841 34,284 15,703 5,927 26,276 26,221 21,769 27,028 31,809 259,525 
Hampton NH 0 183 6 13 8 1 5 53 0 7 93 369 
Hampton VA 452 951 369 315 192 12 36 0 2 6 0 2,335 
Jamestown RI 0 415 472 0 0 0 0 0 0 0 0 887 
Lubec ME 0 0 50 108 221 9 0 0 0 0 0 388 
New Bedford MA 0 2,081 1,635 1,022 1,875 136 131 52 16,367 7,791 9,973 41,063 
New Harbor ME 0 850 1,070 760 1,349 705 1,497 679 26 69 22 7,027 
Newington NH 0 0 0 0 742 0 206 3,887 6,311 5,696 2,832 19,674 
Newport RI 1,262 983 902 5 2 2 0 8 281 313 490 4,248 
North Kingstown RI 918 15,596 8,317 6,104 7,591 12,800 9,102 6,218 1,382 1,065 1,005 70,098 
Point Judith RI 18,638 7,269 8,301 7,804 6,198 7,150 5,631 5,067 3,102 2,130 1,464 72,754 
Port Clyde ME 0 14 1 0 0 0 0 0 0 1,266 2,322 3,603 
Portland ME 29,246 15,534 11,618 4,716 15,603 25,090 32,366 22,878 19,644 17,791 13,902 208,388 
Portsmouth RI 0 3,154 2,819 0 0 4,453 1,813 0 0 0 0 12,239 
Portsmouth NH 12 110 203 131 61 6,227 7,648 1,517 1,351 800 2,423 20,483 
Prospect Harbor ME 0 155 3,793 1,107 3,897 3,124 4,166 2,632 3,482 2,898 1,133 26,387 
Providence RI 0 0 0 3,699 3,360 435 0 0 2,248 3,215 3,898 16,855 
Rockland ME 19,490 17,855 26,418 13,407 18,293 15,851 9,059 13,414 13,282 15,770 13,943 176,782 
Seabrook NH 0 31 99 133 71 2 22 40 61 96 49 604 
South Bristol ME 0 1,193 1,093 0 3 7 1 0 0 0 0 2,297 
Stonington CT 0 7 13 22 75 106 12 499 6 7 0 747 
Stonington ME 0 48 0 1,614 2,851 7,364 8,155 4,799 5,492 4,234 3,039 37,596 
Vinalhaven ME 3,523 152 355 764 737 4,194 4,074 4,185 4,122 2,674 2,925 27,705 
Winterport ME 0 0 0 0 0 0 1,061 0 0 0 0 1,061 

*2005 data are preliminary. 
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7.4.1.2.3 Spatial Distribution of Fishing Effort 
The following figures illustrate fishing patterns in the Atlantic herring fishery (trips landing more than 
500 pounds) by year (2000-2004, the time period under the Herring FMP) and by season (1996, 2000, and 
2004 comparisons).  Landings data associated with the following figures can be found in Section 7.4.1.2.2 
of this document (p. 268). 
 
Figure 61  Distribution of Herring Fishing Effort by Management Area, 2000-2004 
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Figure 62 illustrates the spatial distribution of effort in the Atlantic herring fishery for the 2000 fishing 
year (see Table 35 in Section 7.4.1.2.2 for landings data associated with the figure).  Total landings in 
2000 were 108,818 mt with 56% from Area 1A (60,931 mt), 7% from Area 1B (7,372 mt), 25% from 
Area 2 (26,923 mt) and 12% from Area 3 (13,591 mt).   In Area 1A fishing activity focused on banks off 
northern Massachusetts, New Hampshire and the western and central coast of Maine.  Some of these 
fishing areas include, Jeffreys Ledge, Platts Bank, The Kettle, 11 Mile Ridge and Outer Fall.  Fishing 
activity in Area 1B was generally divided between Cashes Ledge and along the eastern shore of Cape 
Cod.  The fishery in Area 2 centered around Rhode Island Sound, south of Block Island, RI and west 
toward Montauk, NY.  Fishing in Area 3 was isolated to the northern edge of Georges Bank.  Scattered 
catches occurred in all management areas and largely represent reports of small amounts of herring from 
vessels engaged in other fisheries. 
 
Figure 62  VTR Catches of Atlantic Herring (>500 lb) for 2000 
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Figure 63 illustrates the spatial distribution of effort in the Atlantic herring fishery for the 2001 fishing 
year (see Table 35 in Section 7.4.1.2.2 for landings data associated with the figure).  Total landings in 
2001 were 120,025 mt with 45% from Area 1A (53,530 mt), 13% from Area 1B (15,674 mt), 13% from 
Area 2 (15,828 mt) and 29% from Area 3 (34,992 mt).   In Area 1A fishing activity again focused on 
banks off northern Massachusetts, New Hampshire and the western and central coast of Maine with two 
exceptions.  In addition to the activity on Jeffreys Ledge, Platts Bank, The Kettle, 11 Mile Ridge and 
Outer Fall a significant amount of fish were landed from Schoodic Ridge off the eastern coast of Maine.  
Massachusetts Bay and Scantum Basin (north and south of Gloucester, MA respectively) also supported 
significant herring catches in 2001.  Fishing activity in Area 1B was focused along the eastern shore of 
Cape Cod.  Almost no fish were landed from Cashes Ledge in 2001.  This reflects a general shift in the 
Area 1B catch from a spring fishery on Cashes Ledge to a fall fishery along Cape Cod.  Because of the 
limited quota (10,000 mt) Area 1B does not normally support a year round harvest.  The fishery in Area 2 
was much smaller than in 2000 (11,095 mt less) and shifted slightly south and west to the waters south of 
Block Island, RI and Long Island, NY.  Fishing in Area 3 occurred on the northern edge of Georges Bank 
and expanded to Franklin Swell along the 3/1B line.  Scattered catches occurred in all management areas 
and largely represent reports of small amounts of herring from vessels engaged in other fisheries. 
 
Figure 63  VTR Catches of Atlantic Herring (>500 lb) for 2001 
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Figure 64 illustrates the spatial distribution of effort in the Atlantic herring fishery for the 2002 fishing 
year (see Table 35 in Section 7.4.1.2.2 for landings data associated with the figure).  Total landings in 
2002 were 93,057 mt with 65% from Area 1A (60,284 mt), 8% from Area 1B (7,310 mt), 12% from Area 
2 (11,310 mt) and 15% from Area 3 (14,154 mt).   In Area 1A fishing activity was broadly dispersed over 
the coasts of Maine, New Hampshire and Massachusetts.  Fishing activity occurred from the Cutler shore 
in downeast Maine to Massachusetts Bay.  There was less activity on Platts Bank than in previous years.  
Fishing activity in Area 1B was again focused along the eastern shore of Cape Cod during the fall.  The 
fishery in Area 2 continued to shift from Block Island, RI toward Montauk, NY.  Fishing in Area 3 was 
again scattered along the northern edge of Georges Bank and on Franklin Swell.  The Area 3 catch was 
dramatically smaller in 2002 than in 2001, a difference of 20,838 mt.  Additional catches occurred 
throughout all management areas and largely represent reports of small amounts of herring from vessels 
engaged in other fisheries. 
 
Figure 64  VTR Catches of Atlantic Herring (>500 lb) for 2002 
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Figure 65 illustrates the spatial distribution of effort in the Atlantic herring fishery for the 2003 fishing 
year (see Table 35 in Section 7.4.1.2.2 for landings data associated with the figure).  Total landings in 
2003 were 100,836 mt with 59% from Area 1A (59,552 mt), 5% from Area 1B (5,366 mt), 16% from 
Area 2 (15,938 mt) and 20% from Area 3 (19,859 mt).   In Area 1A fishing activity was broadly dispersed 
over the coasts of Maine, New Hampshire and Massachusetts.  Catch data seem to indicate a pattern of 
continued increased catches on Schoodic Ridge and around Mt. Desert Rock while activity apparently 
decreased in Massachusetts Bay and Jeffreys Ledge.  Fishing activity in Area 1B was again focused along 
the eastern shore of Cape Cod.  The fishery in Area 2 maintained a similar pattern as seen in 2002 
extending from Block Island, RI toward Montauk, NY.  Fishing in Area 3 was focused along the northern 
edge of Georges Bank with almost no activity on Franklin Swell.  Scattered catches occurred throughout 
all management areas and largely represent reports of small amounts of herring from vessels engaged in 
other fisheries. 
 
Figure 65  VTR Catches of Atlantic Herring (>500 lb) for 2003 
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Figure 66 illustrates the spatial distribution of effort in the Atlantic herring fishery for the 2004 fishing 
year (see Table 35 in Section 7.4.1.2.2 for landings data associated with the figure).  Total landings in 
2004 were 94,152* mt with 64% from Area 1A (59,922 mt), 14% from Area 1B (13,629 mt), 12% from 
Area 2 (11,984 mt) and 9% from Area 3 (8,917 mt).  In Area 1A, fishing activity remained relatively the 
same as in 2003 with perhaps slightly more fish removed from banks off midcoast Maine.  Fishing 
activity in Area 1B was again focused along the eastern shore of Cape Cod.  There was also some activity 
on the portion of Franklin Swell in Area 1B.  The fishery in Area 2 was widely distributed between Block 
Island, RI and Hudson Canyon located southeast of New York City.  Fishing in Area 3 was scattered 
along the northern edge of Georges Bank and a small amount of activity occurred on Franklin Swell.  The 
Area 3 catch was extremely reduced in 2004 to only 8,917 mt or 15% of the available quota.  The 
reduction in catch from Area 3 may be due in large part to increased encounters with juvenile haddock 
bycatch on Georges Bank during the summer of 2004; many vessels reported significant reductions in 
fishing activity on GB during this time due to concerns about the potential for violations associated with 
possessing juvenile haddock.  Additional catches occurred throughout all management areas and largely 
represent reports of small amounts of herring from vessels engaged in other fisheries.  These catches 
include herring landed in conjunction with mackerel from waters off the mid-Atlantic coast. 
 
Figure 66  VTR Catches of Atlantic Herring (>500 lb) for 2004 

 
*2004 data are preliminary. 
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7.4.1.2.3.1 Winter Fishing: January – April 
Figure 68 illustrates the spatial distribution of effort in the Atlantic herring fishery during the winter 
(January – April) and provides a comparison between the 1996, 2000, and 2004 fishing years (see Section 
7.4.1.2.2 for landings data associated with the figure).  The Atlantic herring winter fishery is generally 
prosecuted south of New England in management Area 2.  In 1996, 20,074 mt were caught in Area 2 
between January and March (66% of the total annual catch in Area 2).  The 2000 winter fishery resulted 
in 21,483 mt harvested from Area 2 over the same time period.  In 2004, the Area 2 catch was only 8,944 
mt (18% of the available quota).  The number of trips in Area 2 decreased from 377 in 1996 to 350 in 
2000 and 159 in 2004.  The increased effort in the mackerel fishery is a major reason for the significant 
drop in the number of herring trips in 2004.   
 
Herring trips were dispersed from around Block Island, RI and west from Montauk, NY out to the 
continental shelf in 1996.  A few sizable trips were made on Jeffreys Ledge in Area 1A and a single trip 
was made on Cashes Ledge in Area 1B.  The southern extent of the winter fishery seemed to be off 
Chesapeake Bay with only one trip of any significant catch.  In 2000, the winter fishery was more 
concentrated in Rhode Island Sound and south of Montauk, NY.  Several large catches were also made 
further to the west along the southern shore of Long Island, NY and in the Hudson Canyon area.  Some 
mid size catches were also landed from Area 1A and Area 3 during the winter fishery.  Only one trip from 
Area 1B was reported.  The 2004 fishery represented a major shift of activity to the southwest.  Almost no 
large catches were reported from the area around Block Island.  The bulk of fishing trips occurred south 
of Long Island and around Hudson Canyon with a few mid-size trips reported off Delaware Bay.  As in 
other years, scattered trips were reported from Areas 1A and 1B; however, there were no reports of 
catches in Area 3. 
 
Figure 67  Distribution of Herring Fishing Effort During Winter (January – April) 
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Figure 68  Spatial Distribution of Fishing Effort from January – April in 1996, 2000, and 2004 

1996 2000 

Symbols represent the following divisions: 

Small Circle = 1-100 mt 

Medium Circle = 101-250 mt 

Large Circle = 251-500 mt 

2004 
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7.4.1.2.3.2 Summer Fishing: May – August 
Figure 70 illustrates the spatial distribution of effort in the Atlantic herring fishery during the summer 
(May – August) and provides a comparison between the 1996, 2000, and 2004 fishing years (see Section 
7.4.1.2.2 for landings data associated with the figure).  The Atlantic herring summer fishery is generally 
prosecuted throughout the Gulf of Maine in Areas 1A, 1B and 3.  In 1996, 74,532 mt were caught in Area 
1A with 36,167 mt (49% of the total) taken between May and August.    The 2000 summer fishery 
resulted in 44,547 mt harvested from Area 1A over the same time period (73% of the total Area 1A 
landings).  In 2004, the Area 1A catch was 34,532 mt (56% of the total Area 1A landings).  It is important 
to note that the quota for Area 1A was implemented in 2000 at 60,000 mt.  In 1996 there was no Total 
Allowable Catch (TAC) limit and landings exceeded the level later imposed on Area 1A.  There was a 
fishery in Area 1B in 1996 with 7,357 mt landed between May and August (88% of the annual Area 1B 
catch).  In 2000 and 2004 there was virtually no fishery in Area 1B during this period.  No directed 
herring fishing occurs in Area 2 during the summer months and catches in all three years were minimal 
(<500 mt total).  The catch in Area 3 was comparatively minimal in all years ranging from 29 mt in 1996 
to 3,859 mt in 2000 and 6,302 mt in 2004.   
 
The number of trips in Area 1A during the summer fishery decreased from 1,090 in 1996 to 681 in 2000 
and 599 in 2004.  Quota restrictions and effort controls (implemented through the Atlantic State Marine 
Fisheries Commission in 2000) are likely factors in the reduction of trip numbers.  Herring trips were 
dispersed from south of Mt Desert Island to Massachusetts Bay and Provincetown, MA in 1996 and 2000.  
In 2004, catches were made fairly evenly across all of Area 1A from Jonesport, ME to Gloucester, MA.    
The number of trips in Area 1B was 140 in 1996 before area TACs were implemented and only 18 and 7 
trips respectively in 2000 and 2004.  The Area 1B fishery in 1996 was clearly focused on Cashes Ledge 
while in 2000 and 2004 very little if any herring were removed from that area.  The number of trips in 
Area 3 averaged 32 among the three years with the highest number in 2004 (45 versus 23 in 1996 and 28 
in 2000).  The reason for this might be the convention of counting pair trawl trips as two individual 
events.  There were three vessels that reported using pair trawl gear in 1996, while 16 vessels pair trawled 
in 2004.  The fishery in Area 3 consistently occurs along the northern edge of Georges Bank.  In both 
2000 and 2004 a trip was made in the central region of the bank but was not repeated.  An active fishery 
took place on Franklin Swell in 2004.  Although this fishery along the Area 3/1B line was not apparent in 
the other two representative years (1996 and 2000), it also occurred to a sizable extent in 2001. 
 
Figure 69 Distribution of Herring Fishing Effort During Summer (May – August) 
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Figure 70  Spatial Distribution of Fishing Effort from May – August in 1996, 2000, and 2004 

1996 2000 

Symbols represent the following divisions: 

Small Circle = 1-100 mt 

Medium Circle = 101-250 mt 

Large Circle = 251-500 mt 

2004 
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7.4.1.2.3.3 Fall Fishing: September – December 
Figure 72 illustrates the spatial distribution of effort in the Atlantic herring fishery during the fall 
(September – December) and provides a comparison between the 1996, 2000, and 2004 fishing years (see 
Section 7.4.1.2.2 for landings data associated with the figure).  In 1996, 36,688 mt were caught in Area 
1A between September and December (49% of the annual catch in Area 1A).  The 2000 fall fishery 
resulted in 14,600 mt harvested from Area 1A over the same time period (24% of the total Area 1A 
landings).  In 2004, the Area 1A catch was 24,864 mt (41% of the total Area 1A landings).  It is important 
to note that the quota for Area 1A was implemented in 2000 at 60,000 mt.  Area 1A closures occurred in 
2000 (October 27) and in 2004 (November 19) when the TAC was reached.  There was a small fall 
fishery in Area 1B in 1996 with 778 mt landed between September and December.  In 2000 and 2004, 
there was a tremendous increase in the Area 1B fall fishery with 6,337 mt taken in 2000 and 10,128 mt 
taken in 2004.  These catch increases are largely due to the shift of effort out of Area 1A after the TAC 
closures to the open Area 1B.  The fall catch in Area 2 steadily decreased from 9,741 mt in 1996 to 5,419 
mt in 2000 and 2,647 mt in 2004.  This decrease is most likely due to the prolonged Area 1A fishery 
followed by the Area 1B fall fishery and the increase of activity in the mackerel fishery.  Although 
mackerel fishing does not generally start until January, many vessels haul out for repairs and preparations 
in the late fall.  The catch in Area 3 fluctuated from 1,645 in 1996 to 9,055 in 2000 and back down to 
2,615 in 2004.  None of these representative years capture one of the more recent active fisheries on 
Georges Bank.  For example, in 2001, a total of 34,992 mt were landed in Area 3 with 18,474 coming 
from the fall fishery.  There are several possible explanations for this increased catch in 2001 including 
fish availability and the presence of Joint Ventures in Area 3.  Conversely, the limited catch in 2004 was 
partially a result of decreased effort due to bycatch interactions. 
 
The number of trips in Area 1A during the fall fishery was 762 in 1996.  That number dropped 
significantly in 2000 to 217 and only rose to 403 in 2004.  Quota restrictions, spawning closures and 
effort controls are likely factors in the reduction of trip numbers in both 2000 and 2004.  Herring trips 
were dispersed from south of Mt Desert Island to Massachusetts Bay and Provincetown, MA in 1996.  In 
2000 the 1A fishery covered the waters from Schoodic Ridges (south of Prospect Harbor, ME) to 
Gloucester, MA.  The southwestern protraction of the 1A fishery in 2000 is likely due to the early quota 
closure.  The range of the 2004 fall fishery was almost identical to the summery fishery.  The number of 
trips in Area 1B was 21 in 1996 and steadily increased to 49 in 2000 and 83 trips in 2004.  The increase in 
trip numbers is again likely the result of a shift in effort from Area 1A after the TAC closures.  The Area 
1B fishery in 1996 mostly occurred on Cashes Ledge while in 2000 catches were distributed between 
Cashes Ledge, Franklin Swell and the eastern shore of Cape Cod.  The 2004 Area 1B fishery centered on 
Franklin Swell and along the eastern shore of Cape Cod.  Herring trips in Area 2 declined from 192 in 
1996 to 108 in 2000 and 66 in 2004.  Effort was dispersed from south of Nantucket Island to Rhode 
Island Sound in 1996 while in 2000 slightly more effort occurred south of Montauk, NY.  The 2004 
fishery was scattered between waters south of Martha’s Vineyard and Nantucket Island to Montauk, NY.  
The number of trips in Area 3 steadily increased from 37 in 1996 to 72 in 2000 and 136 in 2004.  A 
partial explanation for the increase in trip numbers but decreased catch in 2004 might be the convention 
of counting pair trawl trips as two individual events.  There were three vessels that reported using pair 
trawl gear in 1996, while 16 vessels pair trawled in 2004.  The fishery in Area 3 consistently occurs along 
the northern edge of Georges Bank and Franklin Swell. 
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Figure 71  Distribution of Herring Fishing Effort During Fall (September – December) 
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Figure 72  Spatial Distribution of Fishing Effort from September – December in 1996, 2000, and 

2004 
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Symbols represent the following divisions: 

Small Circle = 1-100 mt 

Medium Circle = 101-250 mt 
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7.4.1.2.4 Catch at Age (CAA) 
Examination of the catch at age matrix for the entire herring fishery reveals interesting trends within the 
data.  Table 38 presents a catch-at-age matrix for the Atlantic herring fishery based on VTR data through 
2004.  However, due to timing, only the updated VTR data for the 2004 fishing year were available to 
construct this matrix; the updated historical VTR data presented in Section 7.4.1.2.2 of this document 
have not been incorporated into the CAA matrix at this time.  Therefore, the CAA matrix should be 
interpreted with caution.  Changes in how much herring was caught in historical years as well as where it 
was caught will affect the CAA matrix.  The model that produces this matrix will be updated and re-run 
as time permits; the next TRAC assessment in Spring 2006 should yield new results that can be 
incorporated into the Council’s herring specification process. 
 
Nevertheless, the CAA matrix appears to be helpful to track strong year classes and provide a better 
understanding of the proportion of juveniles versus adults harvested in the Atlantic herring fishery.  
Strong year classes are noticeable particularly for 1994, 1998, and 2001 (Table 38).  The 1994 and 1998 
year classes seem particularly strong on a complex-wide basis.  The 2001 year class appears to be very 
strong and may be the cause for increased catches of two-year olds in 2003 and one-year olds in 2002.  
Other strong year classes (notably from 1994 and 1998) were similarly observed in the catch at age. 
 
Overall, the age structure of Atlantic herring catch has shifted to older individuals in recent years.  This 
trend may be attributable to many factors, including the abundance of older age classes due to increased 
recruitment and low fishing mortality, and industry/market trends towards landing larger fish. 
 
The CAA matrix will be updated and re-evaluated as part of the upcoming TRAC Assessment for the 
Atlantic herring stock complex (Spring 2006).  Any new information from the TRAC Assessment, if 
available, will be considered by the Council during the process for determining herring fishery 
specifications for the 2007-2009 fishing years (Summer/Fall 2006) and will be included in the EA for the 
specifications. 
 
Table 38  Herring Catch at Age in Percentage by Weight and Number* 

By Percentage Weight
1 2 3 4 5 6 7 8 9 10 11 + Total

1998 0.00 0.13 0.11 0.47 0.10 0.06 0.07 0.04 0.01 0.00 0.00 1.00
1999 0.00 0.06 0.27 0.10 0.31 0.13 0.07 0.04 0.01 0.00 0.00 1.00
2000 0.00 0.14 0.05 0.16 0.24 0.30 0.09 0.03 0.01 0.00 0.00 1.00
2001 0.00 0.04 0.32 0.06 0.13 0.18 0.21 0.05 0.01 0.00 0.00 1.00
2002 0.00 0.06 0.11 0.35 0.14 0.12 0.14 0.07 0.01 0.00 0.00 1.00
2003 0.00 0.16 0.14 0.09 0.30 0.11 0.12 0.06 0.01 0.00 0.00 1.00
2004 0.00 0.04 0.39 0.12 0.12 0.22 0.08 0.03 0.00 0.00 0.00 1.00

By Percentage Numbers
1 2 3 4 5 6 7 8 9 10 11 + Total

1998 0.00 0.30 0.14 0.40 0.07 0.04 0.04 0.02 0.01 0.00 0.00 1.00
1999 0.00 0.13 0.34 0.10 0.26 0.10 0.04 0.02 0.01 0.00 0.00 1.00
2000 0.00 0.26 0.06 0.16 0.21 0.23 0.06 0.02 0.00 0.00 0.00 1.00
2001 0.00 0.08 0.42 0.06 0.11 0.14 0.15 0.03 0.01 0.00 0.00 1.00
2002 0.02 0.13 0.14 0.35 0.11 0.10 0.10 0.05 0.01 0.00 0.00 1.00
2003 0.00 0.30 0.18 0.08 0.23 0.08 0.07 0.04 0.01 0.00 0.00 1.00
2004 0.00 0.09 0.49 0.11 0.10 0.15 0.05 0.02 0.00 0.00 0.00 1.00  

*Data from years prior to 2004 need to be updated; a revised CAA matrix will be provided following the 
TRAC Assessment in 2006. 
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7.4.1.3 Economic Factors – Vessels and Crew 
The information provided in this section is based on VTR data through the 2004 fishing year.  2005 VTR 
data are still preliminary at the time of this writing, so this section will be updated with 2005 data as part 
of the process for determining the herring fishery specifications for the 2007-2009 fishing years 
(Summer/Fall 2006).  Updated information will be included in the EA for the 2007-2009 specifications. 
 
In 2004, the gear type that brought the largest amount of herring to market was the midwater pair trawl at 
57,186 mt.  This is a 15.4% decrease from 2003 levels but overall landings also declined by 9.5%.  The 
recent trend, however, has been a movement from single midwater trawl and purse seine vessels to pair 
trawling.  Single vessel midwater trawls accounted for 14,093 metric tons of herring, which is a 42% 
decline from 2002 landings.  Purse seine landings totaled 19,496 metric tons; a 4% decline from 2002.  
Bottom trawl gear accounted for 3,083 metric tons, about a 2,000 mt increase from 2002 and 2003 levels.  
Landings by U.S. weirs in 2004 amounted to 4.4 metric tons. 
 
Most herring sold in 2004 was taken from Area 1A (60,070 mt) which is capped at 60,000 mt.  Area 1B 
landings (13,282 mt) were 82.7% higher than they were in 2002.  The Area 2 landings were 11,689 metric 
tons which is 29% less than 2003 landings but even with 2002 levels.  Area 3 landings were 8,659 metric 
tons which is 38.8% lower than 2002 landings.  Table 39 shows landings from the various gears used in 
2002 through 2004 and the activities of each in the herring management areas. 
 
Table 40 reports the same information as found in Table 39 except that instead of listing herring landings 
by gear used, each vessel was assigned a principal gear based on the gear that landed the most herring.  
Since some vessels used multiple gears to catch herring, this principal gear designation was necessary to 
describe herring fishery activity by vessel.  For example, some vessels which primarily used midwater 
trawl gear landed herring with other gears; the actual gear used is shown in Table 39, while Table 40 lists 
all landings under the primary gear used by the vessel.  For pair trawl gear, trips and days are counted for 
each participating vessel.  For example, if two vessels make a two day pair trawl trip, the total number of 
trips would equal two and the total number of days at sea would equal four.  Table 41 reports the number 
of vessels associated with the landings and effort information in Table 40. 
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Table 39  Metric Tons of Herring Sold by Gear and Management Area in 2002 – 2004 

Gear Type Year Area 1A Area 1B Area 2 Area 3 Unknown Total 
Bottom Trawl 2002 76.2 0.9 1,130.4 12.1 0.5 1,220.0 
 2003 100.8 1.2 861.0 85.3 1.0 1,049.2 
 2004 1,526.2 4.8 1,549.6 1.9  3,082.6 
Midwater Pair Trawl 2002 26,740.6 5,307.2 6,021.9 8,758.7 426.6 47,255.0 
 2003 33,800.5 4,230.6 11,376.4 17,603.7 549.6 67,560.7 
 2004 30,825.2 11,790.9 7,343.7 7,177.2 49.0 57,186.0 
Midwater Trawl 2002 13,416.7 1,299.9 4,148.2 5,372.4 42.9 24,280.0 
 2003 7,816.6 1,000.9 4,237.9 3,645.2 43.1 16,743.6 
 2004 8,362.6 1,486.7 2,764.5 1,479.7  14,093.4 
Purse Seine 2002 19,445.6 660.8   241.3 20,347.7 
 2003 18,157.8 132.4   121.1 18,411.3 
 2004 19,352.9    143.6 19,496.5 
Weir 2002   0.8   0.8 
 2003   0.5   0.5 
 2004   4.4   4.4 
Other 2002 2.6  7.1 10.7 0.3 20.6 
 2003 14.5 0.8 13.3   28.7 
 2004 3.8 0.0 26.9  0.8 31.5 
All Gear Types 2002 59,681.6 7,268.8 11,308.3 14,153.8 711.4 93,123.9 
 2003 59,890.2 5,365.9 16,489.0 21,334.1 714.8 103,794.0
 2004 60,070.7 13,282.4 11,689.1 8,658.7 193.4 93,894.3 
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Table 40  Herring Trips and Days, and Herring Sold (mt) by Management Area and Principal Herring Gear for 2002 – 2004 

Area 1A Area 1B Area 2 Area 3 Unknown Area 
Principal Gear  

2002 2003 2004 2002 2003 2004 2002 2003 2004 2002 2003 2004 2002 2003 2004 

Bottom Trawl No. Trips 306.0 168.0 317.0 5.0 8.0 10.0 186.0 116.0 170.0 10.0 37.0 1.0 2.0 4.0  

 Days-at-sea 162.4 84.0 155.9 23.0 10.9 12.7 136.5 155.2 172.2 49.9 197.6 7.2 1.1 4.4  

 Landings (mt) 343.8 100.8 1,673.6 0.9 1.2 4.8 1,051.8 968.2 1,549.6 12.1 85.3 1.9 0.5 1.0  

Pair Trawl No. Trips 428.0 392.0 374.0 74.0 40.0 97.0 59.0 104.0 78.0 103.0 129.0 61.0 7.0 6.0 1.0 

 Days-at-sea 467.9 501.4 476.3 116.9 69.6 166.9 71.0 236.2 173.3 280.4 421.4 170.3 10.4 6.5 0.8 

 Landings (mt) 29,697.8 32,839.9 29,689.5 5,624.7 4,230.6 11,790.9 6,144.3 11,767.9 7,764.5 8,818.7 17,795.2 7,177.2 465.0 477.1 49.0 

Midwater Trawl No. Trips 236.0 183.0 213.0 15.0 11.0 15.0 67.0 55.0 47.0 25.0 10.0 7.0 2.0   

 Days-at-sea 197.0 148.5 144.6 33.3 13.1 19.0 107.8 102.3 110.3 82.5 37.8 20.4 2.1   

 Landings (mt) 10,193.6 7,365.3 8,326.3 982.4 980.5 1,486.7 4,104.4 3,001.5 2,343.7 5,322.7 3,453.6 1,479.7 4.5   

Purse Seine No. Trips 328.0 321.0 274.0 9.0 5.0   11.0     6.0 2.0 2.0 

 Days-at-sea 237.2 242.2 197.8 7.4 4.3   8.7     6.0 1.4 1.5 

 Landings (mt) 19,445.6 19,569.6 20,377.5 660.8 152.8   737.7     362.4 115.7 143.6 

Weir Landings (mt)       0.8 0.5 4.4       

Other No. Trips 31.0 63.0 22.0  5.0 1.0 201.0 326.0 289.0 1.0   5.0  29.0 

 Days-at-sea 24.5 23.3 32.7  2.4 0.6 76.7 117.3 91.5 2.4   1.1  8.9 

 Landings (mt) 0.9 14.5 3.8  0.8 0.0 7.1 13.3 26.7 0.3   0.3  0.8 

All Gears No. Trips 1,329.0 1,127.0 1,200.0 103.0 69.0 123.0 516.0 613.0 588.0 139.0 176.0 69.0 22.0 12.0 32.0 

 Days-at-sea 1,089.1 999.3 1,007.3 180.6 100.2 199.2 393.5 620.0 548.7 415.2 656.8 197.9 20.9 12.3 11.2 

 Landings (mt) 59,681.6 59,890.1 60,070.7 7,268.8 5,365.9 13,282.4 11,308.3 16,489.0 11,688.9 14,153.8 21,334.1 8,658.7 832.5 593.7 193.4 
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Table 41  Number of Vessels by Principal Herring Gear for 2002 – 2004 

 2002 2003 2004 
Bottom Trawl 67 56 56 
Midwater Pair Trawl 13 16 13 
Midwater Trawl 15 10 9 
Purse Seine 7 6 4 
Other 45 52 43 
Total 147 140 125 
 
The Herring FMP distinguishes between vessels catching herring incidentally while pursuing other 
species and those targeting herring by defining vessels that average less than 1 metric ton (actually 2,000 
pounds which is 205 pounds less than a metric ton) of herring caught per trip (in all areas) as incidental 
herring vessels.  Table 42 and Table 44 provide the same information as Table 40 and Table 41 except it 
excludes the incidental herring vessels. 
 
In the 2004 fishing year, there were 40 vessels, defined as directed herring vessels, which sold 93,673 
metric tons of herring.  This is five (5) more vessels than in 2002.  However, most of this is attributed to 
an increase in the bottom trawl sector.  There was a decline of two (2) vessels since 2002 in the single 
midwater trawl fleet and the purse seine fleet dropped from seven (7) to four (4).  Thirteen vessels pair 
trawled in 2002 and 2004 and 16 in 2003. 
 
Since Area 1A is the management area in which the TAC is most likely to be reached, it is important to 
summarize the activity of vessels targeting herring in Area 1A.  Table 43 and Table 45 provide 
information for the vessels that averaged more than 1 mt per trip in Area 1A in 2002 through 2004.  
Those vessels landed 91,893 mt of herring from Area 1A. 
 
 



 

Amendment 1 FSEIS        May 3, 2006 298

 
Table 42  Herring Trips and Days, and Herring Sold (mt) by Management Area and Principal Herring Gear for Vessels (no weir landings) Averaging 

more than 1 Metric Ton of Herring per Trip in All Areas During 2002 – 2004 

Area 1A Area 1B Area 2 Area 3 Unknown Area 
Principal Gear  

2002 2003 2004 2002 2003 2004 2002 2003 2004 2002 2003 2004 2002 2003 2004 

Bottom Trawl No. Trips 1.0 17.0 9.0  1.0 2.0 39.0 42.0 69.0 2.0 35.0 1.0    

 Days-at-sea 9.1 6.8 8.2  4.5 0.9 43.1 105.6 133.1 9.0 180.7 7.2    

 Landings (mt) 267.6 77.9 1,549.8  0.5 3.4 1,029.5 957.5 1,528.1 6.4 85.0 1.9    

Pair Trawl No. Trips 428.0 392.0 374.0 74.0 40.0 97.0 59.0 104.0 78.0 103.0 129.0 61.0 7.0 6.0 1.0 

 Days-at-sea 467.9 501.4 476.3 116.9 69.6 166.9 71.0 236.2 173.3 280.4 421.4 170.3 10.4 6.5 0.8 

 Landings (mt) 29,697.8 32,839.9 29,689.5 5,624.7 4,230.6 11,790.9 6,144.3 11,767.9 7,764.5 8,818.7 17,795.2 7,177.2 465.0 477.1 49.0 

Midwater Trawl No. Trips 210.0 160.0 159.0 15.0 11.0 15.0 66.0 55.0 47.0 25.0 10.0 7.0 1.0   

 Days-at-sea 190.5 144.1 133.6 33.3 13.1 19.0 107.2 102.3 110.3 82.5 37.8 20.4 1.8   

 Landings (mt) 10,175.1 7,349.9 8,283.5 982.4 980.5 1,486.7 4,103.5 3,001.5 2,343.7 5,322.7 3,453.6 1,479.7 3.6   

Purse Seine No. Trips 328.0 320.0 274.0 9.0 5.0   11.0     6.0 2.0 2.0 

 Days-at-sea 237.2 241.6 197.8 7.4 4.3   8.7     6.0 1.4 1.5 

 Landings (mt) 19,445.6 19,569.0 20,377.5 660.8 152.8   737.7     362.4 115.7 143.6 

Other No. Trips  2.0 1.0      2.0       

 Days-at-sea  0.4 0.9      1.3       

 Landings (mt)  8.4 1.6      2.2       

All Gears No. Trips 967.0 891.0 817.0 98.0 57.0 114.0 164.0 212.0 200.0 130.0 174.0 69.0 14.0 8.0 3.0 

 Days-at-sea 904.7 894.3 816.9 157.6 91.4 186.7 221.4 452.7 419.4 372.0 639.9 197.9 18.3 7.9 2.3 

 Landings (mt) 59,586.1 59,845.2 59,901.9 7,267.9 5,364.3 13,281.0 11,277.4 16,464.6 11,638.5 14,147.8 21,333.8 8,658.7 831.0 592.7 192.6 

 



 

Amendment 1 FSEIS        May 3, 2006 299

 
Table 43  Herring Trips and Days, and Herring Sold (mt) by Management Area and Principal Herring Gear for Vessels (no weir landings) Averaging 

more than 1 Metric Ton of Herring per Trip in Area 1A During 2002 – 2004 

Area 1A Area 1B Area 2 Area 3 Unknown Area 
Principal Gear  

2002 2003 2004 2002 2003 2004 2002 2003 2004 2002 2003 2004 2002 2003 2004 

Bottom Trawl Number of Trips 1.0 17.0 9.0    4.0   1.0      

 Days-at-sea 9.1 6.8 8.2    34.4   5.4      

 Landings (mt) 267.6 77.9 1,549.8    875.3   5.0      

Pair Trawl Number of Trips 428.0 392.0 374.0 74.0 37.0 97.0 59.0 97.0 76.0 103.0 116.0 61.0 7.0 6.0 1.0 

 Days-at-sea 467.9 501.4 476.3 116.9 62.7 166.9 71.0 211.7 169.3 280.4 382.0 170.3 10.4 6.5 0.8 

 Landings (mt) 29,697.8 32,839.9 29,689.5 5,624.7 3,930.9 11,790.9 6,144.3 11,192.9 7,757.7 8,818.7 15,777.9 7,177.2 465.0 477.1 49.0 

Midwater Trawl Number of Trips 210.0 160.0 159.0 14.0 11.0 15.0 64.0 48.0 41.0 25.0 9.0 7.0 1.0   

 Days-at-sea 190.5 144.1 133.6 28.6 13.1 19.0 101.4 59.0 60.9 82.5 28.0 20.4 1.8   

 Landings (mt) 10,175.1 7,349.9 8,283.5 968.8 980.5 1,486.7 3,970.1 2,520.2 2,106.1 5,322.7 3,335.7 1,479.7 3.6   

Purse Seine Number of Trips 328.0 320.0 274.0 9.0 5.0   11.0     5.0 3.0 2.0 

 Days-at-sea 237.2 241.6 197.8 7.4 4.3   8.7     5.2 2.3 1.5 

 Landings (mt) 19,445.6 19,569.0 20,377.5 660.8 152.8   737.7     241.3 236.7 143.6 

Other Number of Trips  2.0 1.0             

 Days-at-sea  0.4 0.9             

 Landings (mt)  8.4 1.6             

All Gears Number of Trips 967.0 891.0 817.0 97.0 53.0 112.0 127.0 156.0 117.0 129.0 125.0 68.0 13.0 9.0 3.0 

 Days-at-sea 904.7 894.3 816.9 153.0 80.1 185.9 206.8 279.3 230.2 368.4 409.9 190.7 17.4 8.8 2.3 

 Landings (mt) 59,586.1 59,845.2 59,901.9 7,254.3 5,064.2 13,277.6 10,989.7 14,450.7 9,863.8 14,146.4 19,113.6 8,656.8 709.9 713.8 192.6 
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Table 44  Number of Vessels by Principal Herring Gear for Vessels (no weir landings) Averaging 

more than 1 Metric Ton of Herring per Trip in All Areas During 2002 – 2004 

 2002 2003 2004 
Bottom Trawl 5 9 13 
Midwater Pair Trawl 13 16 13 
Midwater Trawl 10 8 8 
Purse Seine 7 5 4 
Other  1 2 
Total 35 39 40 

 
 
Table 45  Number of Vessels by Principal Herring Gear for Vessels (no weir landings) Averaging 

more than 1 Metric Ton of Herring per Trip in Area 1A During 2002–2004 

 2002 2003 2004 
Bottom Trawl 1 2 1 
Midwater Pair Trawl 13 12 11 
Midwater Trawl 7 6 7 
Purse Seine 7 5 4 
Other  1 1 
Total 28 26 24 
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Prices for herring have been relatively stable for the 2001 through 2003 time period (2004 dealer data not 
available at the time of this writing).  Since U.S. producers of herring products are price takers in a world 
herring market, U.S. prices do not vary with landings.  Figure 73 shows the average monthly herring 
prices for 2001-2003.  The weighted average price of herring sold in 2003 was $163 per mt.  Multiplying 
this average price by total landings provides an estimate of $15,304,722 of the total value of all herring 
sold in 2004. 
 
Figure 73  Average Monthly Herring Prices for 2001 – 2003 
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Table 46 reports per vessel average value of herring landings and the average dependence on herring and 
mackerel by principal gear for vessels that averaged greater than 1 mt per trip.  Vessels principally using 
purse seine gear are the most dependent on herring in that approximately 84% of the value of their catch 
is derived from herring.  Purse seine vessels do not depend on mackerel for income.  In 2004, purse seine 
vessels had the highest average yearly gross revenue of $828,277 per vessel.  Single midwater trawls get 
as much as 44% of their revenue from herring and as much as 25% from mackerel, on average.  These 
vessels had yearly gross revenues from herring in 2004 of $266,335 per vessel.  Pair trawl vessels derive 
as much as 63% of their revenue from herring and as much as 49% of their revenue from mackerel.  In 
2004 their average yearly gross revenue was $684,139 per vessel.  Bottom trawl vessels are the least 
dependent on herring and only derive about 6% of their revenue from herring.  Their average gross 
revenue from herring in 2004 was $36,257. 
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Table 47 shows the breakdown of quantity and value of landings by State landed and gear used.  The 
State of Maine landed 45,618 mt of herring in 2004 at a value of $7.4 million.  Massachusetts follows 
next in the ranking with landings of 35,230 mt and a value of $5.7 million.  Rhode Island and other New 
England states have significantly less landings of herring.  Each of these regions has landings in the range 
of 6,000 to 7,000 mt at a value of about $1.1 million. 
 
Table 46  Per Vessel Average Herring Value and Dependency on Herring and Mackerel by 

Principal Herring Gear for 2002 – 2004 (for vessels averaging greater than 1 mt per trip) 

  2002 2003 2004 
Bottom Trawl Average Herring Value 36,585 21,041 36,257 
 Average Percent Herring 7.1% 4.1% N/A 
 Average Percent Mackerel 6.6% 7.6% N/A 
Pair Trawl Average Herring Value 555,265 660,050 684,139 
 Average Percent Herring 50.6% 63.1% N/A 
 Average Percent Mackerel 49.3% 31.6% N/A 
Midwater Trawl Average Herring Value 297,454 289,282 266,335 
 Average Percent Herring 31.4% 43.9% N/A 
 Average Percent Mackerel 24.8% 19.1% N/A 
Purse Seine Average Herring Value 436,533 676,463 828,277 
 Average Percent Herring 81.7% 85.6% N/A 
 Average Percent Mackerel 0.0% 0.0% N/A 
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Table 47  Landings and Value by Gear Used and State 

Gear Type  Year MA ME RI Other New England Mid-Atlantic 
Bottom Trawl Landings (mt) 2002 33 3 1,000 55 129 
  2003 18 9 819 181 23 
  2004 1,428 8 1,488 106 53 
 Value 2002 5,416 566 162,967 8,970 20,946 
  2003 2,879 1,490 133,445 29,452 3,759 
  2004 232,788 1,223 242,476 17,335 8,634 
Midwater Pair Trawl Landings (mt) 2002 21,748 14,458 5,262 5,188 600 
  2003 36,713 21,013 3,228 6,126 481 
  2004 31,777 16,622 3,184 5,597 7 
 Value 2002 3,544,851 2,356,638 857,706 845,563 97,800 
  2003 5,984,186 3,425,082 526,218 998,481 78,431 
  2004 5,179,576 2,709,423 518,945 912,264 1,110 
Midwater Trawl Landings (mt) 2002 4,275 14,936 4,827 101 141 
  2003 2,353 10,686 3,021 684  
  2004 2,005 10,038 2,051   
 Value 2002 696,885 2,434,589 786,819 16,412 22,931 
  2003 383,529 1,741,836 492,387 111,459  
  2004 326,804 1,636,124 334,295   
Purse Seine Landings (mt) 2002  19,800  548  
  2003 456 16,736  1,219  
  2004 15 18,949  533  
 Value 2002  3,227,327  89,342  
  2003 74,372 2,727,952  198,713  
  2004 2,365 3,088,757  86,811  
Other Landings (mt) 2002 0 2  11 7 
  2003 10 6  0 13 
  2004 1 1 0 2 27 
 Value 2002 44 350  1,762 1,193 
  2003 1,663 905  8 2,095 
  2004 184 191 18 259 4,476 
Weir Landings (mt) 2002 1     
  2003 0     
  2004 4     
 Value 2002 126     
  2003 73     
  2004 717     
Total Landings (mt) 2002 26,057 49,199 11,089 5,902 877 
  2003 39,550 48,449 7,068 8,209 517 
  2004 35,230 45,618 6,722 6,237 87 
 Value 2002 4,247,322 8,019,470 1,807,492 962,049 142,870 
  2003 6,446,702 7,897,264 1,152,050 1,338,114 84,284 
  2004 5,742,435 7,435,718 1,095,733 1,016,668 14,220 
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Table 48– Table 51 provide information on the number of crew members employed in the herring fishery.  
Table 48 reports the average number of crew members (including the captain) per trip as reported on 
logbooks.  Table 49– Table 51 define fleet sectors by a vessel’s principal gear and the state in which the 
vessel made the majority of its landings.  Then, using the average crew size and the number of vessels in 
the fleet segment, the total number of crew are reported by fleet segment.  Vessels from Maine and 
Massachusetts employ the most crew at 48 and 41 crew members, respectively. 
 
Another measure of dependency on herring is the number of limited access permits vessels held.  These 
limited access permits represent possible opportunities for vessels to either supplement or replace their 
herring income.  Vessels that have fewer limited access permits have fewer opportunities to fish other 
species if they do not qualify for a limited access herring permit.  Permit data for 2004 was queried to 
determine the average number of limited access permits held by principal gear category.  Bottom trawl 
vessels, on average, hold the most limited access permits and purse seine vessels hold the least.  The 
results are presented in Table 52. 
 
Table 48  Average Crew Size (Including Captain) by Principal Gear for Vessels Averaging Greater 

than 1 mt per Trip 

 2002 2003 2004 

Bottom Trawl 4.7 3.7 4.0 

Midwater Pair Trawl 4.4 4.7 4.7 

Midwater Trawl 4.4 4.4 3.9 

Purse Seine 5.0 4.7 5.4 
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Table 49  Total Number of Vessels and Crew (including captain) Employed per Fleet Sector and Principal State Landed for Vessels 

Averaging Greater then 1 mt per Trip (2002) 

  MA ME NH NJ NY RI 
Bottom Trawl Number of Vessels 1    1 3 
 Average Crew per Vessel 3.5    1.0 6.3 
 Total Crew Employed 3.5    1.0 19.0 
Midwater Pair Trawl Number of Vessels 8 3 2    
 Average Crew per Vessel 4.7 3.8 3.9    
 Total Crew Employed 37.8 11.5 7.8    
Midwater Trawl Number of Vessels 1 5  1  3 
 Average Crew per Vessel 5.0 3.0  6.3  5.9 
 Total Crew Employed 5.0 14.8  6.3  17.6 
Purse Seine Number of Vessels  7     
 Average Crew per Vessel  5.0     
 Total Crew Employed  34.7     
State Total Total Crew Employed 46.3 60.9 7.8 6.3 1.0 36.6 
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Table 50  Total Number of Vessels and Crew (including captain) Employed per Fleet Sector and Principal State Landed for Vessels 

Averaging Greater then 1 mt per Trip (2003) 

  CT MA ME NH NY RI VA 
Bottom Trawl Number of Vessels 2 1  1 1 3 1 
 Average Crew per Vessel 4.4 2.0  1.5 1.7 5.3 3.5 
 Total Crew Employed 8.7 2.0  1.5 1.7 15.8 3.5 
Midwater Pair Trawl Number of Vessels  9 4 2  1  
 Average Crew per Vessel  5.0 4.5 4.5  3.6  
 Total Crew Employed  45.3 18.0 9.0  3.6  
Midwater Trawl Number of Vessels   5   3  
 Average Crew per Vessel   3.0   6.5  
 Total Crew Employed   15.2   19.6  
Other Number of Vessels  1      
 Average Crew per Vessel  2.0      
 Total Crew Employed  2.0      
Purse Seine Number of Vessels   5     
 Average Crew per Vessel   5.0     
 Total Crew Employed   24.9     
State Total Total Crew Employed 8.7 49.3 58.1 10.5 1.7 39.0 3.5 
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Table 51  Total Number of Vessels and Crew (including captain) Employed per Fleet Sector and Principal State Landed for Vessels 

Averaging Greater then 1 mt per Trip (2004) 

  CT MA MD ME NH NJ NY RI VA 
Bottom Trawl Number of Vessels 1 3     1 7 1 
 Average Crew per Vessel 4.1 3.5     1.9 4.5 3.6 
 Total Crew Employed 4.1 10.5     1.9 31.3 3.6 
Midwater Pair Trawl Number of Vessels  6  2 3 2    
 Average Crew per Vessel  5.2  4.2 4.3 4.2    
 Total Crew Employed  30.9  8.4 12.8 8.4    
Midwater Trawl Number of Vessels    7    1  
 Average Crew per Vessel    2.6    13.3  
 Total Crew Employed    18.0    13.3  
Other Number of Vessels   1  1     
 Average Crew per Vessel   2.0  3.0     
 Total Crew Employed   2.0  3.0     
Purse Seine Number of Vessels    4      
 Average Crew per Vessel    5.4      
 Total Crew Employed    21.6      
State Total Total Crew Employed 4.1 41.4 2.0 48.0 15.8 8.4 1.9 44.6 3.6 
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Table 52  Average Number of Limited Access Permits by Principal Gear for Vessels Averaging 

Greater than 1 mt per Trip (2004) 

Gear Type Average Number of Limited Access Permits 

Bottom Trawl 5.8 

Midwater Pair Trawl 1.6 

Midwater trawl 3.1 

Purse Seine 1.0 
 
 

7.4.1.4 Herring Processors 
Atlantic herring is processed primarily for: (1) sardines (canned); (2) frozen food export (whole frozen); 
and (3) lobster bait (salted and barreled, fresh or frozen).  The shoreside processing sector of the Atlantic 
herring fishery has expanded substantially since the development of the Herring FMP in 1998/1999.  In 
fact, reliance on foreign at-sea processing (joint venture and internal waters processing operations) has 
declined such that no allocation for these operations was provided during the 2005 and 2006 fishing 
years.  A detailed description of existing Atlantic herring processing facilities is provided in the following 
subsections.  Other non-consumptive uses of Atlantic herring are also described below. 
 
Much of the information in the following subsections was provided directly to the Herring PDT by 
representatives of the processing facilities themselves.  It is important to note that the information 
provided below, including estimates of production, capacity, and employment, have not been verified by 
the PDT through any independent sources of information.  The Herring PDT and the Council extends 
appreciation to the individuals at these facilities for contributing this information and improving 
awareness of the importance of the processing sector in this fishery.   
 

7.4.1.4.1 Sardine Canneries 
It is important to note that the information provided below, including estimates of production, capacity, 
and employment, have not been verified by the Herring PDT through any independent sources of 
information. 
 
The Maine sardine industry dates back to the late nineteenth century.  The first canneries were built when 
American importers, familiar with imported French sardines made from pilchards, began searching for a 
fish caught in the U. S. that could be similarly canned.  Experiments with menhaden proved less than 
satisfactory.  After much experimentation with herring, the industry developed a successful product 
marketed as sardines.  In 1875, about two or three hundred cases were processed.  Prior to 1880, the 
industry was limited to Eastport, Maine, but it then began to expand to other cities in the vicinity.  In 
1950, 46 plants packed over 3.8 million cases of sardines worth $21.2 million.  After 1950, the number of 
canneries declined until only five remained in 1997.  Today, only one cannery remains in the U.S. – one 
plant located in Prospect Harbor, Maine. 
 
The information presented below was provided by Stinson/Bumble Bee Seafoods and obtained during 
visits to canneries by individual Herring PDT members.  
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On April 30, 2004 Bumble Bee Seafoods merged with Connors Bros. Ltd., the largest sardine producer in 
the world that owned and operated sardine plants in Canada and the U.S.  The San Diego, CA based 
Bumble Bee Seafoods now owns and operates the last remaining Stinson Seafood sardine cannery located 
in Prospect Harbor ME. With the merger, Bumble Bee Seafoods also became responsible for satisfying 
the requirements of the Consent Decree originally entered into between the State of Maine and Connors 
Bros. Limited in 2000 when Connors Bros. purchased Stinson Seafood Company. These requirements 
include, among other things, minimum annual production levels, capital facility improvements, buy U.S. 
criteria and a commitment to promote the Maine-based herring fishery and the revival of traditional 
fishing methods including the weir and stop-twine herring fishery in Maine. 
 
Years ago, more than 100 canneries existed (mostly along the coast of Maine) but today the Stinson 
Prospect Harbor cannery represents the entirety of the sardine industry in New England. The demise of 
the New England sardine industry has been attributed primarily to competition from low cost imports, 
capital investment requirements for modern technology and changes in the local and regional economy. 
The cannery in Bath was the oldest of the existing plants (in terms of modernization) and has been closed 
to production on March 3, 2005 and will close it’s doors for good effective May 3, 2005.  The Prospect 
Harbor Plant has completed a $12 million renovation project that makes it one of the most modern sardine 
plants in the world. 
 
Cannery Operations 
Most herring are either trucked to the canneries from ports located throughout Maine and New England or 
delivered directly to the cannery (pumped from the fishing vessel into the plant).  For transport to the 
facility, vessels pump fish directly into the trucks.  The trucks then deliver to the plant.  The fishing 
companies are paid weekly for the previous weeks catch by Stinson/Bumble Bee.  The Prospect Harbor 
plant has the ability to process a truckload of herring within two hours of delivery.  In an eight-hour shift, 
five - six truckloads will be delivered and processed on a busy day.  The cannery reports to the Federal 
program through dealer weighouts based on the location where the fish are pumped out and delivered. 
 
In the purchasing of fresh herring, the Stinson/Bumble Bee cannery competes with other pelagic 
processing plants, bait dealers and fishermen.  Historically bait dealers and lobstermen are able to pay 
significantly more for herring than the cannery because of the relatively small amount used by individual 
lobstermen and the large amount purchased by the cannery.  In addition, bait dealers can offer herring 
fishermen higher prices because they can pass the cost onto lobstermen, unlike the cannery that cannot 
pass on increased costs.  Today the cannery pays fishermen approximately $130 a ton for trucked fish 
where bait dealers may pay as much as $220 a ton during the height of the lobster season. 
 
At the Prospect Harbor cannery, the fish are transferred directly to refrigerated saltwater (RSW) tanks, 
where they are held until they are ready to be processed.  At that point, the fish are graded into four size 
categories: below 8”, 8 – 9.5”, 9.5 – 11”, and over 11”. Two different grades can run through the cutting 
facility at one time.  About twenty packers work at the Prospect Harbor facility (versus 120 several years 
ago when all fish were cut with scissors).  On a good day, the Prospect Harbor plant has the ability to 
process about 150 cases (100 cans each) per packer, or close to 2500 cases of sardines per day (average 
about 2,200 cases per day).  The new plant modernization has added product lines, which have increased 
the daily capacity to more than 3000 cases/day. In general, two products (sardines & steaks with various 
sauces) can be processed concurrently at this facility.  The cannery also sells lobster bait (cuttings – heads 
and tails) to bait dealers and fishermen (more than  $ .75 million in bait sales in 2004), which reinforces 
the importance of the cannery to local lobstermen as an additional source for bait.  Historically about 40% 
of the round herring purchased for canning ends up in bait bags. 
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After they are packed into cans, the fish are first pre-cooked in steam boxes for about 20-25 minutes and 
then drained to eliminate excess water and fish oil.  Then, sauces are added, and the cans are covered and 
sealed, washed, and prepared for the second cooking.  The second cooking lasts approximately 50 – 60 
minutes in new high tech sterilization equipment (retorts) that can hold about 18,000 cans each.  The 
product is graded at the canneries by quality control technicians.  Product evaluation is done on flavor, 
texture, and appearance from samples of each lot that is produced. 
 
The Prospect Harbor plant uses a state-of-the-art “vision system” to externally inspect each can for 
defects.  This expensive new automated equipment in the packaging division has greatly streamlined the 
packaging step to the point that it could easily handle a second shift of production from the canning area. 
 
Mobile freezer containers are located at the facility to store frozen product for processing during times 
when fresh product is not available (for example, when bad weather does not allow for fishing).  The 
cannery operates on a year-round basis as fish are available, but April – early May is traditionally a slow 
period for business.  At the Prospect Harbor cannery, vessels (mostly purse seine) offload at the facility 
from about June – October, and fish are trucked in (mostly from midwater trawlers) during the remainder 
of the year. 
 
Product Reliance (Area 1A) 
FDA requirements are such that the cannery must process fresh fish.  The cannery prefers fish that are 
delivered within 12 hours of being caught but operate under a 48-hour net-to-plant guideline.  In addition, 
the fish must be held at 40° or less from when they are caught until they are delivered to the plant.  As a 
result, the cannery relies on fish caught closer to shore (Area 1A) so that the product can be delivered as 
quickly as possible and maintained at an appropriate temperature.  Vessels fishing in Area 1A generally 
land daily which ensures product freshness.  Purchasing fish fit for canning that are caught on Georges 
Bank can be very difficult due to the increased distance from shore and the high summertime water 
temperatures (which is no issue for lobster bait companies).  Offshore vessels are typically out at sea for 
three or four days, making the fish unusable for canning.  During winter months the plant is forced to 
purchase fish from Area 2 and truck it to Maine, increasing cost of production significantly.  And, unlike 
other pelagic processing plants in MA and NJ that process multiple species, the Stinson/Bumble Bee plant 
is reliant on a single species.  All of these factors illustrate the importance of Area 1A fish to the one 
remaining sardine plant.  Access to Area 1A fish during the spring, summer and fall is critical to the 
survival of the sardine plant and the communities and fishermen it supports. 
 
Processing Capacity 
Currently, the one cannery in the U.S. is processing about 150 tons of product per day (total), as the fish 
are available (quality & size dependent).  In recent history (with the exception of 2002 – 2004) during a 
one year period, the Prospect Harbor cannery processed  +16,000 mt of herring.  In the calendar years 
2002 – 2004, due to challenges on the fish acquiring side, the cannery had problems operating above 60% 
plant capacity utilization.  Capacity at this plant now exists to process a total of 25,000 – 35,000 mt per 
year if the fish are available.  The modernization of the Prospect Harbor plant has expanded its capacity 
significantly over previous years. 
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Markets 
The merger between Bumble Bee and Stinson’s means that Maine produced sardine will now be marketed 
through Bumble Bee’s global marketing and distribution network. While the majority of the product 
produced by Stinson/Bumble Bee will be sold in the US and Canada, efforts are underway to expand 
markets around the world.  Competition from low cost producers of sardines such as Morocco, Korea, 
Thailand, Taiwan, and Poland reinforces the need for Stinson/Bumble Bee to modernize plants and reduce 
production costs.  Norway and Sweden are also large players on the global market and compete with U.S. 
sardines around the world.  Existing high tariffs on US sardines, particularly into Europe, make it even 
more difficult to market Maine produced sardines. In addition to tariff barriers in the EU, an EU 
nomenclature restriction requires the extra labeling of the scientific name of the herring that is canned in 
Maine.  This requirement is not made by the US government on imported sardines.  While the EU 
labeling restriction was altered a year ago, after a WTO dispute panel was convened at the request of 
Peru, the U.S., Canada and others, Stinson’s position up to this point has been that the EU labeling 
requirement remains contrary to the GATT requirements since the restrictions do not reflect the CODEX 
standard.  In a related matter, the Company has written the Dept. of State in the past, asking that an EU 
GIFA not be extended, due to the lack of trade reciprocity in the sardine category between the U.S. and 
EU countries.  Pending free trade agreements with the U.S. will hopefully knock down these barriers and 
should help in expanding overseas markets. 
 
Employment 
The Prospect Harbor cannery employs about 125 benefited employees and in 2004 paid almost $3.25 
million in wages. With the modernization, it is expected that an additional 25 – 50 employees may need to 
be added as production requirements increase.  The makeup of this workforce includes:  management, 
supervisors, quality control, maintenance, tank room, packing room, sealing room, packaging & shipping. 
 
The Prospect Harbor cannery is the largest local employer where most employees live within one hour of 
the facility throughout the Downeast Maine region.  Few full-time alternative employment opportunities 
exist around the Prospect Harbor area, further supporting the importance of the Prospect Harbor cannery 
to the local economy and community. 
 
In recent years, Stinson/Bumble Bee has had difficulty retaining employees year-round, due in large part 
to the variability or availability of herring to process.  Where before, almost all of the herring harvested in 
Area 1A was processed in Maine sardine plants or used for lobster bait, today much of the product is sent 
to other states.  Difficulty in sourcing herring has resulted in plant slowdowns and off days.  
Consequently, employees seek other more stable jobs not subject to these variations. 
 
Resource Management 

Stinson/Bumble Bee is committed to sound resource management and has participated actively at every 
level to assist in the management of the herring resource.  Stinson Seafood volunteered vessel time and 
allowed an acoustic sounder to be installed in the F/V Western Wave (one of the first boats on the East 
Coast to do so) to further the spawning biomass estimating research being conducted by the Gulf of 
Maine Research Institute (formerly Gulf of Maine Aquarium).  Since this time additional funds have also 
been donated to the research collaborative to expand and improve this ongoing research.  Tagging studies 
being conducted by the Maine Dept. of Marine Resources have also been aided physically as well as 
monetarily.  Also all cannery employees have been encouraged to check for tags and have been 
responsible for many of the tags being returned.   In addition, Stinson management personnel have 
volunteered for advisory councils and other herring management groups during the development of the 
herring plan in hopes of crafting a well thought out workable plan to insure the future viability of the 
herring fishery. 
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U.S. Sardine Canneries – Summary Information 

The following estimates are for the Prospect Harbor cannery in Maine: 

Processing Operations: Atlantic herring, sardines and related products 
Capacity: 150 - 200 tons of product per day; (one shift) for about 25,000 – 35,000 

tons annually 
Current Production:  About 14,000 – 16,000 tons annually (due to fish supply) 
Employment:   About 125 individuals 
Wages:   Approximately $3.25 million in 2004 
Bait Sales:   Approximately $ .75 million in 2004 
Herring Purchases:  Almost $3 million paid to fishermen in 2004 
 
 

7.4.1.4.2 Freezer Plants 
The market for whole frozen herring is determined primarily by size, grade, and fat content.  The major 
countries consuming this product are in the Middle East, West Africa, Asia (China), and to a lesser extent 
the Baltic States.  Nearly all the product, which is usually frozen in 20 kilogram blocks, is for human 
consumption where the blocks are thawed and sold in shops. 
 

7.4.1.4.2.1 The Northern Pelagic Group (NORPEL, New Bedford, MA) 
The information presented below was provided by NORPEL and Maritime International Inc.  Much of the 
following information was gathered by individual Herring PDT members who visited the NORPEL 
facility during 2003.  It is important to note that the information provided below, including estimates of 
production, capacity, and employment, have not been verified by the Herring PDT through any 
independent sources of information. 
 
The Northern Pelagic Group, LLC (NORPEL) is a pelagic processing plant based in New Bedford, 
Massachusetts that opened its doors on December 30, 2002, six months after construction of the facility 
began.  Its partners are U.S. citizens, with experience in U.S. east and west coast fisheries development 
and marketing.  Business planning for the facility started in January/February 2002.  Prior to becoming a 
pelagic processing facility, the property on which NORPEL is located was a lumber yard/home repair 
store. 
 
NORPEL is 100% dependent on pelagic fisheries (herring – 70% – and mackerel).  Since inception, 
approximately $10 million has been invested in the development of the freezing facility, including recent 
investment in 2004 of $3.5 million to expand the capacity of the facility.  This does not include 
investment of approximately $12 million associated with NORPEL’S two dedicated fishing vessels, F/V 
Dona Martita and Nordic Explorer, which were relocated in the Fall of 2002 from the west coast and refit 
for the herring and mackerel fisheries.  These vessels were critical elements in the NORPEL business plan 
to ensure the NORPEL facility had a committed supply of herring on which to base its operations.  This 
base of supply is augmented by other “vessels of opportunity” which can choose to make deliveries to the 
plant.  However, without these dedicated vessels, NORPEL would not have been able to finance the 
investment in shoreside processing of pelagics, and without them would be facing substantial difficulty to 
operate profitably in the future.  An additional $5 million had been previously invested by Maritime 
International, Inc., NORPEL’s dedicated cold storage and stevedoring provider, with improvements to 
docks, cold storage facilities and the property infrastructure to accommodate NORPEL and their plans. 
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In general, NORPEL’s processing operations are composed of about 70% herring and 30% mackerel.  
Processing herring can be a year-round business, while processing mackerel occurs primarily during the 
peak season, January – April.  NORPEL began freezing mackerel in early January 2003.  During the peak 
mackerel season in 2003, NORPEL was receiving some fish from about eight vessels in the area.  
NORPEL began freezing herring in June 2003, and since then has purchased herring from 10 vessels, 
both midwater trawl and purse seiners. 
 
NORPEL processes herring for both the food and bait markets but concentrates the majority of its 
operations on the food market.  While NORPEL is capable of processing herring on a year-round basis, 
there is some seasonality associated with obtaining a food-grade product.  In the spring, when the fish are 
“feedy,” the product is less desirable.  The feed tends to react in the stomachs of the fish, causing the 
stomach linings to burst when they defrost.  May is a relatively slow month in terms of processing herring 
for the food market.  To address this issue, and reduce potential histamine issues associated with fish 
older than 24 hours since harvest, NORPEL has been investing heavily in research to retard the effects of 
these phenomena, which appears to be related to temperature control and hold water circulation.  The 
company is making progress with innovative handling techniques designed to minimize, if not eliminate, 
the problem.  If successful, this will add value to the product and reduce the need to have “fresh” fish 
(caught and delivered within 24 hours). 
 
NORPEL estimates that with the influence of seasonality and market conditions, the plant could process 
fish about 200 of 365 days in a year.  The plant is designed to run 24 hours a day so that it can operate in 
conjunction with the cyclical nature of the fishery.  The processing capacity of the plant is currently about 
450 tons per day.  NORPEL estimates that it could process about 30,000-35,000 mt of fish during 2005, 
possibly 40,000 mt depending on fish availability, weather, and market conditions. 
 
Committing vessels to serve the plant is a key element of NORPEL’s long-term business strategy.  Two 
dedicated midwater trawl vessels are committed to the plant through cross ownership: (1) 163 feet in 
length with a 400 ton hold capacity and (2) 120 feet in length with a 300 ton hold capacity.  These two 
vessels came to New Bedford from the West Coast in October/November 2002 as part of NORPEL’s 
business plan for consistently supplying product to the new facility.  These vessels possess federal 
permits for the Atlantic herring and squid/mackerel/butterfish fisheries.  These vessels entered the herring 
and mackerel fisheries after the control dates were established in both fisheries. 
 
The plant supplements its purchases of product with fish primarily from overages on other vessels (extra 
fish for which other vessels cannot find a market), which NORPEL sees as advantageous to everyone 
involved because the fish are utilized.  The plant purchases herring caught in all herring management 
areas.  Since inception, herring has been delivered from all management areas generally in the following 
proportions: 1A (20%), 1B (40%), 2 (10%) and 3 (30%).  Area 1A/B is currently an important element of 
NORPEL’s supply base, especially in 2004 given the bycatch of juvenile haddock experienced in Area 3. 
 
Processing Operations 

Vessels that catch herring for food markets hold the fish in refrigerated sea water (RSW) tanks (30-31°F) 
until the fish can be graded at the NORPEL facility.  RSW tanks are critical to ensure a food-grade 
product.  If the fish are considered to be acceptable for the food market, then NORPEL purchases them, 
places them in their own specially designed land RSW tanks (30-31° F), grades them to size, packs them 
into custom poly-coated cartons, and freezes them.  In 2004, NORPEL doubled its on-site storage 
capacity of fresh fish, to ten large RSW holding tanks, which are computer-controlled and capable of 
holding nearly 600 mt. 
 



 

Amendment 1 FSEIS  May 3, 2006 314

There are also blast freezers located in an adjacent facility to supplement operations if larger fish 
(mackerel) are purchased.  The adjacent cold storage facility (Maritime International Inc.) is capable of 
holding nearly 6,000 mt of processed product to help facilitate on-time deliveries according to customer’s 
schedules. 
 
Once frozen in blocks, the fish are packed into cartons (boxes) of 20-25 kg in size on a conveyor system.  
The conveyor packs about 15 boxes per minute and one pallet every three minutes.  The packing machine 
operates with two people. 
 
Markets 

NORPEL processes herring and mackerel for food markets worldwide.  On a global basis, the U.S. 
fisheries for pelagic species like herring and mackerel are small but growing.  Since NORPEL and Cape 
Seafoods were constructed in Massachusetts in 2001-2002, U.S. production of small pelagics has 
increased by 50%, and Massachusetts has become the leading east coast producer of small pelagics.  That 
increase is important to hold market share since NORPEL is competing with foreign operations plants 
that are supplied by enormous pelagic fisheries (West Africa, for example). 
 
The distance between the processing facility in New Bedford and the customers located throughout the 
world presents some difficulties for the plant.  It can take 2-3 weeks for the customer to receive the 
product once the plant processes it.  However, once NORPEL freezes a food-grade product, it has about a 
12-month shelf life.  In addition, NORPEL’s relationship with Maritime International in New Bedford has 
helped to minimize problems associated with long-distance shipment (see below). 
 
Employment And Economy 

NORPEL has provided a boost to the economy in the fishing community of New Bedford.  It employs 80-
90 individuals over the course of a year, the majority of whom live in or near the community.  
Approximately 40 employees work each shift (two shifts/day) when the plant is operating at capacity, and 
this number varies based on the amount of product that needs to be processed at any given time.  About 
90-95% of the employees are of Central American descent (Guatemala, San Salvador).  Eight individuals 
work for the processing facility full-time (engineers, managers).  The plant offers competitive wages to its 
employees enabling them to support their families. 
 
In addition, the two dedicated fishing vessels employ five crew members each and purchase food, fuel, 
and other supplies from local businesses.  The captains and crew members of the two vessels are local 
residents, some of whom participated in fisheries on the West Coast for a period of time and have now 
come back to their home communities.  Estimates of annual expenditure by the NORPEL dedicated 
vessels are $6 million per vessel on local services and supplies. 
 
Future Plans 

NORPEL’s future plans include purchasing horizontal plate freezers for larger fish (mackerel) and 
specialty products.  Since the 2004 $7 million expansion of RSW tanks and freezing capacity, there are no 
plans for additional significant expansion of the plant, primarily because the size of the property and the 
current facility make a significant expansion unrealistic.  NORPEL plans to continue to process herring 
and mackerel on a year-round basis and expand its markets to match the current processing capabilities of 
the plant. 
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Maritime International 

Much of the processed product from NORPEL is shipped overseas via Maritime International Inc., which 
is located adjacent to the processing facility in New Bedford.  Overseas shipment occurs in high cube 
refrigerated containers designed to hold the product at the optimal temperature of –18 degrees Fahrenheit 
(0°C) to ensure freshness.  Maritime International can arrange for either containerized cargo shipments or 
bulk/tramper carriage of nearly 4,000 mt per shipment.  Clients can select either service based on the 
amount of cargo or product they require. 
 
During the scoping process for Amendment 1, Maritime International provided estimates of financial 
expenditures associated with NORPEL cargo vessel loading operations.  The estimates provided by 
Maritime International were based on one cargo vessel remaining in port for three days and spending 
money in the community for transportation, restaurants and entertainment, doctors, propane suppliers, and 
other associated industries.  Estimates of expenditures associated with pilot boat operators, vessel agents, 
customs agents, lift trucks, courier services, and other items required to prepare the cargo ship for 
transport were also provided.  With a potential of 15 cargo vessels per year, Maritime International 
estimates expenditures of at least $3.2 million in addition to those associated with processing, storage, 
container shipments, and local distribution. 
 
NORPEL – Summary Information 

Processing Operations: Approximately 70% herring, 30% mackerel 
Plant Capacity:  Approximately 450 tons per day, 200 days per year (60,000 tons) 
Current Operations:  30,000-40,000 mt 
Plant Employment:  80 individuals, 6 full-time 
    10 crew members for 2 fishing vessels 
 
 

7.4.1.4.2.2 Cape Seafoods (Gloucester, MA) 
The information presented below was provided by Cape Seafoods, Inc.  Much of the following 
information was gathered by individual Herring PDT members who visited the Cape Seafoods facility 
during 2004.  It is important to note that the information provided below, including estimates of 
production, capacity, and employment, have not been verified by the Herring PDT through any 
independent sources of information.  The Herring PDT wishes to thank the individuals at Cape Seafoods 
for contributing the following information and helping the PDT provide a more comprehensive 
description of the current herring fishery. 
 
Cape Seafoods is a pelagic processing plant based in Gloucester, Massachusetts that began processing 
operations in June 2001, six months after leasing space for the facility from the Commonwealth of 
Massachusetts.  Allied Cold Storage is located adjacent to Cape Seafoods and currently offers freezer 
space for about 4,500 tons of product.  Allied also invested in capacity upgrades and added three blast 
freezers after the first two years of operation of Cape Seafoods.  Americold Logistics, a large cold store 
operator in Gloucester, added new blast freezers and made cold store space available to Cape Seafoods in 
January 2004. 
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Cape Seafoods is owned by a group of individual shareholders, and another group owns the three 
dedicated fishing vessels (Western Sea Fishing Company, see below), although there is some overlap 
between these groups.  Some of the shareholders are related to each other (immediate family), some are 
local residents, and some are more involved in the day-to-day operations of the vessels and facilities than 
others. 
 
In general, Cape Seafoods processing operations are composed of about 60% herring and 40% mackerel 
in terms of volume.  While herring is processed in greater quantity, mackerel receives a better price and 
represents a larger proportion of the facility’s revenues than herring.  Annual production targets at the 
facility are currently about 42,000 tons, of which 20,000 – 26,000 tons are typically herring.  About 90% 
of Cape Seafoods operations are focused on processing and exporting a food grade herring/mackerel 
product.  Some portion of product supplies the sardine canneries in Maine.  The remainder of fish that 
comes through the plant (primarily herring) is sold for fresh and frozen bait. 
 
The company started with four processing/packing lines and added two more lines in 2002 that utilize 
more advanced technology.  The capacity of the processing plant is somewhat limited by the capacity of 
the blast freezers in the local cold storage facilities.  As a result, the plant can process about 300 tons per 
day (one 12-hour shift).  In general, the facility processes Atlantic mackerel during the early part of the 
year (January – mid /end April) and Atlantic herring from June / July to the end of the year.  The plant 
closes for maintenance on vessels and machinery for about four to six weeks during April and May. 
 
Cape Seafoods is supplied by three dedicated fishing vessels, the Endeavour, Challenger and the Voyager.  
These vessels are owned by Western Sea Fishing Company.  Two of these vessels were formerly scallop 
vessels that were upgraded and re-rigged to fish for pelagic species during 2001.  The third vessel joined 
the fleet in January 2005.  They are approximately 145 feet in length, and they employ five or 6 crew 
members each, including the captain.  Some crew members work seasonally and/or rotate throughout the 
fishing year, so over the course of a year, a total of about 25 individuals are employed on these three 
vessels.  Each vessel has refrigerated salt water (RSW) tanks, and together, the three vessels can hold 
about 1,200 mt of fish.  In addition to the three dedicated vessels, other boats land herring and mackerel at 
Cape Seafoods throughout the year.  However, the Endeavour, Challenger and the Voyager are the only 
three vessels that consistently land pelagic fish in Gloucester on a year-round basis. 
 
Processing Operations and Capacity 
The fresh fish is pumped from the vessels’ RSW tanks directly into the plant for processing.  As part of 
the processing, fish are graded by size into a number of different weight categories.  Herring is packed 
predominantly in a 125 grm to 200 grm range, and mackerel is packed into grades ranging from 200 grm 
to 600 grm. 
 
Once the fish are packed into cardboard cartons with plastic liners, they are blast frozen and prepared for 
export.  The plant is working with a number of U.S. carton manufacturers to develop a cardboard carton 
that is suitable for blast freezing for their export markets, rather than having to import cartons from 
Europe.  Refrigerated cargo vessels are chartered by either Cape Seafoods or their customers to pick up 
product at the facility and ship it overseas.  The cargo vessels usually transport between 2,500 and 4,000 
mt of product. 
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Cape Seafoods also ships a large portion of the frozen production in refrigerated shipping containers, each 
carrying approximately 20 mt.  These containers are brought by local trucking companies to the plant and 
cold stores for loading.  Once loaded they are taken back to the shipping terminal in Boston to be loaded 
onto container ships.  Any waste from the processing plant is transported to a protein recovery plant in 
Canada. 
 
Markets 
Atlantic herring processed by Cape Seafoods supplies some established markets in West Africa the 
Middle East, and Eastern Europe.  The company is working towards developing export markets in the Far 
East which currently buy product from Europe and the Pacific.  In addition, there is a substantial demand 
from bait markets for both fresh and frozen herring.  The bait department at Cape Seafoods operates 
seasonally and supplies both fresh and frozen bait to local lobster and tuna fishermen. 
 
Mackerel is sold to markets in Bulgaria, Romania and the Eastern Block countries.  Sales are also made to 
West Africa, Egypt, the Far East, Europe and, to a lesser extent, Canada.  Herring and mackerel-
consuming Nations world wide have now accepted that top quality, food grade, product is available 
consistently from the USA.  However, the overseas markets for pelagic species can be volatile at times.  
Market limitations and competition necessitate that a reliable and consistent product be supplied by Cape 
Seafoods to customers around the world.  Competition comes from well established supply sources in 
Europe, Norway and elsewhere. 
 
Employment 
There are  20 - 25 crew members on the three dedicated fishing vessels operated by Western Sea Fishing 
Company.  Western Sea Fishing Company employs 4 people full-time in vessels’ management and 
administration. Cape Seafoods employs 10 full-time individuals on a year-round basis, and contracts for 
temporary employees through an independent labor company in Massachusetts.  The Company is 
intending to add two or three more full time employees in the near future.  The year-round employees are 
mostly local area residents.  Health benefits are provided to the company’s full-time employees.  The 
plant hires about 20-24 temporary employees every day that production is occurring.  In addition, Allied 
Cold Storage employs six individuals at their State Pier, Gloucester facility, and another 20 individuals 
are employed to load refrigerated cargo vessels for exporting the product.  Americold employs 4 full-time 
people responsible for the blast freezing and storage of Cape’s frozen production.  No layoffs or 
employment reductions are anticipated in the near future.  Cape Seafoods and Western Sea use many 
local area suppliers for such things as electrical maintenance, building modifications, packaging supplies, 
food and fuel for the vessels, trucking, freezing and cold storage. 
 
Future Plans 
Cape Seafoods may look to expand its processing operations in the future, mostly to service new and still 
emerging markets for pelagic species.  The facility may consider processing of value-added products such 
as fillets, and others, depending on market conditions and the potential for long-term business 
opportunities. 
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Cape Seafoods – Summary Information 
Processing Operations: Approximately 60% herring, 40% mackerel (volume) 
Plant Capacity: Currently 300 mt/day, limited by freezing capacity and storage 
Current Operations:  About 42,000 mt 
Employment:   10 full-time individuals at Cape Seafoods 
    20-24 temporary hires on days when the plant is processing 
    4 full-time individuals at Western Sea Fishing Company 

20-25 crew members for three fishing vessels 
6 full-time individuals at Allied Cold Storage 

    4 full-time individuals at Americold Logistics 
    15 individuals to load cargo vessels (stevedores) 
 
 

7.4.1.4.2.3 Lund’s Fisheries (Cape May, NJ) 
It is important to note that the information provided below, including estimates of production, capacity, 
and employment, have not been verified by the Herring PDT through any independent sources of 
information.  Established in 1954, Lund’s Fisheries produces, imports, and trades seafood products from 
around the world.  The company’s primary products include Atlantic mackerel, Atlantic herring, loligo 
squid, illex squid, croaker, sea trout, scup, butterfish, bluefish, menhaden, sea scallops, and conch. 
 
The Lund’s facility, located on the water in Cape May, NJ, is one of the largest seafood processing 
facilities on the Eastern Seaboard.  With over 1,200 feet of waterfront the facility has a minimum of 15 
vessels landing fish on a daily basis.  Lund’s produces for local fresh markets such as Boston, New York, 
Philadelphia, and Baltimore.  The Lund’s facility is equipped with blast freezers capable of freezing up to 
500 metric tons of fish per day.  Lund’s is also equipped with automated packing equipment specifically 
designed for pelagic fish, which allows the company to process 450 metric tons of whole round fish per 
day (Lund’s Fisheries website, www.lundsfish.com). 
 
Mackerel is the most important product for Lunds, as the plant handled about 20,000 mt in 2003 and 
expects production to continue to increase.  The plant processes about 3,000-4,000 mt of herring annually.  
Mackerel and herring are the focus of operations from January – April, with squid becoming more 
important for the remainder of the year.  During times of full production, the plant employs about 100-
120 individuals.  About 65-70 of the employees are full-time, and most laborers live within a 30 mile 
radius of Cape May, NJ (Lunds, personal communication). 
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7.4.1.4.3 Lobster Bait 
The use of herring as bait is a very important aspect of the fishery, and herring bait has been used for at 
least 200 years in New England.  Present uses of bait are for lobstering (regional) and longlining 
(regional-national-international).  In addition, tuna and various recreational fisheries utilize herring for 
bait.  National use of herring for longlining is found on the West Coast, in Alaska, and Florida. 
International use of herring for bait occurs in Costa Rica. 
 
Herring is processed and sold for lobster bait in a variety of ways.  In Rhode Island, herring bait is sold as 
whole salted fish.  The fish are sold in 200 lb. barrels and are salted in layers using 35 lb. bags of salt.  In 
general, herring are offloaded in large plastic containers.  The containers are forklifted to a height even 
with a conveyer belt, and then layers of herring conveyed into a barrel, with layers of salt between each 
layer of herring.  The bait keeps best in the winter, but can begin to decay after 2-3 days when it gets 
warm. 
 
The quantity of herring used as lobster bait is considerable.  Figure 74 provides the percentage of reported 
herring landings utilized for bait and food from the dealer weighout database during 1990-2002.  
According to information in the dealer database, more than 50% of herring landings are sold for bait 
purposes on an annual basis.  Dealer data are considered to represent an underestimate of the utilization of 
herring for bait because they may not include many smaller transactions like vessel-to-vessel sales of 
herring for bait.  For the year 1996, when 105,000 mt of herring was landed in the U.S., it has been 
estimated that on the order of 71,000 mt of herring were utilized as bait (Stevenson 1998).  This includes 
bait taken as leftover product from herring processing. 
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Figure 74  Percentage of Herring Landings Reported for Food and Bait Usage 1990-2002 (Dealer 
Data) 
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It is clear that much of the economy and cultural fabric of coastal New England – especially Maine – 
depends greatly on herring bait to sustain the lobster industry important to this region.  With a rocky soil 
and coastline, large distances between urban centers, and no other major industry or significant 
agricultural centers, coastal Maine has always relied heavily on its marine resources.  As anyone who has 
traveled the Maine coast can observe, lobster represents the apex of those marine resources.  Small-scale 
truckers, bait shop owners, and related business all participate in the commercial bait venture.  Bait can be 
delivered dockside from trucks traveling up and down the coast.  The trucks pick up the bait from 
canneries and community sites up and down the coast to service smaller bait shops or lobster fishing 
‘gangs’ (Acheson 1987).  Island bound and coastal isolated lobster fishermen may also pick up bait 
directly off vessels, or have it brought out on ferries.  In recent years, the shift has been towards vessels 
landing directly to island ports. 
 
Lobster vessels in the State of Maine are most dependent on herring for bait and utilize herring for the 
vast majority of lobster bait.  Lobster vessels in Massachusetts and New Hampshire are also very 
dependent on herring for bait, but dependency on herring decreases in more southern areas.  Information 
collected by the Herring PDT suggests that lobster vessels fishing outside of the Gulf of Maine, 
particularly in southern New England and Mid-Atlantic areas, are less dependent on herring for bait and 
utilize alternative baits more frequently.  Lobster vessels in Rhode Island, for example, are more 
dependent on skates than herring for bait. 
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The Herring PDT also examined trends in herring and lobster landings by State from 1990-2002.  
However, State data regarding the use of herring and other species as lobster bait are inconsistent and 
incomplete.  Some States do not sample the lobster fishery for information on bait usage.  In general, the 
strongest relationship between herring and lobster landings from 1990-2002 was in the State of Maine.  
The relationship diminishes towards the southern States. 

• Maine utilizes herring as the primary lobster bait because it is readily available and generally 
inexpensive.  Maine is also the State with the highest degree of participation in the American lobster 
fishery. 

• Lobstermen in New Hampshire utilize a combination of herring and redfish/flatfish racks. 

• Lobstermen in Massachusetts use herring, flatfish racks, cunner, and menhaden for lobster bait. 

• The directed skate fishery for lobster bait occurs in Rhode Island.  As a result, most lobstermen in 
Rhode Island utilize little skates for lobster bait. 

• No information was available about the use of herring or other species as lobster bait in Connecticut. 

 
The bait industry has changed tremendously in the last five years, resulting in a much more centralized 
distribution structure.  Generally, the herring used for bait goes through a large wholesale dealer to 
smaller dealers and lobster wharfs along the coast.  Several representative bait dealers are identified and, 
to the extent that additional information is available, described in the following subsections.  The Herring 
PDT also notes that a small proportion of lobster bait is supplied by the sardine cannery as well as the 
freezer plants in Massachusetts (Cape Seafoods and NORPEL).  The following list and description of 
lobster bait dealers is not intended to be exhaustive, but rather to illustrate the kinds of businesses – large 
and small, diverse and specialized – that depend on the Atlantic herring fishery. 
 

7.4.1.4.3.1 Shafmaster Fishing Co., Little Bay Lobster Co., and Little Bay Fish LLC 
(Newington, NH) 

The information presented below was provided by personnel at Shafmaster Fishing Co., located in 
Newington, NH.  Much of the following information was gathered by individual Herring PDT members 
who visited the Shafmaster facility during 2004.  It is important to note that the information provided 
below, including estimates of production, capacity, and employment, have not been verified by the 
Herring PDT through any independent sources of information. 
 
Although generally referred to as “Shafmaster” in this document, the company is a group of three 
companies located within the same facility – Shafmaster Fishing Co., which manages the fishing fleet and 
the facility itself; Little Bay Lobster Co., which markets lobsters; and Little Bay Fish LLC (DBA “The 
Bait Lady”), which handles the purchasing and sale of herring for lobster bait.  Shafmaster owns seven 
offshore lobster boats, two pelagic fishing vessels (pair trawl), and a scallop/dragger combination vessel. 
 
The majority of herring and mackerel handled by Shafmaster are landed by their two dedicated pelagic 
fishing vessels, the F/V Jean McCausland and F/V Isabelle Taylor.  These boats are about 130 feet in 
length and pair trawl for herring and mackerel in all management areas on a year-round basis, with the 
exception of some maintenance that occurs during the spring (May/June).  Currently, no other fishing 
vessels land herring at the Shafmaster facility on a regular basis.  In general, the two Shafmaster vessels 
expect to land about 30 million pounds of herring and 15 million pounds of mackerel annually.  In 
addition to the fish landed by their own boats, purchases from other pelagic vessels are trucked to the 
facility from Portland and Gloucester  During calendar year 2003, the Shafmaster operation handled about 
26 million pounds (11,793 mt) of herring, approximately 70% of which was landed by the F/V Jean 
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McCausland (the F/V Isabelle Taylor was out of the fishery and in the shipyard being upgraded during 
that time). 
 
While the vast majority of herring is sold by Shafmaster as fresh or salted lobster bait, much of the 
mackerel is sold directly to processing plants (Lunds, NORPEL) for food production.  The company does 
not package and/or freeze herring on-site.  The processing operation itself consists primarily of pumping 
the fish from the vessel, across a conveyor, and into a hopper where it is washed, salted, and stored in 
barrels for sale.  Some product is loaded directly into trucks and delivered to the customer, but many 
customers come to the facility to purchase their bait.  Shafmaster sells primarily fresh bait through smaller 
retail sales branches located in several ports throughout Maine (Little Bay Fish/The Bait Lady) – 
Portland, Winterport, Boothbay, Lubec, and Vinalhaven.  The company owns several (5-6) trucks for 
transporting product to the sales offices. 
 
Shafmaster purchases salt directly from a couple of dealers and uses millions of pounds of salt annually.  
The facility makes its own ice, generates its own power, and is self-sufficient and vertically-integrated on 
many levels of operation and maintenance.  In terms of supplies, vessel maintenance, and repairs, very 
little is outsourced.  In addition, the company builds its own lobster traps and has begun to offer custom-
made traps for sale to local fishermen. 
 
Markets 
The companies represented by Shafmaster focus primarily on the market for lobster bait, with all of their 
production going to outside sales because their own lobster vessels do not use herring.  Their offshore 
boats prefer a “harder” bait, such as skates and redfish racks, because it tends to hold up better for longer 
durations in the cold water.  Much of the herring that is sold by Shafmaster for lobster bait goes to 
fishermen in Portland, Boothbay, Gloucester, Lubec, and other pockets of customers located throughout 
Mid-Coast Maine.  The price of herring for lobster bait varies somewhat by port, depending on the 
availability and convenience of obtaining fresh bait.   
 
In terms of volume and profits, lobster sales represent the largest proportion of business for the 
Shafmaster companies.  Lobsters are sold to markets in New York and Boston, and the company is 
looking to expand sales to overseas markets.  Little Bay Lobster Company owns three trucks that are 
dedicated to lobster sales. 
 
The market for herring as lobster bait is relatively stable, and the company hopes to increase its share of 
this market while continuing to provide some catch to pelagic processing facilities.  Sales of herring 
represent less than 20% of the companies’ total business in a given year.  Individuals at the facility 
indicated that capacity exists to increase herring operations if the bait market or other markets were to 
expand. 
 
Employment 
In total, the three companies represented by “Shafmaster” employ about 75 individuals in shoreside jobs 
on a full-time basis.  This includes personnel to manage all three businesses, truck drivers, sales 
representatives, and individuals who work in the sales branches located throughout the region.  In 
addition, the companies hire a few part-time/seasonal employees on an as-needed basis. 
 
The ten boats owned by Shafmaster (7 lobster, 2 pelagic, 1 combination) employ 45 fishermen on a 
regular basis, with an additional 20 on standby to rotate trips and/or cover for individuals who cannot 
make a particular fishing trip.  The two pelagic vessels (each 130 feet in length) require a crew of 4-5 
individuals, including the captain.  The  full-time engineer aboard each boat can address any maintenance 
and repair issues as they arise.  The offshore lobster vessels require a crew of 4 individuals. 
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To maintain the fleet and ensure year-round fishing, employees at the company include five full-time 
individuals dedicated to vessel overhauls, maintenance, and welding services.  Lobster vessels rotate 
through a bi-annual maintenance schedule, while the pelagic vessels are generally maintained and 
repaired in the spring (May/June) when herring are considered to be of a lesser quality (“feedy”). 
 
Future Plans 
Future plans at the Shafmaster facility involve upgrades primarily targeted at increasing sales of lobsters.  
The facility plans to improve its refrigerated lobster storage tanks during the summer of 2004 by installing 
a state-of-the-art waterfall system in the pound, which will streamline the handling of lobsters for the 
purposes of shipping. 
 
Shafmaster – Summary Information 
Processing Operations: Herring salted, packaged, and trucked for lobster bait 
Plant Capacity: Capacity exists to increase operations if markets expand 
Current Operations: About 26 million pounds (11,793 mt) of herring in 2003, with capacity to 

increase if markets expand 
Employment:   75 full-time, shoreside employees 

45 full-time fishermen, 20 additional on standby; includes 2 full-time 
engineers on each of the pelagic fishing vessels 

 
 

7.4.1.4.3.2 O’Hara Bait Co. (Rockland, ME) 
The information presented below was provided by the O’Hara Corporation.  Much of the information was 
gathered by individual Herring PDT members who visited the O’Hara facility in July 2004.  It is 
important to note that the information provided below, including estimates of production, capacity, and 
employment, have not been verified by the Herring PDT through any independent sources of information. 
 
O’Hara Corporation is currently involved in commercial fishing, processing herring for bait, the 
manufacturing and distribution of retail and wholesale ice, running a marina, and commercial real estate 
rentals.  The family-owned company has been in business for almost 100 years.  The company was 
founded in Boston as a fillet house, later adding vessel ownership.  Over time, O’Hara and Sons expanded 
to Portland, Rockland, and Lubec with a specialization in redfish and later, groundfish.  Eventually, the 
business was also extended to Seattle, with some company-owned vessels fishing in Alaska.  Today, 
O’Hara Corporation owns two New England herring vessels, three scallopers in New Bedford, and three 
vessels in Seattle.  In addition, they hold part shares of six other scallopers in New Bedford. 
 
Capacity-Bait Facility 

In the summer of 2004, O’Hara completed a new cooling facility in Rockland through which the company 
intends to move 10,000 barrels of bait (processing for bait involves rinsing, salting, and barreling, and a 
barrel holds 320 pounds or four bushels of 80 pounds each).  Prior to building the new facility, 1,300 
barrels were handled (5,200 bushels/416,000 pounds).  A second cooler held 1,600 bushels (400 
barrels/128,000 pounds).  The new bait facility is 15,000 square feet and is highly efficient.  Two 
employees can handle what took four or five people to do in the past.  The company has been in the bait 
processing business for eight years, but has been buying herring for 30 years.  They are beginning to 
switch to fishermen’s salt, finer and less expensive than other salt. 
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Product Source and Markets 

O’Hara estimates that 70% of its customer base for bait is local and 30% is regional.  There are about 50 
regular customers for bait, four of whom are lobster dealers based on Vinalhaven.  Ninety percent of the 
ice is sold in Maine, the other 10% in the region.  Some fishermen do have very specific bait preferences.  
O’Hara will supply menhaden, ocean perch racks (hard bait from PEI or Cape Breton) that is said to last 
longer in some ocean conditions. 
 
About one-half to 60% of the herring O’Hara handles is caught in Area 1A, 30% in Area 3 and the 
remainder in Area 2.  In general, if the Area 1A quota is lowered or caught sooner, O’Hara’s boats would 
likely move to Georges Bank.  They would then land twice a week rather than five times a week.  In that 
case, more frozen bait would be trucked, and bait prices could increase.  O’Hara’s two herring boats are 
relatively smaller than most herring vessels that work on Georges Bank (for example, one vessel has a 
capacity of about 200,000#).  Herring is almost an eight-month fishery for the O’Hara boats, while 
mackerel is mainstay during the other four months of the year (winter). 
 
Operations 

The O’Hara plant is on the waterfront with easy access to both vessels and trucks.  A dewatering pump is 
used to unload fish from the herring vessels.  Since Vinalhaven, an island almost entirely dependent on 
lobster fishing and thus a steady market for herring bait, is just across the bay, O’Hara’s F/V Starlight 
delivers herring directly to five dealers on the island, providing about 90% of the bait that the island’s 
lobstermen use. 
 
Both of O’Hara’s herring vessels, F/V Starlight and F/V Sunlight, are convertible seiner/trawlers with 
refrigerated seawater tanks (RSW).  The former vessel is older, 82 feet long with a capacity of 120 tons 
and boasts a long history of catching 20,000 tons of herring in Area 1A.  The Sunlight is 108 feet with the 
“history” from the F/V Starbound.  The F/V Sunlight was formerly a tuna seiner in Alabama (capacity 
300 tons).  Neither vessel has sufficient horsepower to tow a single midwater trawl. 
 
Product is transported by boat or by the forty company-owned trucks.  Among the vehicles O’Hara owns 
are 5 tractors, 15 “ice box” trucks, 6 aluminum dump trucks, 2 flat beds for salt, boom trucks, cranes and 
fork lifts.  Other specialized equipment includes generators, ammonia compressors, automatic baggers, 
salt hoist, and fish pumps. 
 
Capacity-Ice 

The company has the capacity to manufacture 50,000 5-pound bags of ice (blocks and cubes) per day. 
Typically, they sell over 2 million bags of ice to marinas, campgrounds, restaurants and grocery stores 
annually.  Eighty percent of the ice is sold during July and August.  Though most of their customers are in 
Maine, during an extremely hot summer, they sometimes send ice to New York and Connecticut. In the 
past, ice was manufactured for use on the herring fishing vessels, but the pelagic boats now have 
refrigerated seawater tanks, eliminating the need for ice. Some ice is used by clam boats. 
 
The new ice facility is 30,000 square feet and twice as efficient as the old facility.  Now, 480 bags of ice 
per pallet and 70 pallets are handled by 5 employees in about seven hours.  O’Hara uses about 30,000 
cubic feet of water per year.  The new facility has its own generator, so the cost of electricity was less 
than half of what it was prior to adding the generator.  However, increased fuel costs have recently 
reduced the savings margin considerably.  Costs are divided by thirds: one-third labor, one-third 
electricity and water, and one-third materials and overhead. 
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Employment 

O’Hara directly employs 120 fishermen in Alaska (some of whom are from Maine), four fishermen on 
each of the herring vessels, four staff members in Seattle, four or five in each of the coolers in Biddeford 
and Bangor (Maine), and 50 individuals in Rockland.  Ten of the employees in Maine are used full-time 
to maintain the equipment.  In addition, two or three are employed on the boats as engineers.  Eight full-
time employees are considered drivers – they pick up bait, transfer it, and deliver it. 
 
Ten years ago, there was often a long waiting list for employment on the F/V Starlight, and deckhands 
were said to make as much as $100,000 annually.  However, competition for the herring market is higher 
now.  While herring landings have generally remained constant for 15 or more years, the number of 
vessels catching the fish has more than doubled, and prices for the product have not made up the 
difference. 
 
Marina 

Eighty-five boats are stored on O’Hara property.  Up to 110 can be stored inside and 45 outside.  The 
facility also hauls out lobster boats, tugboats, and others. 
 
Future Plans 

O’Hara Corporation is considering building a hotel on their property in Rockland. 
 

7.4.1.4.3.3 St. George Marine (Port Clyde, ME) 
St. George Marine buys 12,000 to 15,000 pounds of herring per month (about 60 barrels), plus a dump 
truck worth of fresh bait during the shedding season.  The company supplies bait to lobstermen from May 
to December.  In addition to selling bait at their own facility, the company transports barrel bait to 15 
other docks and, using their carrier, supplies Monhegan Island ME. 
 
Barrel bait (rinsed and salted) can be stored for up to 6 months in contrast to fresh herring that lasts only a 
few days.  The salt brine has led to a more consistent supply for the lobstermen as it has evolved over the 
last five years, so they are “getting used to it.”  Redfish and pogies are also sold for bait by the company, 
but herring comprises 80% of their bait business. 
 
In addition, about 7 tons of ice is produced by the company to supply the 16 draggers remaining in Port 
Clyde.  St. George Marine buys as much as 40,000 pounds of shrimp and/or groundfish from the 
draggers, which they then sell at the display auction in Portland. 
 
The company also owns a sardine carrier with a capacity of 80,000 pounds, which used to belong to 
Stinson Seafoods.  The company spent $320,000 in 2003 on a new pier to enable them to handle the 
herring.  The facility owner fielded other offers on the property, but he is committed to supporting the 
lobster business. 
 
Employees 

Five full-time (year-round) and five seasonal employees service about 80 lobster boats. 
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7.4.1.4.3.4 Atwood Lobster Co. (Sprucehead, Maine) 
Atwood Lobster Co. employs forty to fifty people to help buy, grade, and pack live lobsters for shipment 
nationally and internationally.  The company also sells bait, fuel, gloves and other supplies to the 
lobstermen who sell to them.  Ninety percent of bait they supply is herring that they purchase from 
O’Hara Corporation, already salted and barreled.  The other 10% are pogies or redfish that, under certain 
conditions, may last longer in the traps, but is more expensive since it is brought in from New Jersey. The 
bait supply service is not profit-generating; rather, it is a way to attract and keep the lobstermen. In the 
past, they had their own trucks and bought herring directly from the boats, but they found it very labor-
intensive.  Atwood Company decided that they can make more money handling lobsters than herring. 
 
When bait is scarce, the lobstermen who have a long-standing relationship with a wholesaler (particularly 
if they pay their bills on time), are the ones who will have access to whatever bait there is.  There are 
some lobstermen who change buyers to take advantage of better prices and/or to be paid in cash, but they 
can end up tied to the dock in the summer if bait runs low and they don’t have a source. 
 
Employees 

The Atwood company employs about 45 people, but there is a local labor shortage.  They have used the 
H2B visa mechanism to employ foreign workers, since employees are difficult to locate locally.  Young 
people who might be willing to work for $9 to $10/hour are ineligible since OSHA does not allow them to 
work with heavy machinery.  In the past, the company brought over some Asian workers, but they were 
not physically large or strong enough to handle the weights, particularly the airline containers.  Now, the 
company brings in some unemployed fishermen and processors from Newfoundland.  They are highly 
trained and culturally similar, so they have worked out well.  The company has on-site housing (18 beds) 
and a kitchen.  The community welcomed both groups, bringing food and introducing themselves.  It also 
has provided an opportunity for local residents to hear about the experiences of others. 
 

7.4.1.4.3.5 New England Bait (Portland, ME) 
New England Bait (Nancy’s Shellfish) is based in Portland, Maine and works entirely with the Maine 
lobster fishery.  The company provides herring bait to the states lobster fishermen and also sells lobsters 
and crabs.  The company owns the F/V Ida May, an 80 ft tender vessel, but not other vessels that supply 
herring to the facility, like the F/V Providian, a midwater trawl vessel.  The company has 26 employees, 
12 full time and 14 seasonal fish handlers that are brought in during the summer months. 
 

7.4.1.4.3.6 Purse Line Bait (Sebasco Estates, ME) 
Located in Sebasco Estates, Purse Line Bait has been trucking and barreling lobster bait in Maine since 
approximately 1993.  They purchases herring, pogies, redfish and other species from around New 
England, truck them to their plant, salt and barrel them and sells them to approximately 40 lobster buyers 
in the region between Harpswell, ME and Rockland, ME. 85% of their sales are to lobster buyers with the 
remaining percent sold off dump trucks.  Of an approximate total of 20 million lbs of fish barreled per 
year 12 million are herring, 5 million are pogies and 3 million are redfish and other species.  Fish are 
bought from all over New England including distances as far as Point Judith, RI.  Purse Line Bait also 
purchases herring from Cape Seafood’s, O’Hara and from other sources.  Purse Line Bait owns 11 trucks 
that it uses for these purposes.  In addition to supplying herring for their own production, the company 
also trucks bait for Stinson’s. Currently they are working with approximately 12 full time year round 
employees adding 4 or 5 in summer months to deal with increased demand. 
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7.4.1.4.3.7 Beaver Enterprises Inc. (Rockland, ME) 
Beaver Enterprises Inc. is principally a lobster bait dealer located in Rockland, ME.  They buy and sell 
herring as well as redfish and other bait fish year-round and sell to lobster bait dealers and lobstermen.  
They buy herring from whomever will supply it.  The company purchases the majority of herring from 
large pair trawlers that land in Rockland and nearby ports.  They purchase the redfish out of Canada.  
Herring is their most important source of bait fish and represents 70% of their bait sales.  Beaver 
Enterprises also sells salt to many of the herring dealers (i.e. Cape Seafoods) in the region (20% of 
herring bait weight is salt).  The company includes six full time employees year-round. 
 

7.4.1.4.3.8 Sunshine Seafoods (Stonington, ME) 
Sunshine Seafoods has been operating for approximately 20 years out of Stonington, Maine.  It has 
always been primarily a lobster dealer, buying and selling lobster in the U.S. and abroad.  A fraction 
(approximately 20%) of its business comes from sales to the Maine tourist market that runs primarily 
from May to December.  The majority of its business however, is dependent on lobster sales to the 
European market.  Much of the lobsters sold to this market are sourced in Canada.  Sunshine Seafoods 
also deals in bait herring.  Approximately 10% of its business is derived from sales of herring for lobster 
bait.  At times, ‘second hand’ herring is also sourced from other places including Beaver Enterprises (see 
above).  Sunshine Seafoods sells their bait herring largely to the same lobstermen who sell them lobsters. 
 
Sunshine Seafoods employs approximately 15 people year-round.  During the summer months there are 
as many as 25-30 employees. 
 

7.4.1.4.3.9 Representative Small Bait Dealer – Downeast Maine 
One family-owned bait business in Downeast Maine was started in 1975.  The company buys most of its 
supply directly from the vessels Western Sea, Providian and Thunder Bay.  Since F/V Western Sea 
usually unloads in Rockland, only 15 miles away, that is their preferred option.  When herring is scarce, 
however, they send their trucks wherever vessels are landing and making the herring available.   
 
The bait house is a 28 x 40 foot refrigerated space.  A conveyor system is used to handle the herring, 
washing and automatically salting it, then moving it into 5-bushel barrels that are then refrigerated.  Some 
of the herring is sold loose (without washing and salting) to dealers that process it themselves. 
 
The company owns 5 trucks, 3 are used to pick up the herring, one is used for salt and one to deliver bait 
to the dealers.  Costs are increasing.  Fuel and salt in particular have already gone up in price.  The owner 
believes that the boats will be increasing the price for herring as the fuel prices continue to rise since they 
have to expend so much fuel while looking for the herring. 
 
Most customers are lobster dealers with local businesses (i.e., within about 30 miles of the facility).  
Because of the unpredictability of supply, the company is no longer trying to expand, but concentrates on 
providing bait to its existing customers.  The company does handle more bait than it did in the past since 
the increase in lobster traps has increased demand.  On a busy day the business can handle/sell 80,000 
pounds. 



 

Amendment 1 FSEIS  May 3, 2006 328

 
The owner was a fisherman from a fishing family, stop seining and fish spotting, later purse seining.  He 
still fishes, lobstering, dragging for groundfish up to his allowable days-at-sea and shrimping.  His sons 
help out with the business when they are not in school, though neither is likely to go into the business in 
the future.  An independent trucker is a part-time employee as well.  For the busiest part of the season, the 
company employs a couple of young people, also part-time.  
 
Herring remains the lowest price bait for fishermen costing about $70 per barrel or $14 bushel (salted).  
Alternative baits such as pogies, redfish, carp heads, sheepshead, and flounder racks can cost fishermen 
twice as much as the herring.  This company does not provide alternative baits because of the financial 
demands and space required.  
 

7.4.1.4.3.10 Channel Fish (Boston, MA) 
Channel Fish is located in East Boston and was incorporated in 1963.  This company deals mainly in 
gurry/offal that is bought, ground, frozen and sold to cat food companies.  Channel Fish also buy herring 
and sells bait to lobster dealers and lobstermen, though the majority goes to dealers.  In the past, they 
were more heavily involved in the herring fishery but currently it is a smaller percentage of their business 
is associated is dependant on herring.  Herring is purchased from a number of different vessels including 
mid water trawlers and some seiners.  The company also deals in mackerel that is packaged and frozen for 
human consumption abroad as well as in menhaden that is also used as a baitfish.  Channel fish has 
approximately 60 full-time, year-round employees. 
 

7.4.1.4.4 At-Sea Processing 

7.4.1.4.4.1 Sea Freeze Ltd. 
The information presented below was provided by personnel at Sea Freeze, Ltd located in North 
Kingston, RI during a site visit and follow up phone calls carried out by individual PDT members.  Some 
additional information was obtained from the company website.  The site visit was carried out in May 
2004.  The Herring PDT wishes to thank the individuals at Sea Freeze Ltd for contributing the following 
information and helping the PDT provide a more comprehensive description of the current herring fishery 
and the importance of the herring fishery to the lobster industry.  It is important to note that the 
information provided below, including estimates of production, capacity, and employment, have not been 
verified by the Herring PDT through any independent sources of information. 
 
Sea Freeze is the largest producer of sea-frozen fish on the east coast of the United States.  It supplies sea-
frozen and land-frozen fish to domestic and international markets including bait products to longline 
fleets.  Sea Freezes dedicated trawlers are some of the largest freezer trawlers on the east coast. At sea 
freezing produces a very high quality product as the product is not damaged during loading and 
unloading.  Sea Freeze owns two freezer trawlers that provide all of the catch that is stored at Sea Freeze 
facilities.  Catch is then marketed nationally and world-wide.  Fishing operations target illex and loligo 
squid, mackerel, herring and to a lesser degree, butterfish.  The vessels are approximately 140 ft in length 
with a holding capacity of approximately 280 mt and a daily freezing capacity of 50 mt per day.  
 
Domestic sales account for approximately 30% of total sales and 70% are international.  Internationally, 
Eastern Europe and Asia are two important regions that purchase from Sea Freeze.  In both locations 
imports are used largely used for human consumption.  Atlantic mackerel is sold to companies in Canada 
as baitfish and Illex squid is sold nationally as baitfish for the groundfish, swordfish and tuna fisheries as 
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well as for crab and lobster bait.  Zoo’s and aquariums also purchase Sea Freeze products as feed for other 
species.  
 
Illex squid and mackerel are the mainstay of the business accounting for approximately 80% of revenue.  
Although herring is the least financially valuable of the species it is nevertheless important to the business 
due to its year round availability and due to the fact that access to it continues after other fisheries have 
closed.  In this respect, herring, for Sea Freeze, is an important back-up fishery when other fisheries 
become unavailable. 
 
Sea Freeze began its operations in 1985 when it was initially a fishing operation with just a few 
employees.  This company operated one of the first successful US freezer trawlers in the region and over 
time, cold storage facilities were added and later enlarged (current capacity 7,000 mt).  The plant does not 
include any processing facilities, nor is it invested in the distribution of product.  Operations are limited to 
catching, cold storing and marketing whole fish.  The cold storage is used primarily for catch from the 
dedicated freezer trawlers though from time to time, other vessels unload and store here. Currently, the 
plant employs approximately 60 people including 10 administrative and managerial staff, 20 crew 
working rotating shifts, and 15 individuals that work in the storage facility (packing, loading etc.).  These 
employees work full time and employment is generally stable year round.   Employee turnover is 
generally low and when it occurs it is often due to crew seeking land based positions for personal reasons 
(family time etc.). 
 
The seasonal operation of the plant is as follows: 

Illex squid – May to October 
Mackerel – January to May 
Loligo squid – September to May 
Herring – Year-round 
 
Product supply is lowest during the spring and fall.  As a result, these months are dedicated to vessel 
repairs and maintenance.  Sales and distribution occur year-round. 
 
Plant location was selected because of its access to transport mechanisms.  The plant is accessible by 
deep-water port and rail access.  Rail access is slower than other forms of distribution but it is 
significantly cheaper.  The plant exists largely independent of the surrounding community (North 
Kingston).  Employees live regionally, though not necessarily locally.  Some local distribution of bait 
occurs in summer months and vessel fuel is purchased locally along with food for the crew.  Some of the 
gear used on the trawlers is produced and repaired on site by a company that rents space from Sea Freeze. 
 
Representatives stated that more and more time is being dedicated to involvement in the management of 
the species each year.  In the past, a small percentage of time was spent on management concerns 
(attending meetings, etc.), now as much as 50% of key staff time is spent investing in this aspect of the 
business.  Representatives stated that this is one of the new costs of doing business in an increasingly 
regulated environment.   
 
Regulations in the Loligo fishery were cited as having impacts on the business.  Tighter regulations in this 
fishery has meant that Sea Freeze has had to replace this product with other fish as current restrictions 
make this fishery less attractive for larger vessels.  Also, regulations in other fisheries (such as 
groundfish) have meant that shifts are occurring between fisheries that also impact on business.  Sea 
Freeze representatives suggested that it is important in this regulatory environment to diversify where 
possible and not be too dependent on any one species. 
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Future Plans 
Sea Freeze is considering expanding its existing cold storage facilities to accommodate other products in 
addition to whole fish. 
 
Sea Freeze – Summary Information 
Operations:    Sea frozen fish and cold storage facilities 
Plant Capacity:  7,000 mt of cold storage space 
Current Operations (approximate numbers per year) 

• Illex – 6,000 mt 
• Mackerel – 6,000 mt 
• Herring – 2,000 mt 
• Loligo – 1,000 mt 

Employment: 60 full time employees total; 20 fishermen – on rotating shifts, others divided 
between storage facility and administrative functions 

 
 

7.4.1.4.4.2 Joint Venture Processing 
Prior to the 1990s onboard canning and packing of herring into barrels was done by Soviet processor 
vessels through JVP/IWP agreements.  After the fall of communism, these operations ceased in U.S. 
waters.  Since that time, the focus has been on freezing whole herring at sea.  In the past several years, 
there have been International Fisheries Agreements, which is a prerequisite for establishing a JVP or 
IWP, with Russia, China, Estonia, Lithuania, Latvia, and Poland.  There has been no JVP activity since 
2002, and recent IWP operations have focused primarily on mackerel.  There are also domestic shore-
based and at-sea processors competing for the whole frozen market. 
 
Table 53 summarizes catch/bycatch information reported by foreign processing vessels engaged in JV 
operations during 2001 and 2002.  A total of 364 codends were reported to have been transferred during 
these JV operations in 2001 and 2002, and the data in Table 53 summarize catch reports from all of these 
codend transfers.  Total catch of herring and mackerel was reported to be 11,229.2 mt. 
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Table 53  Catch and Bycatch (mt) of All Species Reported from the Transfer of 364 Codends 
During JV Operations in 2001 and 2002 

REPORTED TRANSFER OF 364 CODENDS 
SPECIES CAUGHT CATCH MT BYCATCH MT TOTAL MT 
HERRING, ATLANTIC 9,057.5 51.0 9,108.5 
HERRING, ATLANTIC (MEAL) 385.0  385.0 
MACKEREL, ATLANTIC 1,677.2 36.7 1,713.9 
MACKEREL, ATLANTIC (HEADED) 79.5  79.5 
MACKEREL, ATLANTIC (MEAL) 30.0  30.0 
REDFISH  0.3 0.3 
SILVER HAKE (WHITING)  90.8 90.8 
RED HAKE  6.6 6.6 
FINFISH UNCL.  7.4 7.4 
SHARKS  8.3 8.3 
GRAND TOTAL 11,229.2 201.1 11,430.3 
 
Because of the expansion of shoreside processing capacity in the Atlantic herring fishery, no allocation of 
fish for JVP was granted for the 2005 fishing year, and this will likely be the case for the 2006 fishing 
year as well.  The Council supports the elimination of JVP over the long-term and supports the current 0 
mt allocation to maximize opportunities for shoreside facilities. 
 
In past years, the Council encouraged the development of the shoreside processing sector of the herring 
fishery but authorized JVP operations to better ensure the availability of a market for domestic harvesting 
vessels.  Now that shoreside facilities have developed, specifications for the herring fishery should 
promote opportunities for these facilities and, to the extent possible, protect the economic investment that 
has been made in the U.S. herring fishery.  The Herring FMP specifically states that “the underlying 
concept is that JV activity is only allowed until adequate U.S. processing capacity is developed.” 
 
 

7.4.1.4.4.3 U.S. At-Sea Processing 
U.S. at-sea processing is authorized in the Herring FMP for U.S. processing vessels that exceed current 
vessel size limits and processing herring in the EEZ.  There have been no USAP operations in the herring 
fishery since the 20,000 mt allocation was specified in 2000. 
 
 

7.4.1.4.5 Other Processing 
Natural Pearl Essence (Engelhard Corporation, Eastport, ME) 

Natural pearl essence, extracted from the scales of Atlantic herring, is used to add a pearl effect (a satiny 
luster that creates a soft, cloud-like luster) to shampoo, fingernail polish and other personal care products 
and cosmetics.  Engelhard Corporation owns and operates the last commercial natural pearl essence plant 
in the world.  Located in Eastport, Maine, the facility employs 10 people (nine year-round and one part-
time). 
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The Eastport plant relies on herring scales provided primarily by purse seine and fixed gear fishermen.  
The typical yield is 10 to 25 pounds of scales per ton of herring, but this can vary widely.  Engelhard 
contracts independent “runners” to collect totes of scales from fishing ports throughout the Bay of Fundy 
and the Gulf of Maine. 
 
Processing operations at the Eastport facility are seasonal.  Operations to extract the pearl essence occur 
during the summer months, while refining and processing is conducted during the winter. 
 
Extraction of natural pearl essence (also known as guanine) occurs in two phases.  During the first phase, 
the scales are tumbled in water to separate the pearlescent crystals.  The crystals are washed and stored in 
a stabilized form, while the nitrogen-rich “spent” scales are sold to area farmers, who utilize them as 
fertilizer.  The second phase is a refining process in which remaining proteinaceous material and fish oils 
are removed.  The refined crystals are standardized, analyzed, and packaged for sale prior to being 
shipped to an Engelhard warehouse in Peekskill, New York. 
 
About 80% of the natural pearl essence refined from herring scales is packaged and sold as an aqueous 
product to customers worldwide.  The balance is dispersed in alcohol for dispersion in organic products.  
The market for natural pearl essence is diminishing due to the availability and lower price of many 
synthetic products.  Engelhard historically processes one to two million pounds of natural pearl essence a 
year. 
 
Reliance on herring scales caught by U.S. vessels has diminished significantly in recent years (Figure 75).  
A much larger proportion of the product purchased by Engelhard comes from Canada, particularly the 
New Brunswick weir fishery.  This is due, in part, to the evolution of the U.S. fishery from fixed gear to 
purse seines to midwater trawls, as herring scales cannot be collected from midwater trawlers in as high 
volume as they can be collected from other gears.  In 2002, 2003, and 2004 Engelhard relied on scales 
from Canada to process more than 95% of its product. 
 
Figure 75  Percentage of U.S. Herring Scales to Total Scales Purchased by Engelhard, 1986-2003 
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Source: Engelhard Corporation, 2004. 
Note: Engelhard reports that the percentage of U.S. scales to total scales purchased in 2004 is 0% (pers. 
comm.). 
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7.4.1.5 Bycatch Information and Standardized Bycatch Reporting Methodology 
This section summarizes all available information about bycatch in the Atlantic herring fishery. 
 
The Magnuson-Stevens Act defines bycatch as fish that are harvested in a fishery, but that are not sold or 
kept for personal use, including economic discards and regulatory discards.  Fish released alive under a 
recreational catch and release fishery management program are not included.  Fishery management plans 
(FMPs) are required, under section 303(a)(11) of the Magnuson-Stevens Act, to establish a standardized 
reporting methodology to assess the amount and type of bycatch occurring in the fishery. 
 
The following description of the data collection and analysis used to estimate bycatch represents the 
standardized bycatch reporting methodology (SBRM) for the Atlantic Herring FMP at this time.  This 
section also includes a summary of all available information about bycatch in the herring fishery from the 
current reporting methodology as well as other sources of information.  Measures to address bycatch were 
separated from Amendment 1 and submitted as Framework 43 to the Multispecies FMP, as the Council 
intends for these measures to be implemented as expeditiously as possible.  In addition, NMFS is 
developing an omnibus amendment to the Northeast Region FMPs to address requirements related to the 
Standardized Bycatch Reporting Methodology (SBRM).  The NMFS Omnibus Amendment will further 
address the SBRM for the Atlantic herring fishery. 
 
The herring fishery primarily targets herring in the Georges Bank and the Gulf of Maine regions.  The 
primary sectors of this fishery, based on the gear types employed, include midwater trawl, pair trawl, and 
purse seines.  Fishing with single and paired midwater trawls currently accounts for approximately 75% 
or more of the herring landings. 
 
Regulatory discards comprise a small percentage of the bycatch in the herring fishery.  Regulatory 
discards occur when retention of certain species is limited or prohibited by regulations, such as by trip 
limits, overall catch quotas, and/or minimum fish sizes.  Most of the bycatch species in the herring fishery 
attributable to regulatory discards are spiny dogfish.  However, discretionary discards (e.g., discards that 
occur because the fish are not marketable) and protected species (i.e., species listed as threatened or 
endangered under the Endangered Species Act, and marine mammals) bycatch also occur in this fishery 
and are discussed in more detail throughout the following subsections. 
 

7.4.1.5.1 Definitions 
The following terms, as defined below, are used throughout the following subsections: 
 
As stated above, Bycatch is defined as “fish which are harvested in a fishery, but which are not sold or 
kept for personal use, and includes economic discards and regulatory discards.  Such term does not 
include fish released alive under a recreational catch and release fishery management program.”  
Consistent with the Magnuson-Stevens Act, this document defines bycatch as any fish which are 
discarded. 
 
Incidental catch is defined in this document as any non-targeted fish which are retained for sale or 
personal use.  Incidental catch is different from bycatch in that it is not discarded. 
 
Regulated species (also referred to as regulated multispecies) are defined in the Northeast Multispecies 
Fishery Management Plan to include: Atlantic cod, witch flounder, American plaice, yellowtail flounder, 
haddock, pollock, winter flounder, windowpane flounder, redfish, and white hake. 
 



 

Amendment 1 FSEIS  May 3, 2006 334

Small-mesh multispecies means the subset of Northeast multispecies that includes silver hake, offshore 
hake, and red hake. 
 

7.4.1.5.2 Current Standardized Bycatch Reporting Methodology (SBRM) 
The Council’s current standardized bycatch reporting methodology (SBRM) focuses on requirements for 
fishermen to report bycatch through VTRs and IVRs as well as information collected through NMFS’ Sea 
Sampling (Observer) Program.  Other sources of bycatch information are utilized to supplement 
information from the SBRM. 
 
Vessel Trip Reports (VTRs) 

Since 1994, commercial fishing data has been gathered through a relatively comprehensive system of 
fishermen’s reports, called vessel trip reports (VTRs) or logbooks.  In general, VTR data are used as the 
primary source of trip-level information for landings and discards by species, area fished, and days 
absent.  The VTRs also contain data on kept pounds by species but cannot be used to estimate landed 
value.  One helpful element of the VTR data is that they include information about fishing location – 
latitude and longitude as well as statistical area.  Vessels that possess Federal permits for Northeast 
Region fisheries are required to submit VTRs on a regular basis. 

• The VTR program was initiated for some fisheries in 1994, but 1994 is considered to be an 
incomplete year in terms of logbook reporting.  For fisheries that required logbook reporting at the 
time, VTR data are considered to be most complete from 1996 onward. 

• The Herring FMP did not become effective until the start of the 2001 fishing year.  Prior to 2001, 
many herring vessels were not engaged in other fisheries that required them to report their catch 
through the VTR system.  As a result, VTR reporting for the herring fishery in particular is somewhat 
incomplete prior to 2001 (although herring vessels were reporting in 2000 with the implementation of 
the ASMFC Herring FMP).  Of the 2,033 vessels that possessed a herring permit of any kind in 2003, 
1,176 vessels (58%) possessed a federal permit in 1994 which required landings be reported through 
the VTRs.  Of the 110 vessels that possessed a Category 1 herring permit in 2003 (more than 500 mt), 
83 vessels (75%) possessed a federal permit in 1994 which required landings be reported through the 
VTRs. 

• In general, although vessels are required to report bycatch information in the VTRs, the information is 
considered to be incomplete and less reliable than other data sources.  VTRs are often completed at 
the end of a fishing trip, so estimates of discards may be inaccurate.  Moreover, there are problems 
associated with under-reporting of discards through the VTRs.  However, because some information 
exists, the bycatch of Atlantic herring as reported through the VTRs is presented in Section 7.4.1.5.8 
of this document. 

 
Interactive Voice Response (IVRs) 

Regulations included in the Herring FMP mandate that harvesters report daily fishing activities using 
VTRs and submit weekly catch reports using the Interactive Voice Response (IVR) system.  The IVR 
system is an automated, phone-based reporting method initially created for multi-species dealer reporting.  
It was later modified to include Atlantic herring catch reports in response to the need for real-time quota 
monitoring.  Every Category 1 federally licensed vessel is required to compile their daily herring catches 
(in pounds) by week and report them for each management area fished.  Category 2 permits holders or 
commercial fishermen in state waters are required to report using the IVR system if they catch more than 
2,000 lbs. in a week.  The main reason for utilizing the IVR system in the Atlantic herring fishery is to 
monitor the Total Allowable Catch (TAC) limits set for the four federal management areas. 
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• Data collected through Interactive Voice Reporting (IVR) are available for Category 1 herring 
vessels, but only since the 2000 fishing year.  The IVR data are eventually cross-checked with the 
VTR data and provide no information in addition to what can be obtained through VTR data.  In 
addition, IVR data are based on “hail weight” and are considered less accurate than VTR data. 

• The IVR system is a one-species system at this time.  Herring discards are reported through the IVRs, 
but no other bycatch data are collected through IVRs at this time.  Herring bycatch information from 
the IVRs is presented in Section 7.4.1.5.8 of this document. 

 
NMFS Sea Sampling (Observer) Program 

Information collected through the NMFS Sea Sampling (Observer) Program has become the primary 
source of bycatch data for the Council’s current bycatch reporting methodology.  Sea sampling 
information through 2004 is presented in the following subsections.  A summary of the current (2005) sea 
sampling program is provided below for more perspective on the Council’s current SBRM. 
 
Initially, 84 sea days were dedicated to covering midwater trawl, pair trawl, and purse seine fisheries for 
Atlantic herring in 2004.  The fleet was estimated to consist of 11 midwater trawl vessels, 12 midwater 
pair trawl vessels, and 7 purse seiners.  Each vessel was assigned between one and six trips per year by 
month, based on their previous effort.  Effort patterns were based on 2002 effort from landings records. 
 
In April 2004, sea day coverage was increased to 312 days.  In May 2004, the observer program dedicated 
additional time to locating herring vessels and refining trip logistics and sampling protocols.  In June 
2004 the allocation of sea days was statistically refined using updated landings data and additional fishing 
area specifications.  Sea days were assigned by month and management area proportionally based on 
landings patterns from 2001-2003 for the three gear types.  In 2004, 132 pair trawl, 42 purse seine and 26 
midwater trawl days were observed.  Sixteen observers participated in the coverage. 
 
For calendar year 2005, observer days for the herring fishery were allocated by area, gear, and month by 
using average landings from 2001-2003.  Stratified landings were used to calculate relative proportions 
that were used to allocate the sea days.  During the 2003 herring fishing year, the purse seine, midwater 
trawl, and pair trawl fleet fished a total of 3,027 days on trips where landings were at least 1 metric ton 
(the FMP’s definition of a directed trip). 
 
A total of 66 days were carried forward from the 2004 schedule to 2005 and 500 additional days were 
available for 2005 for a total of 566 sampling days.  Based on the number of trips in 2003, this would 
provide for a coverage rate of 18.7% in 2005 (Table 54).  This is the same method that was used to 
allocate days in 2004.  The distribution of observer days in the herring fishery during previous years as 
well as the 2004 fishing year is provided in Table 56 and Table 57 for additional reference. 
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Table 54  Number of NMFS Observer Days Scheduled for 2005 by Area, Gear, and Quarter Based 
on Landings Patterns During 2001-2003 

Gear Type Management Area Quarter 1 Quarter 2 Quarter 3 Quarter 4 Total 
Midwater Trawl Area 1 3 26 20 27 76 
 Area 2 15 3 0 3 21 
 Area 3 1 2 33 10 46 
Pair Trawl Area 1 10 47 67 71 195 
 Area 2 20 0 1 9 30 
 Area 3 0 3 64 19 86 
Purse Seine Area 1 0 14 77 21 112 
 Area 2 0 0 0 0 0 
 Area 3 0 0 0 0 0 
Totals  49 95 262 160 566 
 
The observing priorities were being developed during 2004.  Initially, in February 2004, observer 
coverage was increased from less than one percent to twenty percent due to concern of marine mammal 
incidental takes in the pair trawl fishery as a result of several whale carcasses floating in areas coinciding 
with the fishery.  Observers were trained to watch for marine mammals, as well as any obvious discards, 
while keeping track of the kept catch.  It was also decided then that an observer must be assigned to each 
of the paired vessels.  By July 2004, the interest shifted to observing the pumped catch for small haddock 
and other groundfish.  This prompted the Observer Program to change their observing techniques to 
obtain basket samples from the pumped catch.  By October 2004, new data log instructions, sampling 
protocols, and gear were issued to observers in the herring fisheries.  Subsamples, consisting of ten 
baskets of fish, taken throughout the hauling or pumping process provide information on the presence of 
any stratification of catch that may be occurring in the nets.  The subsamples also provide the observer 
with the opportunity to closely examine the catch composition, better ensuring that species are correctly 
identified.  Samples are collected in bushel baskets at timed intervals during the hauling or pumping 
process.  When possible, the collection of fish occurs prior to the catch going through any type of grate or 
sorting device.  Observers also must obtain samples from each of the multiple chutes that lead to different 
fish holds on the vessel. 
 
Catch composition (species name, weight, and disposition) are recorded for each subsample basket along 
with the time at which each basket sample was collected.  Biological samples are collected when 
appropriate, and weights for each species are totaled for the ten baskets and then extrapolated using the 
captain’s catch estimate for the entire haul.  Observers on paired vessels (one observer on each vessel) try 
to debrief their trips together prior to sending data so that they can verify the completeness of the 
information.  Observers also notify the vessel captains that they must view the codend of every net hauled 
up regardless of whether the net is brought on board or not.  This affords the observer the opportunity to 
comment on species composition in cases where the codend is not brought on board the vessel, or on 
species remaining in the codend at the end of the pumping process, and to observe for the presence of any 
marine mammals that may have become entangled in the gear. 
 
The Northeast Fisheries Science Center has determined that the 2004 observer herring data are not 
sufficient to uphold a robust statistical analysis to determine a groundfish discard/kept ratio, in part, due 
to the temporal and spatial coverage, which was improved once landings data became available and 
various sorting procedures aboard different vessels were observed.  The coverage in 2004 may be 
considered a ‘pilot’ program, as sampling priorities and data collection methods were refined over the 
course of the year. 
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Information about bycatch in the herring fishery collected from the NMFS Sea Sampling Program is 
summarized in the following subsections. 
 
Other Sources of Bycatch Information 

In addition to VTRs, IVRs, and NMFS Sea Sampling Program, other sources of information are available 
to examine bycatch in the Atlantic herring fishery: 

1. Catch Reports from Foreign Vessels Fishing Under Allocations for Total Allowable Level of Foreign 
Fishing (TALFF) in 2001 and Observer Reports (Raw Data) from Foreign Processing Vessels 
Engaged in Joint Venture (JV) Operations in 2001 (Section 7.4.1.5.4, p. 358); 

2. ME DMR Observer Data 1997/1998, Collected in Cooperation with Manomet Center for 
Conservation Sciences (Section 7.4.1.5.5, p. 360); 

3. Results from a Herring Portside Bycatch Survey Conducted by ME DMR (Section 7.4.1.5.6, p. 363); 
and 

4. Observer Data from the Canadian Midwater Trawl Fishery on Georges Bank (Section 7.4.1.5.7, p. 
368). 

 
Relevant bycatch information from these sources is summarized in the following subsections.  In 
addition, the herring industry is working to establish a voluntary bycatch reporting program, which is 
discussed in Section 7.4.1.5.9 of this document (p. 371). 
 

7.4.1.5.3 Data from NMFS Sea Sampling (Observer) Program 
The NMFS Sea Sampling Database is the basis for the Council’s current SBRM and the primary source of 
bycatch information at this time.  The database was queried for catch and bycatch data on all observed 
trips using midwater trawl, pair trawl, and purse seine gear between 1994 and 2004 inclusive.  The query 
pulled all trips from the Observer Database that listed Atlantic herring as one of five target species or that 
documented 2,000 pounds or more of Atlantic herring as “kept.” 
 
A total of 156 trip records were obtained from 1994-2004: 

• 26 purse seine trips; 
• 41 midwater trawl trips; and 
• 89 pair trawl trips. 
 
Table 55 summarizes the distribution of observed trips on vessels using midwater trawls, pair trawls, and 
purse seines from 1994-2004.  Table 56 summarizes the distribution of observed trips by gear type and 
statistical area for the time series.  A chart depicting the statistical areas in the Northeast Region is 
provided for reference on p. 342 of this document (Figure 76).  Because observer coverage increased 
significantly in 2004, a closer investigation of the 2004 trips is provided in this document.  Table 57 
shows the distribution of 2004 sea sampling trips by month and gear type.  It is likely that 2004 coverage 
missed the majority of the Area 2 winter fishery (January – April).  Therefore, all observer data should be 
interpreted with caution; for example, it would not be appropriate to extrapolate the bycatch rates from 
the observer data across the entire herring fishery.  The sampling program for 2005 is summarized in 
Table 54 (p. 336); coverage in 2005 is anticipated to address some of the sampling issues from 2004. 
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Pair Trawl Trip Counts 

VTR and observer trip counts for pair trawl vessels should be interpreted with consideration for how the 
trips are recorded for this gear sector, as each pair trawl trip involves at least two fishing vessels.  When 
counting trips from the VTRs, each pair trawl trip is counted twice because each vessel involved in the 
pair trawl operation submits a VTR, resulting in two trip reports per pair trawl trip.  For example, in 2004, 
628 pair trawl trip counts were documented in the VTR; the actual number of pair trawl trips that 
occurred in 2004 is more likely to be 314, with the exception of a few trips that included “wing boats.” 
 
Similarly, NMFS observers were deployed on both of the vessels involved in a pair trawl trip on many 
occasions, especially in 2003 and 2004 as sampling protocols were revised.  This results in two separate 
observer records (with separate trip IDs) for what actually represents one pair trawl trip.  For example, in 
2004, there are 60 trip records for pair trawl trips in the observer database.  A closer look at these records 
shows that about 42 of these records were from trips with observers on both boats (21 pair trawl trips).  
This suggests that observers sampled a total of 39 pair trawl trips in 2004.  When compared to a VTR trip 
count of 314, the level of observer coverage in the pair trawl sector in 2004 may have been closer to 
12.4%. 
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Table 55  Distribution of NMFS’ Sea Sampling Trips by Gear Type and Year (Expressed as Percentage of Total Trips as Reported in the 

VTRs) 

NMFS SEA SAMPLING BY YEAR 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
Observed Trips 0 0 0 0 0 0 0 0 0 1 25 
Total Trips (VTR) 664 668 884 749 470 547 427 328 343 295 255 PURSE SEINE 
% Trips Observed 0 0 0 0 0 0 0 0 0 0.34% 9.8% 
Observed Trips 0 5 0 0 0 1 12 1 0 2 20 
Total Trips (VTR) 33 481 1,146 689 446 705 539 409 371 297 287 MIDWATER 

TRAWL 
% Trips Observed 0 1% 0 0 0 0.14% 2.23% 0.25% 0 0.67% 7% 
Observed Trips*** 0 0 0 0 0 2 1 0 1 25 60 
Total Trips (VTR)*** 0 0 31 104 146 206 449 693 639 678 628 MIDWATER 

PAIR TRAWL 
% Trips Observed*** N/A N/A 0 0 0 1% 0.22% 0 0.16% 3.69% 9.55% 

Total No. Observed Trips 0 5 0 0 0 3 13 1 1 28 105 
Total No. Trips (VTR) 697 1,149 2,061 1,542 1,062 1,458 1,415 1,430 1,353 1,270 1,170 

Total % Observed Trips 0 0.44% 0 0 0 0.21% 0.92% 0.07% 0.07% 2.2% 8.97% 

Some purse seine trips prior to 2001 may be missing from the sea sampling database due to data entry issues; at least three purse seine trips that 
were observed in 2000 have been identified as missing from the database at this time. 
Four of the 25 pair trawl trips observed in 2003 reported no hauls (i.e., no fish were brought on board).  While these trips are included in the total 
count of observed trips, no catch data are available for them, so they are not included in any of the following catch summaries. 
See prior discussion re. numbers of pair trawl trips from VTRs and observer records.  Some pair trawl trips are double-counted in both because 
separate reports are submitted for each vessel involved in the pair trawl operation. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type or area at this time. 
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Table 56  Distribution of NMFS’ Sea Sampling Trips by Gear Type and Statistical Area 

1995 1999 2000 2001 2002 2003 2004 STAT 
AREA MWT PT MWT PT MWT MWT PT PS PT MWT PS PT MWT 
511           4 2  
512        1 2  15 9 1 
513 5 2   3    3 1 7 19 16 
514         4   10  
521         4   8 2 
522     1 1   5   9 1 
537     1       2  
539   1  2    1     
561         2 1    
611         1     
613    1 5         
615       1       
Unknown         1     

MWT = Midwater Trawl; PT = Pair Trawl; PS = Purse Seines 
Some trips were observed in more than one statistical area; for these trips, only the first area reported is counted in the table above. 
Some purse seine trips prior to 2001 may be missing from the sea sampling database due to data entry issues; at least three purse seine trips that 
were observed in 2000 have been identified as missing from the database at this time. 
Four of the 25 pair trawl trips observed in 2003 reported no hauls (i.e., no fish were brought on board).  While these trips are included in the total 
count of observed trips, no catch data are available for them, so they are not included in any of the following catch summaries. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type or area at this time. 
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Table 57  Distribution of 2004 Sea Sampling (Observer Trips) by Gear Type and Month 

NMFS SEA SAMPLING BY YEAR Jan Feb March April May June July Aug Sept Oct Nov Dec 

PURSE SEINE Observed Trips 0 0 0 0 0 3 5 7 6 1 3 0 

MIDWATER 
TRAWL Observed Trips 0 0 0 0 4 3 3 2 4 2 2 0 

MIDWATER 
PAIR TRAWL Observed Trips 0 0 0 0 1 12 5 5 10 7 12 8 

Total No. Observed Trips 0 0 0 0 5 18 13 14 20 10 17 8 

See prior discussion re. numbers of pair trawl trips from VTRs and observer records.  Some pair trawl trips are double-counted in both because 
separate reports are submitted for each vessel involved in the pair trawl operation. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type or area at this time. 
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Figure 76  Northeast Region Statistical Areas 
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7.4.1.5.3.1 Purse Seines 1994-2004 
Table 58 and Table 59 summarize all catch and bycatch information observed by NMFS on 26 purse 
seine trips between 1994-2004.  Twenty five of these 26 trips were observed during the 2004 fishing year.  
Overall, bycatch amounted to 2.04% of the total catch on the observed purse seine trips.  The vast 
majority of observed bycatch (99.6%) was Atlantic herring and spiny dogfish.  Regulated species bycatch 
totaled 220 pounds and accounted for 0.0043% of the total catch observed.  Redfish (ocean perch) was the 
only regulated species observed as bycatch on herring purse seine vessels. 
 
Table 58  Catch and Discards (Lbs.) of All Species on 26 Observed Herring Purse Seine Trips from 

1994 – 2004 

SPECIES CAUGHT DISCARD LBS. KEPT LBS. TOTAL CATCH LBS. 
BLUEFISH 0 26 26 
DOGFISH, SPINY 13,493 170 13,663 
HERRING, ATLANTIC 91,365 5,053,250 5,144,615 
LOBSTER, AMERICAN 75 0 75 
LUMPFISH 29 0 29 
MACKEREL, ATLANTIC 42 319 361 
REDFISH, NK (OCEAN PERCH) 220 0 220 
SEAWEED, NK 8 0 8 
SQUID, NK 15 0 15 
SQUID, SHORT-FIN 68 5 73 

GRAND TOTAL 105,315 5,053,770 5,159,085 

Source: NMFS Observer Database 
Some purse seine trips prior to 2001 may be missing from the database (three trips from 2000 are known 
to be missing). 
Note: The purse seine fishery is primarily a summer/fall fishery (June – November). 
Regulated species catch highlighted in grey. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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Table 59  Observed Purse Seine Bycatch Percentages (26 Trips 1994-2004) 

BYCATCH TOTAL LBS. 
BYCATCH 

BYCATCH % OF 
TOTAL BYCATCH 
(105, 315 lbs.) 

BYCATCH % OF 
TOTAL CATCH 
(5,159,085 lbs.) 

Atlantic Herring 91,365 86.8% 1.77% 
Atlantic Mackerel 42 0.04% 0.0008% 
Regulated Multispecies 220 0.21% 0.0043% 
Small Mesh Multispecies 0 0% 0% 
Spiny Dogfish 13,493 12.81% 0.26% 
All Species 105,315 100% 2.04% 

Source: NMFS Observer Database 
Some purse seine trips prior to 2001 may be missing from the database (three trips from 2000 are known 
to be missing). 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
 
Observed Purse Seine Catch by Statistical Area in 2004 

The catch from purse seine vessels was observed on 25 trips in statistical areas 511, 512, and 513 during 
the 2004 fishing year (Table 60).  Most fishing activity was observed in areas 512 and 513; trips in area 
512 showed the most species diversity across the total catch, although the diversity of species in the 
observed catch was generally low for purse seines.  Most spiny dogfish bycatch occurred in area 513.  
Table 60 also highlights the geographically-limited scope of the current herring purse seine fishery 
(inshore Gulf of Maine). 
 
Table 60  Observed Catch (Kept Fish and Discards) by Statistical Area on 25 Purse Seine Trips in 

2004 

 511 512 513 Grand Total 
BLUEFISH   26 26 
DOGFISH, SPINY 55 1,580 12,019 13,654 
HERRING, ATLANTIC 634,000 2,555,615 1,840,000 5,029,615 
LOBSTER, AMERICAN  70 5 75 
LUMPFISH  22 7 29 
MACKEREL, ATLANTIC  86 275 361 
REDFISH, NK (OCEAN PERCH)  220  220 
SEAWEED, NK  8  8 
SQUID, NK  15  15 
SQUID, SHORT-FIN 10 24 24 58 
Grand Total 634,065 2,557,640 1,852,356 5,044,061 

Source: NMFS Observer Database 
Regulated species catch highlighted in grey. 
None of these data are weighted by the number of trips in the area. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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7.4.1.5.3.2 Midwater Trawls (Single) 1994-2004 
Table 61 and Table 62 summarize all catch and bycatch information observed by NMFS on 41 midwater 
trawl (single) trips between 1994-2004.  Twenty of these 41 trips were observed during the 2004 fishing 
year.  Total bycatch accounted for 3.68% of the total catch, by weight, on these observed trips.  The vast 
majority (98%) of the bycatch observed on these trips consisted of Atlantic herring and spiny dogfish.  
Regulated species bycatch amounted to 1,034 pounds on these 41 trips (0.014% of total catch) and 
consisted primarily of haddock and pollock, along with small amounts of redfish and white hake, and 
even smaller amounts of some flounder species. 
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Table 61  Catch and Discards (Lbs.) of All Species on 41 Observed Herring Midwater Trawl 
(Single) Trips from 1994 – 2004 

SPECIES CAUGHT DISCARD LBS. KEPT LBS. TOTAL CATCH 
LBS. 

ALEWIFE 1 66,138 66,139 
BLUEFISH 305 73 378 
BUTTERFISH 1 1 2 
COD, ATLANTIC 109 11 120 
DEBRIS, FISHING GEAR 20 0 20 
DOGFISH, SMOOTH 40 0 40 
DOGFISH, SPINY 70,998 0 70,998 
EEL, NK 3 0 3 
FISH, NK 2,000 0 2,000 
FLOUNDER, AMERICAN PLAICE 5 0 5 
FLOUNDER, SAND DAB (WINDOWPANE) 2 0 2 
FLOUNDER, WINTER (BLACKBACK) 8 2 10 
FLOUNDER, WITCH (GREY SOLE) 3 0 3 
FLOUNDER, YELLOWTAIL 4 1 5 
HADDOCK 377 418 795 
HAKE, LONGFIN 10 0 10 
HAKE, RED (LING) 26 0 26 
HAKE, SILVER (WHITING) 643 2 645 
HAKE, WHITE 81 0 81 
HERRING, ATLANTIC 204,650 7,175,258 7,379,908 
HERRING, BLUEBACK 0 3,602 3,602 
HERRING, NK (SHAD) 740 10,700 11,440 
JELLYFISH, NK 1 0 1 
LUMPFISH 313 0 313 
MACKEREL, ATLANTIC 206 113,833 114,039 
MONKFISH (ANGLER, GOOSEFISH) 36 9 45 
OCEAN POUT 13 0 13 
POLLOCK 359 4 363 
REDFISH, NK (OCEAN PERCH) 86 0 86 
SCULPIN, LONGHORN 4 0 4 
SCULPIN, NK 1 0 1 
SHAD, AMERICAN 2 0 2 
SHRIMP, NK 0 0 0 
SKATE, NK 75 0 75 
SKATE, SMOOTH 5 0 5 
SQUID, ATL LONG-FIN 5 0 5 
SQUID, NK 1 0 1 
SQUID, SHORT-FIN 135 0 135 
STARFISH, SEASTAR, NK 1 0 1 
GRAND TOTAL 281,269 7,370,052 7,651,321 
Source: NMFS Observer Database 
Regulated species catch highlighted in grey. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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Table 62  Observed Midwater Trawl (Single) Bycatch Percentages (41 Trips 1994-2004) 

BYCATCH TOTAL LBS. 
BYCATCH 

BYCATCH % OF 
TOTAL BYCATCH 
(281,269 lbs.) 

BYCATCH % OF 
TOTAL CATCH 
(7,651,321 lbs.) 

Atlantic Herring 204,650 72.76% 2.68% 
Atlantic Mackerel 206 0.073% 0.003% 
Regulated Multispecies 1,034 0.37% 0.014% 
Small Mesh Multispecies 669 0.24% 0.009% 
Spiny Dogfish 70,998 25.24% 0.93% 
All Species 281,269 100% 3.68% 

Source: NMFS Observer Database 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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Observed Midwater Trawl (Single) Catch by Statistical Area in 2004 

The catch from midwater trawl vessels was observed on 20 trips in statistical areas 512, 513, 521, and 522 
during the 2004 fishing year (Table 63).  Most fishing activity occurred in areas 513 and 522; trips in area 
513 showed the most species diversity across the total catch.  Almost all spiny dogfish bycatch occurred 
in area 513 (inshore Gulf of Maine).  In 2004, haddock was the regulated species caught as bycatch in the 
greatest amount on midwater trawl vessels; haddock catch on these 20 trips represented 0.027% of the 
total observed catch. 
 
Table 63  Observed Catch (Kept Fish and Discards) by Statistical Area on 20 Midwater (Single) 

Trawl Trips in 2004 

 512 513 521 522 Grand Total 
BLUEFISH  298   298 
BUTTERFISH  2   2 
COD, ATLANTIC  100 2  102 
DEBRIS, FISHING GEAR  20   20 
DOGFISH, SPINY 20 60,701   60,721 
EEL, NK  3   3 
FISH, NK  2,000   2,000 
FLOUNDER, AMERICAN PLAICE  5   5 
FLOUNDER, WITCH (GREY SOLE)  2   2 
HADDOCK  263 435 97 795 
HAKE, LONGFIN  10   10 
HAKE, RED (LING)  26   26 
HAKE, SILVER (WHITING) 75 108  1 184 
HAKE, WHITE  75  6 81 
HERRING, ATLANTIC 85,000 1,692,000 194,020 880,000 2,851,020 
HERRING, BLUEBACK  2   2 
HERRING, NK (SHAD)  40   40 
JELLYFISH, NK  1   1 
LUMPFISH 130 178   308 
MACKEREL, ATLANTIC  571 420  991 
MONKFISH (ANGLER, GOOSEFISH) 8  28 36 
POLLOCK  351  8 359 
REDFISH, NK (OCEAN PERCH)    86 86 
SHRIMP, NK  0   0 
SKATE, NK  75   75 
SQUID, SHORT-FIN 20 94  4 118 
STARFISH, SEASTAR, NK   1  1 
Grand Total 85,245 1,756,933 194,878 880,230 2,917,287 
Source: NMFS Observer Database 
Regulated species catch highlighted in grey. 
None of these data are weighted by the number of trips in the area. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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7.4.1.5.3.3 Midwater Pair Trawls 1994-2004 
Table 64 and Table 65 summarize all catch and bycatch information observed by NMFS on 85 midwater 
pair trawl trips between 1994-2004.  Sixty of these 85 trips were observed during the 2004 fishing year.  
Total bycatch accounted for 1.44% of the total catch, by weight, on these observed trips.  The majority 
(92.7%) of the bycatch observed on these trips consisted of Atlantic herring and spiny dogfish.  Regulated 
species bycatch amounted to 11,342 pounds on these 85 trips (0.05% of total catch) and consisted 
primarily of haddock and redfish, along with small amounts of cod, pollock, and white hake. 
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Table 64  Catch and Discards (Lbs.) of All Species on 85 Observed Herring Pair Trawl Trips from 
1994 – 2004* 

SPECIES CAUGHT DISCARD LBS. KEPT LBS. TOTAL LBS. 
ALEWIFE 3,104 26,714 29,818 
BASS, STRIPED 50 0 50 
BLUEFISH 222 0 222 
BUTTERFISH 736 359 1,095 
COD, ATLANTIC 110 5 115 
DEBRIS, FISHING GEAR 182 0 182 
DOGFISH, SPINY 116,284 300 116,584 
FLOUNDER, AMERICAN PLAICE 22 0 22 
FLOUNDER, NK 1 0 1 
FLOUNDER, WITCH (GREY SOLE) 2 0 2 
HADDOCK 8,357 661 9,018 
HAKE, RED (LING) 33 7 39 
HAKE, SILVER (WHITING) 4,285 3,485 7,770 
HAKE, WHITE 83 0 83 
HERRING, ATLANTIC 201,107 22,456,459 22,657,566 
HERRING, BLUEBACK 0 15,206 15,206 
HERRING, NK (SHAD) 100 0 100 
LUMPFISH 225 0 225 
MACKEREL, ATLANTIC 3,328 864,642 867,970 
MACKEREL, NK 40 9,260 9,300 
MENHADEN, ATLANTIC 85 0 85 
MONKFISH (ANGLER, GOOSEFISH) 77 0 77 
POLLOCK 92 10 102 
REDFISH, NK (OCEAN PERCH) 2,676 107 2,783 
ROSEFISH, BLACK BELLY 2 0 2 
SCULPIN, LONGHORN 276 0 276 
SEAWEED, NK 25 0 25 
SHAD, AMERICAN 20 1,476 1,496 
SHAD, HICKORY 0 5,968 5,968 
SHRIMP, NK 400 0 400 
SQUID, ATL LONG-FIN 46 300 346 
SQUID, NK 1 1,600 1,601 
SQUID, SHORT-FIN 323 1,572 1,895 
GRAND TOTAL 342,291 23,388,130 23,730,421 

Source: NMFS Observer Database 
*Four additional trips observed in 2003 did not record any data (no hauls were made). 
Regulated species catch highlighted in grey. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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Table 65  Observed Midwater Pair Trawl Bycatch Percentages (85 Trips 1994-2004*) 

BYCATCH TOTAL LBS. 
BYCATCH 

BYCATCH % OF 
TOTAL BYCATCH 
(342,291 lbs.) 

BYCATCH % OF 
TOTAL CATCH 
(23,730,421 lbs.) 

Atlantic Herring 201,107 58.75% 0.85% 
Atlantic Mackerel 3,328 0.97% 0.014% 
Regulated Multispecies 11,342 3.31% 0.05% 
Small Mesh Multispecies 4,318 1.26% 0.018% 
Spiny Dogfish 116,284 33.97% 0.49% 
All Species 342,291 100% 1.44% 

Source: NMFS Observer Database 
*Four additional trips observed in 2003 did not record any data (no hauls were made). 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
 
Observed Pair Trawl Catch by Statistical Area in 2004 

The catch from pair trawl vessels was observed on 60 trips in statistical areas 511, 512, 513, 514, 521, 
522, and 537 during the 2004 fishing year (Table 66).  Most fishing activity occurred in areas 513, 514, 
and 522; trips in area 513 and 514 showed the most species diversity across the total catch.  The vast 
majority of haddock bycatch on pair trawl vessels in 2004 occurred in areas 521 and 522 (Georges Bank), 
while the vast majority of spiny dogfish bycatch occurred in the inshore Gulf of Maine (512, 513, and 
514).  In 2004, haddock was the regulated species caught as bycatch in the greatest amount on pair trawl 
vessels; haddock catch on these 60 trips represented 0.055% of the total observed catch.  Redfish was also 
caught as bycatch on the pair trawl vessels in greater amounts than other regulated multispecies; redfish 
bycatch accounted for 0.017% of the total observed catch on these 60 trips. 
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Table 66  Observed Catch (Kept Fish and Discards) by Statistical Area on 60 Midwater Pair Trawl 
Trips in 2004 

 511 512 513 514 521 522 537 Total 
ALEWIFE   250 7,983 4,326   12,559 
BASS, STRIPED   25     25 
BLUEFISH      222  222 
BUTTERFISH   133 89 128 600 145 1,095 
COD, ATLANTIC   65 6  5  76 
DEBRIS, GEAR   22 5    27 
DOGFISH, SPINY  21,778 22,310 60,840 114  3,867 108,909 
FLOUNDER, 
PLAICE   4 12    16 

FLOUNDER, NK      1  1 
HADDOCK   38 2 1,837 7,088  8,965 
HAKE, RED (LING)   1 5 1 31  37 
HAKE, SILVER 
(WHITING)  20 42 640  3,943  4,645 

HAKE, WHITE   80     80 
HERRING, 
ATLANTIC 440,000 1,051,005 4,998,250 3,595,654 1,911,451 3,636,001 462,100 16,094,461

HERRING, 
BLUEBACK   2,080 4,550 1,020   7,650 

LUMPFISH   96 68  57  221 
MACKEREL, 
ATLANTIC   2,768 7,596 79,371  31,100 120,835 

MACKEREL, NK   600 6,560    7,160 
MENHADEN    85    85 
MONKFISH  10  20  39 1 70 
POLLOCK  22  9 20 51  102 
REDFISH, NK 
(OCEAN PERCH)  3 8 105 1 2,665  2,782 

ROSEFISH, 
BLACK BELLY      2  2 

SCULPIN, 
LONGHORN     276   276 

SEAWEED, NK   5     5 
SHAD, AMERICAN   20  476   496 
SHAD, HICKORY     5,968   5,968 
SQUID, ATL 
LONG-FIN 40 0 300   6  346 

SQUID, NK   1     1 
SQUID, SHORT-
FIN  65 417  286 24  792 

Grand Total 440,040 1,072,903 5,027,515 3,684,229 2,005,275 3,650,733 497,213 16,377,907

Source: NMFS Observer Database 
Regulated species catch highlighted in grey. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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7.4.1.5.3.4 2005 Observer Data (Preliminary) 
Preliminary analysis of the 2005 observer data (Feb 2005) provides information for a total of 172 trips – 
41 purse seine trips (one combined trip with midwater trawl gear), 44 midwater trawl trips (one combined 
trips with purse seine gear), and 88 pair trawl trips.  Based on preliminary information about the number 
of trips taken in the herring fishery during 2005, the current database of observed trips represents 20.3% 
of purse seine trips, 15.1% of midwater trawl trips, and 17% of pair trawl trips taken in the fishery in 
2005.  In total, the observer coverage in 2005 represents about 17% of the herring fishery (Note: 
discussion in Section 7.4.1.5.3 of this document should be referenced for information about how pair 
trawl trips in the herring fishery are counted). 
 
Total catch on the observed trips in 2005 was 43,579,472 pounds, with 1,171,301 pounds of bycatch 
(2.688%, see Table 67).  Total observed bycatch percentages were lowest for midwater trawl trips 
(0.972%), followed by purse seine trips (1.864%) and pair trawl trips (3.558%). 
 
Table 67  Total Observed Catch and Bycatch in the Herring Fishery, 2005 

 MIDWATER TRAWL PAIR TRAWL PURSE SEINE TOTAL 
DISCARD LBS 80,877 909,931 180,492 1,171,301 
KEPT LBS 8,241,521 24,665,474 9,501,175 42,408,169 
UNKNOWN LBS   2 2 

GRAND TOTAL 
LBS 8,322,398 25,575,405 9,681,668 43,579,472 

% BYCATCH 0.972% 3.558% 1.864% 2.688% 
 
Table 68 summarizes all catch and bycatch information observed by NMFS on 41 purse seine trips during 
the 2005 fishing year (no matter what species was the primary target of the trip).  This represents a 
significant increase in observer coverage for this gear type, as only 26 purse seine trips were observed in 
total between 1994-2004.  Overall, bycatch amounted to 1.864% of the total catch on the observed purse 
seine trips in 2005.  Regulated species bycatch totaled 2 pounds of redfish on these trips.  Herring and 
spiny dogfish accounted for the majority of observed purse seine bycatch in 2005; no haddock bycatch 
was observed on these trips. 
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Table 68  Catch and Discards (Lbs.) of All Species on 41 Observed Herring Purse Seine Trips in 
2005 

SPECIES DISCARD KEPT UNKNOWN TOTAL 
BASS, STRIPED 6   6 
BLUEFISH 90   90 
DOGFISH, SPINY 4,990   4,990 
FLOUNDER, YELLOWTAIL  4  4 
HAKE, SILVER (WHITING)  5  5 
HERRING, ATLANTIC 175,304 9,497,993  9,673,297 
HERRING, BLUEBACK  8  8 
LOBSTER, AMERICAN 46   46 
LUMPFISH 0   0 
MACKEREL, ATLANTIC 37 2,808  2,845 
REDFISH, NK (OCEAN PERCH)   2 2 
SCULPIN, LONGHORN 9 83  92 
SCULPIN, NK 6   6 
SHAD, AMERICAN  59  59 
SKATE, LITTLE  10  10 
SKATE, NK 2   2 
SQUID, NK 2   2 
SQUID, SHORT-FIN  205  205 
GRAND TOTAL 180,492 9,501,175 2 9,681,668 

 
Table 69 summarizes all catch and bycatch information observed by NMFS on 44 midwater trawl trips 
during the 2005 fishing year (no matter what species was the primary target of the trip).  Overall, bycatch 
amounted to 0.972% of the total catch on the observed midwater trawl trips in 2005.  Regulated species 
catch (kept and discard) totaled 23,925 pounds and accounted for 0.287% of the total catch observed.  
Most of the regulated species bycatch consisted of haddock, redfish, and white hake.  Spiny dogfish, 
herring, mackerel, and haddock accounted for the majority of bycatch on the observed midwater trawl 
trips during 2005. 



 

Amendment 1 FSEIS  May 3, 2006 355

 
Table 69  Catch and Discards (Lbs.) of All Species on 44 Observed Herring Midwater Trawl Trips 

in 2005 

SPECIES DISCARD KEPT TOTAL 
ALEWIFE 801 2,660 3,461 
BASS, STRIPED 476 31 507 
BLUEFISH 12  12 
BUTTERFISH 1 9 10 
COD, ATLANTIC 33 8 41 
DEBRIS, FISHING GEAR 355  355 
DEBRIS, NK 30  30 
DEBRIS, PLASTIC 5  5 
DOGFISH, SPINY 21,050 72 21,122 
FISH, NK 1,000  1,000 
FLOUNDER, AMERICAN PLAICE 20  20 
FLOUNDER, NK 19  19 
FLOUNDER, SUMMER (FLUKE)  100 100 
FLOUNDER, WINTER (BLACKBACK) 13  13 
FLOUNDER, WITCH (GREY SOLE) 5  5 
FLOUNDER, YELLOWTAIL 8  8 
HADDOCK 18,650 1,108 19,758 
HAKE, NK 809 5 814 
HAKE, RED (LING) 439  439 
HAKE, SILVER (WHITING) 7,645 955 8,600 
HAKE, WHITE 698 413 1,111 
HERRING, ATLANTIC 15,603 7,127,206 7,142,809 
HERRING, BLUEBACK  155 155 
LUMPFISH 479 32 511 
MACKEREL, ATLANTIC 7,428 1,089,541 1,096,969 
MENHADEN, ATLANTIC  20 20 
MONKFISH (ANGLER, GOOSEFISH) 29 51 80 
OCEAN POUT  3 3 
POLLOCK 102  102 
REDFISH, NK (OCEAN PERCH) 2,467 400 2,867 
SCULPIN, LONGHORN 51  51 
SCUP 2,201 18,000 20,201 
SEA ROBIN, NORTHERN  50 50 
SEAWEED, NK 28  28 
SHAD, AMERICAN 62 56 118 
SHAD, HICKORY 1 10 11 
SHRIMP, NK 201 8 209 
SHRIMP, SCARLET  3 3 
SKATE, LITTLE 1  1 
SQUID, ATL LONG-FIN 9 602 611 
SQUID, NK 8  8 
SQUID, SHORT-FIN 140 2 142 
STARFISH, SEASTAR,NK 1  1 
WEAKFISH (SQUETEAGUE SEA TROUT) 1 20 21 
WHITING, BLACK (OFFSHORE)  1 1 
GRAND TOTAL 80,877 8,241,521 8,322,398 
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Table 70 summarizes all catch and bycatch information observed by NMFS on 88 pair trawl trips during 
the 2005 fishing year (no matter what species was the primary target of the trip).  Overall, bycatch 
amounted to 3.558% of the total catch on the observed pair trawl trips in 2005.  Regulated species catch 
(kept and discard) totaled 11,876 pounds and accounted for 0.046% of the total catch observed.  Most 
regulated species bycatch consisted of haddock and pollock.  Spiny dogfish, herring, mackerel, and 
haddock represented the majority of observed bycatch by pair trawl vessels during the 2005 fishing year. 
 
Table 70  Catch and Discards (Lbs.) of All Species on 88 Observed Herring Pair Trawl Trips in 

2005 

SPECIES DISCARD KEPT TOTAL 
ALEWIFE 36 27,127 27,163 
BASS, STRIPED 1,867  1,867 
BLUEFISH 279 4 283 
BONE, NK 5  5 
BUTTERFISH  77 77 
COD, ATLANTIC 192  192 
DEBRIS, FISHING GEAR 120  120 
DEBRIS, PLASTIC 0  0 
DOGFISH, SPINY 55,074 75 55,149 
FISH, NK 45 6 51 
FLOUNDER, AMERICAN PLAICE 6  6 
FLOUNDER, WITCH (GREY SOLE) 1  1 
FLOUNDER, YELLOWTAIL 2  2 
HADDOCK 8,658 1,475 10,133 
HAGFISH, ATLANTIC 1  1 
HAKE, NK 1  1 
HAKE, RED (LING) 13 30 43 
HAKE, SILVER (WHITING) 929 788 1,717 
HAKE, WHITE 3  3 
HERRING, ATLANTIC 810,450 22,661,930 23,472,380 
HERRING, BLUEBACK 60 10,611 10,671 
LAMPREY, NK 3  3 
LUMPFISH 2,037 20 2,057 
MACKEREL, ATLANTIC 27,689 1,953,141 1,980,830 
MONKFISH (ANGLER, GOOSEFISH) 177 6 183 
OCTOPUS, NK 0  0 
POLLOCK 1,108  1,108 
REDFISH, NK (OCEAN PERCH) 431  431 
SCULPIN, LONGHORN 3  3 
SEAWEED, NK 1  1 
SHAD, AMERICAN 27 5,636 5,663 
SHAD, HICKORY 15 2,805 2,820 
SKATE, LITTLE 2  2 
SQUID, NK 1  1 
SQUID, SHORT-FIN 698 1,736 2,434 
WOLFFISH, ATLANTIC  7 7 
GRAND TOTAL 909,931 24,665,474 25,575,405 
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Table 71 summarizes observed haddock catch in the herring fishery during the 2005 fishing year for purse 
seine, midwater trawl, and pair trawl gear (no matter what species was the primary target of the trip).  All 
observed haddock bycatch occurred on midwater trawl and pair trawl trips, and total observed haddock 
catch was 29,891 pounds, 27,308 of which was discarded (kept fish was mostly reported to have been 
consumed by crew). 
 
Based on data through February 4, 2006, NMFS reports that 30,388 pounds of haddock have been 
documented through either observer, VTR, or dealer records for the Atlantic herring fishery.  This 
represents 11.2% of the current catch cap of 270,000 pounds that was implemented with the NMFS 
Emergency Rule on June 13, 2005.  This catch cap will remain effective, and haddock catch in the herring 
fishery will be counted against it, until June 6, 2006 when the Emergency Rule is scheduled to expire.  It 
is anticipated that the haddock catch cap implemented with this framework adjustment will replace the 
Emergency Rule. 
 
Table 71  Observed Haddock Bycatch in the Herring Fishery, 2005 

GEAR HAD DISCARD LBS HAD KEPT LBS HADDOCK TOTAL
MIDWATER TRAWL 18,650 1,108 19,758 
PAIR TRAWL 8,658 1,475 10,133 
GRAND TOTAL 27,308 2,583 29,891 
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7.4.1.5.4 Information From Foreign Vessels Engaged in JV Operations and Fishing 
Under TALFF Allocations 

7.4.1.5.4.1 Observer Data from 2001 JV Operations (Raw Data) 
Foreign processing vessels engaged in JV operations are required by law to pay for and carry observers 
on-board to document catch and bycatch from codend transfers during the JV operations.  Currently, raw 
data from observer reports during JV operations in 2001 are available in summary format (Table 72). 
 
During JV operations in 2001, observers documented catch and bycatch of all species on 23 trips (443 
hauls), 18 of which were single midwater trawl trips and five (5) of which were paired midwater trawl 
trips.  Total catch of herring and other species was reported to be 10,704.7 mt, with additional bycatch of 
170.8 mt.  Total bycatch amounted to 1.57% of the total catch (excluding 14 marine mammals that were 
reported as bycatch – see note at bottom of Table 72).  Silver hake (whiting) bycatch accounted for almost 
70% of the total bycatch, and herring discards accounted for an additional 13.6% of the remaining 
bycatch.  Regulated multispecies bycatch consisted of redfish and haddock and accounted for 0.01% of 
the total catch and 6.1% of the total bycatch. 
 
Table 72  Catch and Bycatch (mt) of All Species Reported from Observers During JV Operations in 

2001 (Raw Data) 

23 OBSERVED TRIPS (443 HAULS) 
SPECIES CAUGHT CATCH MT BYCATCH MT TOTAL MT 
HERRING, ATLANTIC 10,694.6 23.3 10,717.9 
HAKE, SILVER (WHITING) 8.2 119.5 127.7 
REDFISH 0.6 2.8 3.4 
HAKE, RED (LING) 0.0 12.0 12.0 
HADDOCK 0.1 7.7 7.8 
OTHER SPECIES 1.2 5.5 6.7 
GRAND TOTAL 10,704.7 170.8 10,875.5 

Note:  In addition to the data presented above, 14 marine mammals were reported as bycatch during 
these JV operations – 2 Atlantic white-sided dolphins and 12 pilot whales.  One of the pilot whales was 
reported to be badly decomposed when it was caught. 
Regulated species catch highlighted in grey. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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7.4.1.5.4.2 Catch Reports from TALFF Fishing in 2001 
In 2001, foreign processing vessels engaged in JV operations also reported catches while fishing under an 
allocation for Total Allowable Level of Foreign Fishing (TALFF).  A total of 60 codends were reported to 
have been received from vessels fishing under TALFF allocations in 2001; the catch/bycatch data for 
these 60 codends are summarized in Table 73.  Total catch of herring and mackerel was reported to be 
1,817.5 mt, with additional bycatch of 84 mt.  Total bycatch amounted to 4.4% of the total catch 
(excluding one pilot whale that was reported as bycatch – see note at bottom of Table 73).  Silver hake 
(whiting) accounted for the majority (71%) of the total bycatch.  A small amount of redfish and 7.8 mt of 
haddock were reported as regulated multispecies bycatch during the transfer of these 60 codends; no other 
bycatch of regulated multispecies was reported. 
 
Table 73  Catch and Bycatch (mt) of All Species Reported from the Transfer of 60 Codends from 

TALFF Fishing to Foreign JV Operations in 2001 

REPORTED TRANSFER OF 60 CODENDS 
SPECIES CAUGHT CATCH MT BYCATCH MT TOTAL MT 
HERRING, ATLANTIC 1,756.8 2.0 1,758.8 
HERRING, ATLANTIC (MEAL) 60.5  60.5 
MACKEREL, ATLANTIC 0.2  0.2 
HADDOCK  7.8 7.8 
REDFISH  2.5 2.5 
SILVER HAKE (WHITING)  59.5 59.5 
RED HAKE  4.7 4.7 
FINFISH UNCL.  0.5 0.5 
SHARKS  7.0 7.0 
GRAND TOTAL 1,817.5 84.0 1,901.5 

Note:  In addition to the data presented above, one pilot whale was reported as bycatch during foreign 
fishing under the TALFF allocation in 2001. 
Regulated species catch highlighted in grey. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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7.4.1.5.5 ME DMR/Manomet Observer Data 

7.4.1.5.5.1 Project Summary 
In May 1997, funds totaling $71,220 were awarded by NOAA to the Maine Department of Marine 
Resources (ME DMR) to support a project entitled, Using Observers to Monitor the Status of Atlantic 
Herring Spawning Stocks and Groundfish Bycatch in the Gulf of Maine.  The project was conducted from 
May 1, 1997 to July 31, 1998.  Sea sampling services were provided by Manomet Center for 
Conservation Sciences using NMFS’ protocols for sampling.  The project was designed to achieve two 
goals: 

1. Provide the information necessary to determine if there is a bycatch problem in the Gulf of Maine 
mobile gear fishery (herring); and 

2. Evaluate the feasibility of collecting information from commercial herring fishermen that could be 
used to assess the status of individual spawning stocks. 

 
Objectives under the first goal were to collect bycatch data and determine what percentage of the catch 
made by purse seiners and midwater trawlers was composed of groundfish and other species, and to 
analyze the data for spatial and temporal patterns.  For the second goal, the information collected by 
observers was to be evaluated in terms of its usefulness for resource assessment and management 
purposes.  This summary will focus on the first goal of documenting bycatch in the herring fishery. 
 
A primary objective of the data collection effort was to place an observer aboard the same vessel for up to 
five consecutive trips within a week (or as many trips as the vessel made in a week) so as to minimize the 
possibility that fishing practices would be altered when the observer was aboard the vessel.  This has been 
a perceived problem in other sea sampling projects when observers make only one trip on one boat, and 
then switch to another boat.  Another objective of this project was to distribute sampling effort over a 
variety of fishing locations and seasons, making sure that both gear types involved in the study (purse 
seines and midwater trawls) received approximately the same amount of coverage.  The contract with 
Manomet called for 80 days of sea sampling coverage, distributed over a year on inshore and offshore 
fishing grounds. 
 
Sea sampling commenced in mid-August 1997 and continued, with some interruptions, until the end of 
June 1998.  Observers were placed aboard five different purse seine vessels and three midwater trawl 
vessels (either single or paired).  Sampling was conducted during 23 purse seine trips and 27 
midwater trawl trips, and data were collected for 50 individual purse seine sets and 54 midwater 
trawl tows.  Eleven of the midwater trawl trips were pair trawling operations.  Fishing grounds 
represented in this study included most of the primary areas where herring boats fish in the GOM as well 
as other areas east of Cape Cod, on GB, and in Southern New England.  Thirty six of the 50 trips were 
made in the summer and fall of 1997, with six additional trips in the winter and nine during the spring of 
1998. 
 
Important Note:  This project did not differentiate between bycatch and incidental catch.  The catch of 
all non-target species was reported as bycatch during this study; it is therefore not possible to differentiate 
between bycatch (discards) and incidental catch (retained non-target species) in the following data.  
Atlantic herring bycatch, however, is assumed to represent any Atlantic herring that were discarded at-
sea. 
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7.4.1.5.5.2 Project Results (Bycatch) 
This summary focuses only on the bycatch-related results of this project.  Sampling for biological 
information to achieve the goal of collecting information to assess the individual spawning stocks is not 
summarized below.  The full report from this project should be referenced for additional information (see 
Appendix VII). 
 
For the 50 observed trips on midwater trawlers and purse seiners, bycatch, including herring and mackerel 
bycatch, was documented on 42 of 54 trawl tows and 24 of 50 purse seine sets.  Overall, bycatch 
accounted for 2.56% of the total midwater trawl catch and 1.9% of the total purse seine catch.  Atlantic 
herring was the principal species recorded as bycatch.  Aside from herring, the principal bycatch species 
on the midwater trawl trips was Atlantic mackerel, which accounted for 83% of the remaining bycatch.  
The principal bycatch species on purse seine trips was spiny dogfish, which accounted for 97% of the 
remaining bycatch.  Excluding herring, mackerel, and dogfish, bycatch of other species accounted for 
0.4% of the total catch on midwater trawlers and 0.05% of the total catch on purse seiners. 
 
A summary of catch and bycatch on the 50 observed purse seine and midwater trawl trips is presented 
Table 74.  A species breakdown of observed bycatch other than herring on these trips is presented in 
Table 75. 
 
Table 74  Summary of Catch and Bycatch Observed on 50 Sampled Trips 1997-1998 

Gear Type No. 
Sets/Tows 

Herring 
Kept Lbs. 

Herring 
Escaped 
Lbs. 

Herring 
Discarded 
Lbs. 

Other 
Bycatch 
Lbs. 

TOTAL 
LBS. 

Purse Seine 50 3,269,400 207,000 527,000 77,380 4,080,780 
Midwater 
Trawl 54 4,439,918 100 49,880 117,910 4,607,808 

GRAND 
TOTAL 104 7,709,318 207,100 576,880 195,290 8,688,588 

Important Note:  This project did not differentiate between bycatch and incidental catch.  The catch of all 
non-target species was reported as bycatch during this study; it is therefore not possible to differentiate 
between bycatch (discards) and incidental catch (retained non-target species).  Atlantic herring bycatch, 
however, is assumed to represent any Atlantic herring that were discarded at-sea. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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Table 75  Total Observed Bycatch (Lbs.) by Species and Gear on 50 Trips 1997-1998 (Excluding 
Herring Bycatch) 

SPECIES CAUGHT PURSE SEINE MIDWATER TRAWL COMBINED 
MACKEREL, ATLANTIC 1,052 98,171 99,223 
DOGFISH, SPINY 75,050 3,837 78,887 
HERRING, BLUEBACK  7,319 7,319 
TUNA, BLUEFIN 700 2,770 3,470 
SILVER HAKE (WHITING)  2,224 2,224 
STRIPED BASS  850 850 
SQUID 289 497 786 
BLUEFISH 250 312 562 
BUTTERFISH  427 427 
BLUE SHARK  310 310 
HARBOR SEAL  300 300 
THRESHER SHARK  250 250 
MAKO SHARK 25 199 224 
POLLOCK  168 168 
PORBEAGLE SHARK  70 70 
MENHADEN, ATLANTIC  50 50 
TORPEDO RAY  40 40 
MONKFISH  37 37 
LUMPFISH 10 17 27 
COD, ATLANTIC  19 19 
OCEAN POUT  16 16 
WHITE HAKE  11 11 
SCULPIN 2 8 10 
SEA RAVEN  4 4 
SEA ROBIN  3 3 
SKATE 2 1 3 
SCUP  1 1 
WINTER FLOUNDER  1 1 
GRAND TOTAL 77,380 117,910 195,290 
Important Note:  This project did not differentiate between bycatch and incidental catch.  The catch of all 
non-target species was reported as bycatch during this study; it is therefore not possible to differentiate 
between bycatch (discards) and incidental catch (retained non-target species).  Atlantic herring bycatch, 
however, is assumed to represent any Atlantic herring that were discarded at-sea. 
Regulated species catch highlighted in grey. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
 
 
This report concludes that results of bycatch monitoring indicate that the herring fishery is a clean 
fishery.  The only two species caught as bycatch in significant quantities (excluding herring that were 
discarded for various reasons) were spiny dogfish and mackerel.  In the 50 purse seine sets and 54 trawl 
tows that were monitored in this study, groundfish bycatch (the vast majority of which was silver 
hake/whiting) accounted for 0.05% of the total trawl catch and 0.0001% of the total purse seine catch.  
The full report from this project can be found in Appendix VII of this document (Volume II). 
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The report notes that midwater trawlers made about 800 trips annually around 1997-1998, so the sample 
of 27 midwater trawl trips represents about 3.5% of all midwater trawl trips.  It would therefore be a 
mistake to conclude from this study that there is no groundfish bycatch in pelagic herring gear.  However, 
the report notes that it is reasonable to conclude that whatever bycatch does occur in the herring fishery is 
the exception rather than the norm. 
 

7.4.1.5.6 Portside Bycatch Survey Conducted by ME DMR 
The Maine Department of Marine Resources (ME DMR) initiated an exploratory portside bycatch survey 
of the Atlantic herring fishery in 2003.  This project was created in response to the lack of bycatch data 
available for the directed herring fishery.  Aside from recent observer coverage provided by the National 
Marine Fisheries Service (NMFS) in 2004 and some joint venture data, bycatch information has not been 
collected in a systematic way since 1998 when the Manomet Center for Conservation Biology conducted 
an extensive at-sea observer program. 
 
The portside bycatch survey was developed as an inexpensive but effective means of quantifying bycatch 
in the herring fishery.  This survey focuses on quantifying bycatch from herring landings sold to 
processing facilities throughout the northeast.  The survey takes place at a variety of processing locations 
and covers all sectors of the current herring fleet.  The program centers around canneries and freezer 
plants, because all bycatch must be removed from the herring before processing a food grade product.  
However, it is also possible in several locations to incorporate bait dealers that sort and barrel fish before 
marketing.  Currently six processors (including bait companies) are voluntarily involved in the survey. 
 

7.4.1.5.6.1 Project Methodology 
A part-time technician was assigned in 2003 to coordinate and execute a portside bycatch survey.  Six 
processing sites from Maine to Massachusetts were identified and subsequently visited to assess 
suitability.  At each site the survey methods were explained to the plant managers in detail including what 
data are collected and how the data are processed and released. 
 
A sampling event is arranged by the technician who contacts the participating sites and requests their 
processing schedule.  The technician arrives at the facility at the same time the fish are delivered either by 
truck or boat.  As the fish are sorted, the bycatch is removed and set aside on a lot-by-lot basis.  Each lot 
is processed separately with the lot amount, gear type, general catch location and month of capture 
recorded.  No information on the specific facility being sampled, the date of catch, the catch coordinates 
or vessel name is collected.  The target sampling level is three sites each month. 
 
After the incidental catch and bycatch is sorted out, the technician identifies and separates all species 
present.  Each species is then weighed and a random sub-sample is taken if necessary.  All individuals (of 
the entire sample or sub-sample) are measured and recorded using a length frequency log. 
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7.4.1.5.6.2 Project Results 
Forty six samples have been collected from six different processing facilities since the start of the survey 
in August 2003 (Table 76).  Three gear types were sampled, including purse seine (6 samples); single 
midwater trawl (13 samples) and pair trawl vessels (27 samples).  The numbers of samples by gear type 
are proportionally representative of the catch by gear type in the herring fishery.  A total of 2,089 mt 
(4,606,245 lbs.) were sampled, representing about 1% of the total herring catch during that period. 
 
Twenty two different species were observed as incidental catch or bycatch, accounting for 17.55 mt 
(38,685 lbs) or 0.84% of the total landings inspected.  Four samples had no non-target species and are 
therefore not represented in Table 77 .  Atlantic mackerel accounted for the largest percent (82.52%) of 
non-targeted species recorded during this survey period.  It is important to note that Atlantic mackerel is 
an allowable take under the National Marine Fisheries Service small mesh exemption regulations and is 
therefore considered incidental catch rather than bycatch.  Spiny dogfish comprised 12.70% of the total 
non-target species amount while all other species accounted for less than 4.79%. 
 
Regulated multispecies accounted for 2.99% of the total amount of the non-target catch observed.  
However, when considered in the context of the total amount of herring observed, regulated multispecies 
accounted for 0.025% (1,156 lbs of 4,606,245 lbs). 
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Table 76  Bycatch Samples by Month, Gear, NMFS Statistical Area, and Weight in Metric Tons 

 

SAMPLE NO. YEAR MONTH GEAR TYPE LOT WEIGHT (MT) STATISTICAL AREA 
1 2003 8 PAIR 50 513 
2 2003 8 PAIR 50 525 
3 2003 9 PURSE 40 512 
4 2003 9 MIDWATER 400 513 
5 2003 9 PAIR 120 525 
6 2003 9 MIDWATER 55 513 
7 2003 10 MIDWATER 40 512 
8 2003 11 PURSE 80 512 
9 2003 11 PURSE 80 514 
10 2003 11 MIDWATER 50 513 
11 2003 12 PAIR 10 999 
12 2003 12 PAIR 60 537 
13 2004 1 PAIR 55 537 
14 2004 1 PAIR 40 521 
15 2004 1 PAIR 10 521 
16 2004 1 PAIR 55 613 
17 2004 2 PAIR 55 613 
18 2004 2 MIDWATER 55 613 
19 2004 3 MIDWATER 35 612 
20 2004 3 PAIR 18 612 
22 2004 4 MIDWATER 18 612 
23 2004 5 MIDWATER 40 537 
24 2004 5 PAIR 40 514 
25 2004 6 PURSE 63 513 
26 2004 6 MIDWATER 10 513 
27 2004 6 PAIR 60 513 
28 2004 6 PURSE 30 513 
29 2004 7 PAIR 20 512 
30 2004 7 MIDWATER 30 512 
31 2004 8 MIDWATER 40 562 
32 2004 8 PAIR 40 562 
33 2004 9 PAIR 20 522 
34 2004 10 PAIR 20 512 
35 2004 10 PAIR 20 513 
36 2004 11 PURSE 20 513 
37 2004 11 PAIR 40 514 
38 2004 11 PAIR 20 521 
39 2004 12 PAIR 20 521 
40 2005 1 MIDWATER 20 537 
41 2005 1 MIDWATER 20 537 
42 2005 1 PAIR 30 616 
43 2005 2 PAIR 20 616 
44 2005 2 PAIR 40 616 
45 2005 3 PAIR 20 616 
46 2005 3 PAIR 20 616 
47 2005 4 PAIR 10 616  
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Table 77  Bycatch and Incidental Catch* Weight (lbs) by Species and Gear Type 

SPECIES PURSE PAIR MIDWATER TOTAL 
Alewife 258.75 57.1 88.5 404.35 
American Shad 4 15.2 2.5 21.7 
Atlantic Mackerel 485.15 9,982.95 21,455 31,923.1 
Atlantic Menhaden   51.25 37.5 88.75 
Butterfish 0.6 1 6.55 8.15 
Flounder Atlantic Witch   1 1 
Flounder Fourspot   0.5 0.5 
Flounder Winter   2 2 
Goosefish/Monkfish   0.4 0.4 
Haddock  30.4 644.2 674.6 
Hake Atlantic Red   5.6 5.6 
Lobster American 0.25   0.75 1 
Longhorn Sculpin   3.1 4 7.1 
Lumpfish 3.75 41.33   45.08 
Pollock  0.2  0.2 
Scup   3   3 
Sea Raven   2.3   2.3 
Silver Hake  399.65 71.75 471.4 
Spiny Dogfish 429.2 1,660.4 2,821.75 4,911.35 
Squid Long Finned 1.8 18.72 38.7 59.22 
Striped Bass   54   54 
White Hake   0.25 0.25 
TOTAL 1,183.5 12,320.6 25,180.95 38,685.05 
PERCENT 3.06 31.85 65.09   
Some species (mackerel, for example) are allowed to be landed as incidental catch when fishing for 
herring. 
Regulated species are highlighted in grey. 
These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
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Figure 77  Percent of Total Bycatch and Incidental Catch by Species 
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These data should not be interpreted or extrapolated to represent fishery-wide bycatch for any gear type 
or area at this time. 
 
 

7.4.1.5.6.3 Project Conclusions 
The exploratory portside bycatch survey has proven very successful over the past year and a half.  It 
appears to be an efficient and inexpensive means of obtaining bycatch and incidental catch information 
for the herring fishery.  The preliminary results of this survey have revealed insignificant levels of 
bycatch in the directed herring fishery for all the areas and gear types sampled.   
 
The results of this project are useful in quantifying and understanding the extent of retained bycatch in 
the Atlantic herring fishery.  Atlantic herring are harvested as a volume fishery, which results in mass 
handling techniques like pumping the catch from the nets into the vessel holds and again into the 
processing facilities.  Because of the nature of this fishery there are limited opportunities to observe 
and/or remove bycatch at-sea.  However, vessels can discard some or all of a catch at sea if they do not 
want to pump it onboard and there are some methods of sorting out large bycatch before or during the 
pumping process.  For these reasons this study is not designed to quantify all bycatch in the herring 
fishery, but only retained and landed bycatch. 
 
The strengths of the survey are in its “double blind” design, meaning that the vessels do not know when 
inspections occur and the plant operators do not see the fish before the sampler arrives.  It is also an 
extremely inexpensive but effective means of quantifying retained bycatch.  Continuation and expansion 
of this survey will help provide critical information on the herring fishery and will complement any future 
at-sea observer program. 
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7.4.1.5.7 Observer Data from Canadian Midwater Trawl Fisheries on Georges Bank 
Canadian midwater trawl vessels presumably fish in a manner similar to U.S. midwater trawl vessels in 
the herring fishery and operate on the Canadian side of Georges Bank (Area 3).  Exploring available 
bycatch information for these vessels provides additional insight into bycatch that may be occurring in the 
U.S. herring fishery in Area 3 (Georges Bank). 
 
The Canadian midwater trawl fishery on Georges Bank is a very small fishery, and permits are granted to 
a few midwater trawlers on an experimental-fishery basis.  One hundred percent observer coverage is 
usually required in this fishery.  One midwater trawl vessel from Canada fished on Georges Bank from 
2000-2002; two midwater trawl vessels were permitted to fish on Georges Bank in 2003, but no 
additional information is available for 2003 at this time. 
 
In 2004, two Canadian midwater trawl vessels were permitted to fish on Georges Bank.  One of these 
vessels made ten trips in 2004 but found fish on only three of those trips (9,000, 5,000, and 2,000 kg 
herring); no bycatch was reported on any of these ten trips.  Another vessel made five trips and found fish 
on only one trip; again, no bycatch was reported (DFO, personal communication).  Observers were 
deployed for only one trip on each vessel, for reasons unknown. 
 
The following information summarizes bycatch data collected in the Canadian Georges Bank fishery from 
2000-2002, when 63 trips were observed on the one midwater trawl vessel fishing for herring in this area. 
 
From 2000-2002, 63 trips were observed on this midwater trawl vessel.  Herring represented 99.75% of 
the total catch on the observed trips (Table 78).  Similar to observations from U.S. midwater trawl 
vessels, the majority of bycatch was silver hake (whiting), which represented almost 80% of the total 
bycatch that was observed (total bycatch was about 0.25% of total catch).  Regulated groundfish bycatch 
consisted primarily of haddock (566.6 pounds, 0.01% of total catch). 
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Table 78  Summary of Catch (Mt) on 63 Observed Trips in Canadian Georges Bank Midwater 
Trawl Fishery, 2000-2002 

Sum of Catch (Mt)   
SPECIES Total Percentage 
ALEWIFE 0.002 0.00% 
AMERICAN LOBSTER 0.026 0.00% 
BUTTERFISH 0.002 0.00% 
CAPELIN 0.001 0.00% 
COD(ATLANTIC) 0.003 0.00% 
HADDOCK 0.257 0.01% 
HAKE (NS) 0.032 0.00% 
HERRING(ATLANTIC) 2,214.831 99.75% 
JELLYFISHES 0.002 0.00% 
KRILL SHRIMP 0.015 0.00% 
LONGHORN SCULPIN 0.003 0.00% 
LUMPFISH 0.005 0.00% 
MACKEREL(ATLANTIC) 0.32 0.01% 
MONKFISH,GOOSEFISH,ANGLER 0.063 0.00% 
OFF-SHORE HAKE 0.015 0.00% 
PANDALUS SP. 0.001 0.00% 
POLLOCK 0.002 0.00% 
PORBEAGLE,MACKEREL SHARK 0.068 0.00% 
REDFISH UNSEPARATED 0.003 0.00% 
SEA RAVEN 0.001 0.00% 
SILVER HAKE 4.451 0.20% 
SKATES (NS) 0.048 0.00% 
SMOOTH SKATE 0.006 0.00% 
SPINY DOGFISH 0.002 0.00% 
SQUIRREL OR RED HAKE 0.022 0.00% 
THORNY SKATE 0.03 0.00% 
WHITE HAKE 0.015 0.00% 
WINTER SKATE 0.155 0.01% 
WITCH FLOUNDER 0.013 0.00% 
YELLOWTAIL FLOUNDER 0.01 0.00% 

Source: Scotia Garden Seafood Inc. Herring Midwater Trawl Report, April 2003 
Regulated species catch highlighted in grey. 
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7.4.1.5.8 Atlantic Herring Bycatch – VTR and IVR Data 
Atlantic herring is the species that makes up the highest percentage of bycatch in the herring fishery.  
Herring are discarded in the herring fishery for many reasons including quality of the fish (amount of fat 
and/or “feed”) and other market factors.  Also, vessels sometimes load up and cannot hold any more fish, 
so they have to release part or all of a haul; this happens more often with purse seine vessels.  Bycatch 
also may be a factor contributing to released bags that include large amounts of herring.  It is unknown 
how accurate available information about the bycatch of herring in the herring fishery may be. 
 
Table 79 summarizes bycatch (discards) of Atlantic herring from the interactive voice response (IVR) and 
vessel trip report (VTR) database.  Currently, Atlantic herring is the only bycatch that vessels are required 
to report through the IVRs, but they are required to report bycatch of all species on all trips through the 
VTRs.  VTR bycatch data, however, are considered incomplete and unreliable for the most part at this 
time (see Section 7.4.1.5.2 for more discussion). 
 
The concerns about herring bycatch that some Herring Committee members and members of the public 
have expressed are not confirmed by the VTR and IVR data.  The data are variable and generally 
represent a small fraction of the total landings from the fishery.  In 2004, 486.11 mt of herring were 
reported in the VTRs to be discarded; this represents 0.52% of the total herring landed in the fishery. 
 
Table 79  Discards of Atlantic Herring Reported in IVRs and VTRs 

Year IVR Discards (mt) VTR Discards (mt) 
1996 N/A 146.96 
1997 N/A 257.54 
1998 N/A 196.06 
1999 N/A 54.65 
2000 210.48 324.57 
2001 430.17 551.24 
2002 0.10 42.17 
2003 3.57 30.63 
2004 211.47 486.11 

*2005 data not available at the time of this writing, but will be included in the Council’s EA for the 2007-
2009 fishery specifications. 
 
The Council and herring industry continue to consider herring bycatch an important issue and have 
expressed intent to minimize its occurrence to the extent practicable.  Any additional information that can 
be obtained as a result of the measures in this amendment will enable the Council to more effectively 
address this issue. 
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7.4.1.5.9 Industry Initiatives – Voluntary Bycatch Reporting/Avoidance Program in 
2005 

The following information was provided by the East Coast Pelagic Association.  The ECPA and the 
herring industry are working to develop a voluntary bycatch avoidance program, primarily to address 
recent interactions with an extremely large year class of haddock on Georges Bank.  The voluntary 
bycatch avoidance program may be operational as early as July 2005. 
 
In 2004, the Atlantic herring midwater trawl fleet encountered a phenomenal 2003 year-class of haddock 
along the western edge of Georges Bank.  Midwater trawls used to harvest herring are utilized to capture 
pelagic species successfully in many parts of the world; and these encounters with this groundfish species 
were an unprecedented event with repercussions for the commercial fishery.  All retention of groundfish 
species by herring vessels is prohibited under Northeast fishery regulations.  Compliance with these 
prohibited species regulations are complicated by herring vessel operations that utilize submergible 
hydraulic pumps, which limit crews’ ability to successfully sort bycatch of species of similar size. 
 
There is a need to avoid waste of both target species (herring) and valuable haddock that will recruit to 
the groundfish fishery in coming years.  The herring industry is pursuing a three-pronged approach to 
continuing the harvest of a healthy herring resource while minimizing bycatch of haddock: (1) gear 
modification research, (2) a voluntary bycatch avoidance program, and (3) regulatory change.  This 
summary is intended to describe a pilot industry project under development in cooperation with the Gulf 
of Maine Research Institute (GMRI) of Portland, Maine, the East Coast Pelagic Association (ECPA) and 
other members of the herring industry.  Avoidance programs have proven successful in other US fisheries 
and this project will seek to utilize lessons learned in successful implementation while taking into 
consideration the differences in resources specific to the northeast region. 
 
Objectives 

• To develop a program that will assist the herring industry in minimizing haddock bycatch to the 
extent practicable. 

• To utilize vessel information on a tow by tow basis to identify bycatch “hot spots” and compile 
data on fishing and environmental conditions that may influence bycatch rates.  

 
Why participate? 

The 2004 Georges Bank fishing experience had some very significant economic impacts on herring 
fishermen and shoreside processors.  Some vessels were assessed significant fines for violations of 
possession of prohibited species (haddock).  Reduced effort on a healthy resource was seen immediately 
as vessels voluntarily agreed to leave areas of concern.  Several processors experienced severe shortages 
in product and some plants were closed for periods during the season. 
 
Regulatory change is needed to address unintended bycatch of haddock in the fishery, but the process is 
slow and ponderous in a region that has been focused in recent years on management of species of low 
abundance and rebuilding plans.  The success of these rebuilding efforts now requires the need to develop 
tools to manage abundant species interactions. This pilot project seeks to explore the utility of a voluntary 
industry initiative to avoid and minimize bycatch. 
 
The herring industry feels compelled to take proactive steps to avoid species interactions while regulatory 
actions develop and are still uncertain for the 2005 fishing season on Georges Bank.  Should National 
Marine Fisheries Service (NMFS) implement a 1,000 lb haddock bycatch limit as requested by the New 
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England Fishery Management Council (NEFMC) for 2005, the herring fishery will have an opportunity to 
operate while working toward a more permanent bycatch monitoring program for the fishery. 
 
What’s the plan? 

To meet the objectives of the project, vessels will need to report data on a “tow by tow” basis, indicating 
location, bycatch rates, and other determinate factors.  ECPA will host a captain and vessel owner 
meeting in June to reach agreement on the level of information needed to be shared among the 
participants to meet the objectives of the program.  Participants will also discuss confidentiality and use 
of information reported.  Vessel owners and captains will be asked to sign an agreement to comply with 
the terms of the consensus of the group. 
 
The GMRI has agreed to act as a clearing house for information reported by vessels, compilation of data 
and reporting back to vessels on bycatch rates.  Position-specific data for each vessel will be used to 
create a chart of vessel-specific bycatch rates that will be faxed or emailed to participating vessels on a 
48-72 hour cycle. 
 
All vessels in the fishery are currently using a Boatraks vessel monitoring system with email capability 
that will be used to facilitate timely reporting of data.  The project is currently investigating the use of 
electronic logbook software to facilitate ease of use for captains on the water. 
 
Under current regulations, vessels need to operate with zero retention of haddock.  Anticipated regulatory 
change will likely allow for some low levels of retention of haddock and vessels will need to utilize 
consistent methods to estimate bycatch rates on individual trips.  The NMFS Observer Program will 
endeavor to provide at-sea observers on 20% of herring trips in 2005.  This project proposes to have 
fishermen employ the same protocols and methodology used by the NMFS Observer Program for at-sea 
observations to allow data collection comparison. 
 
Fourteen vessels attempted to work in the area of concern in 2004.  These vessels are clearly definable 
and have been successful in achieving successful compliance with industry agreements in recent years.  
While this project does not anticipate a significant change in vessels operating in the fishery in 2005, the 
open-access nature of the fishery may complicate full compliance.  The NEFMC is preparing an 
amendment to the Atlantic Herring Fishery Management Plan (FMP) that will analyze a limited access 
program that may be implemented for the fishery in the near future. 
 
Outcomes 

Herring vessels were unable to operate in some areas of the fishery in 2004 because of unavoidable 
haddock bycatch.  Limited by regulation, captains where unable to determine any correlations in fishing 
patterns that could influence bycatch rates in time and area.  There is a clear need for collection of 
information to define the extent of the problem in the fishery.  This pilot project to self report seeks to 
assess fishing data to determine bycatch rates in “real time” and identify any long term or seasonal trends 
of interactions with this rebuilt haddock resource. 
 
The herring industry will also be looking at gear modifications in 2005 to minimize bycatch.  This 
research will utilize available information on fish behavior (haddock/herring) to test modifications for 
midwater trawls to improve escapement of haddock.  A cooperative research project has partnered 
Manomet Center for Conservation Sciences, GMRI, NMFS and ECPA to seek funding to fully test 
modifications to midwater trawls to increase escapement of haddock.  With support from Swan Net 
Gundry LTD and Swan Net East Coast Services, several net modifications will be examined at the 
Newfoundland, Canada, flume tank in June of 2005. 
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While the goal of this gear work is to minimize bycatch, the need for active avoidance of areas of high 
bycatch by the industry is still needed.  The voluntary bycatch reporting project identified in this 
summary will allow the industry to test the effectiveness of a self-regulated process to collect data while 
minimizing bycatch rates in the fishery. 
 
At the time of the writing of this Final EIS document, no updated information was available regarding 
this initiative. 
 
 

7.4.1.6 Canadian Herring Fisheries 
Canadian fisheries for herring include the New Brunswick (NB) weir (fixed gear) fishery along the 
southern coast and a much smaller midwater trawl fishery on Georges Bank.  The NB weir fishery is a 
historical fishery with catches that have been more variable in recent years, but have totaled more than 
30,000 mt of herring in past years.  It is assumed that fish caught in the NB weir fishery are from the 
inshore component of the herring resource that U.S. fishermen catch in the Gulf of Maine (and in Area 2 
during the winter).  The Canadian midwater trawl fishery on Georges Bank is limited in scope, and 
permits are generally granted on an experimental basis with high levels of industry-funded observer 
coverage.  Catches from the Georges Bank fishery have been considered insignificant. 
 

7.4.1.6.1 New Brunswick Weir Fishery 
Catch of the Atlantic herring stock complex in Canadian waters consists primarily of fish caught in the 
New Brunswick weir fishery.  Currently, the Herring FMP assumes that 20,000 mt of fish from the 
inshore component of the Atlantic herring resource will be taken annually in the NB weir fishery.  This 
assumed catch is subtracted from the available yield from the inshore component of the resource before 
TACs are determined for management areas in the U.S. Exclusive Economic Zone (EEZ). 
 
Table 80 summarizes landings from the New Brunswick (NB) weir fishery by month from 1978-2004.  
The fishery is predominantly a late summer/fall fishery, with approximately 10% of the landings 
occurring during October, November, and December (based on 2000-2004 activity).  Historical catches in 
the NB weir fishery were much higher and exceeded the current 20,000 mt assumption in many years 
prior to 1995.  Preliminary catch estimates for 2004 are consistent with the 20,000 mt assumption (20,620 
mt), following two years of much lower landings from this fishery.  Total landings in the NB weir fishery 
averaged 22,824 mt for the entire time series (1978-2004), 17,087 mt for the most recent ten-year time 
period (1995-2004), and 15,574 mt for the most recent five-year time period (2000-2004). 
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Table 80  Herring Landings from the New Brunswick Weir Fishery by Month, 1978-2004* 

NB WEIR LANDINGS BY MONTH (METRIC TONS) 

YEAR 1 2 3 4 5 6 7 8 9 10 11 12 
GRAND 
TOTAL

1978 3    512 802 5,499 10,275 10,877 4,972 528 132 33,599 
1979 535 96   25 1,120 7,321 9,846 4,939 5,985 2,638 74 32,579 
1980     36 119 1,755 5,572 2,352 1,016 216  11,066 
1981     70 199 4,431 3,911 2,044 2,435 1,686 192 14,968 
1982  17   132 30 2,871 7,311 7,681 3,204 849 87 22,181 
1983     65 29 299 2,474 5,382 3,945 375  12,568 
1984     6 3 230 2,344 2,581 3,045 145  8,353 
1985     22 89 4,217 8,450 6,910 4,814 2,078 138 26,718 
1986 43    17  2,480 10,114 5,997 6,233 2,564 67 27,516 
1987 39 21 6 12 10 168 2,575 10,893 6,711 5,362 703 122 26,621 
1988  12 1 90 657 287 5,993 11,975 8,375 8,457 2,343 43 38,235 
1989  24  95 37 385 8,315 15,093 10,156 7,258 2,158  43,520 
1990     93 20 4,915 14,664 12,207 7,741 168  39,808 
1991     57 180 4,649 10,319 6,392 2,028 93  23,717 
1992    15 50 774 5,477 10,989 9,597 4,395 684  31,981 
1993     14 168 5,561 14,085 8,614 2,406 470 10 31,328 
1994    18  55 4,529 10,592 3,805 1,589 30  20,618 
1995     15 244 4,517 8,590 3,956 896 10  18,228 
1996     19 676 4,819 7,767 1,917 518 65  15,781 
1997    8 153 1,017 6,506 7,396 5,316    20,396 
1998     560 713 3,832 8,295 5,604 525   19,529 
1999     690 805 5,155 9,895 2,469 48   19,063 
2000     10 7 2,105 7,533 4,940 1,713 69  16,376 
2001     35 478 3,931 8,627 5,514 1,479   20,064 
2002     84 20 1,099 6,446 2,878 1,260 20  11,807 
2003     257 250 1,423 3,554 3,166 344 10  9,003 
2004     21 336 2,694 8,354 8,298 913 3  20,620 

Source: Canadian Department of Fisheries and Oceans. 
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The number of active weirs in the NB weir fishery has declined significantly over time (Table 81).  The 
average number of active weirs in the NB weir fishery was 85 from 2000-2004, down from an average of 
103 from 1995-1999.  Canadian fishermen attribute declines in this fishery to several factors, including 
pollution, changes in fish behavior (fish not coming as close to shore), market conditions, conflicts with 
other resource user groups, expansion of the U.S. herring fishery, and expansion of the aquaculture 
industry and consequent loss of inshore fishing grounds for weirs to utilize.  However, it should be noted 
that the number of active weirs and subsequent landings from this fishery have been highly variable over 
the time series. 
 
Table 81  Number of Active Weirs in New Brunswick Weir Fishery, 1978-2004 

Year No. Active Weirs in NB 
1978 208 
1979 210 
1980 120 
1981 147 
1982 159 
1983 143 
1984 116 
1985 156 
1986 105 
1987 123 
1988 191 
1989 171 
1990 154 
1991 143 
1992 151 
1993 145 
1994 129 
1995 106 
1996 101 
1997 102 
1998 108 
1999 100 
2000 77 
2001 101 
2002 83 
2003 78 
2004 84 

Source: Canadian Department of Fisheries and Oceans. 
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In general, it is assumed that juvenile fish (age 1 and 2) caught in the NB weir fishery are from the 
inshore (GOM) component of the Atlantic herring stock complex, while adult fish (age 3+) caught in the 
NB weir fishery are from the SW Nova Scotia stock complex (4WX).  Figure 78 and Figure 79 compare 
the age composition of herring caught in the NB weir fishery during 2003 and 2004 respectively. 
 
Based on numbers of fish (older fish are heavier, so characterizing catch composition by weight can be 
misleading), it appears that over 90% of the landings in the NB weir fishery in 2003 were juvenile fish, 
ages 1 and 2.  Some age 3+ fish were caught in the NB weir fishery (almost 20% by weight, but about 5% 
by number), but very few adult and older fish were landed.  The age composition of the 2003 catch in the 
NB weir fishery is consistent with that from previous years (1990 onward). 
 
However, the age composition of the 2004 catch (Figure 79) indicates that a greater proportion of older 
fish (age 3+) were caught in the NB weir fishery (about 40% of the catch, by number, consisted of fish 
age 3+).  This issue should be explored in the future if catch-at-age from this fishery remains consistent 
with 2004, as this means that a greater proportion of the fish caught in this fishery may be from the Nova 
Scotia stock complex and not from the inshore Gulf of Maine stock complex. 
 
Figure 78  Age Composition of Landings from the NB Weir Fishery, 2003 
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Figure 79  Age Composition of Landings from the NB Weir Fishery, 2004 
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Preliminary 2005 NB Weir Fishery Catch 

Preliminary information from DFO indicates that the NB weir fishery catch in 2005 was about 12,639 mt, 
down significantly from 20,620 mt in 2004, but consistent with 2003 and 2002 levels.  Overall, the NB 
weir fishery catch has been variable; the 2001-2005 average catch was 14,827 mt.  There were 
approximately 76 active weirs in 2005, eight less than in 2004 (84). 
 
 

7.4.1.6.2 Canadian Georges Bank Herring Fishery 
Canadian midwater trawl vessels presumably fish in a manner similar to U.S. midwater trawl vessels in 
the herring fishery and operate on the Canadian side of Georges Bank (Area 3).  The Canadian midwater 
trawl fishery on Georges Bank is a very small fishery, and permits are granted to a few midwater trawlers 
on an experimental-fishery basis.  One hundred percent observer coverage is usually required in this 
fishery.  One midwater trawl vessel from Canada fished on Georges Bank from 2000-2002; two midwater 
trawl vessels were permitted to fish on Georges Bank in 2003, but no additional information is available 
for 2003 at this time. 
 
In 2004, two Canadian midwater trawl vessels were permitted to fish on Georges Bank.  One of these 
vessels made ten trips in 2004 but found fish on only three of those trips (9,000, 5,000, and 2,000 kg 
herring; 16 mt of herring total).  Another vessel made five trips and found fish on only one trip.  (DFO, 
personal communication). 
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7.4.1.7 Summary of Herring Management and Restrictions on Midwater Trawling in 
Other Countries 

Norway 
The Norwegians refer to midwater trawling as “semi-pelagic” trawling.  This gear type is restricted in its 
use for the Norwegian herring fishery, although it is not entirely banned.  The main objective behind the 
restrictions on trawling in Norway have been avoiding gear conflicts and reducing the bycatch of non-
target species.  There is no evidence or identified problem with trawlers breaking up herring schools, and 
this has not been an argument made in favor of the current regulations. 
 
Purse seines are generally considered more effective in pursuing herring.  From a quality and biology 
standpoint, the purse seine is also considered a better way of fishing.  The quality of the target species is 
better, and in the event of large incidents of bycatch (others species or wrong size herring), the fish can be 
released if the seine is fished properly. 
 
Semi-pelagic trawling is allowed for two smaller groups of vessels (older “North Sea trawlers”) that 
possess special herring and mackerel licenses.  However, these vessels do not account for a large portion 
of the herring and mackerel catch.  Seiners are also allowed to use semi-pelagic trawls where there is a 
low risk of gear conflicts and bycatch events.  This is not generally a practical option for the seine fleet 
unless the schools are in very deep water. 
 
Midwater trawling for blue whiting and red fish in international waters is common.  Midwater gear is also 
used in the capelin fishery, but under strict regulations. 
 
Source:  Hans C. Haddal 

Resource Management Department 
Directorate of Fisheries 

 
Ireland 
There are no additional regulations for pelagic trawling in Ireland beyond those imposed by the European 
Union.  Beside general quota restrictions (individual vessel quotas based on size), fish size limits and 
VMS requirements, only mesh size regulations apply specifically to pelagic trawlers.  There are additional 
gear regulations regarding strengthening bags, round straps, and automatic grading devices (not allowed 
unless the vessel is freezing the product on board).  Pair trawling as well as single boat trawling is 
permitted.  There is no purse seine fleet in Ireland, so gear conflicts between the two are not an issue.  
There are several areas closed entirely to fishing, regardless of gear type, to protect spawning stocks. 
 
There is no scientific evidence of pelagic trawling activity breaking up schools of fish.  However, if there 
is heavy activity in a small area, which is often the case in the Irish herring fishery, then there is anecdotal 
evidence to suggest the shoals break up. 
 
SOURCE: Dominic Rihan 
  Irish Sea Fisheries Board 
 
Scotland 
There are almost no vessels that purse seine in Scotland (last reported landings were in 2002).  Most of 
the fleet is comprised of single boat midwater trawlers with a few smaller vessels that pair trawl.  Some 
concerns have been raised with regard to bycatch of cetaceans by pelagic trawlers, and a European Union 
Regulation came into force last year (2004) requiring Member States to place observers on board a 
sample of vessels to assess the extent of the problem.  There is also an agreement between EU Member 
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States and Norway to carry out a pilot project in 2006 to assess the problems of high grading and slipping 
of catches.  If there is a problem, a discard ban will be proposed throughout the North East Atlantic. 
 
Other rules for the herring fishery include: 

a) Minimum marketing size of 20 cm with a 10% undersized bycatch permitted; 
b) Minimum mesh size of 32 mm in codend; 
c) Prohibition on the carriage of automatic grading machines on vessels with refrigerated sea water tanks 
(permitted on freezers provided all fish are retained); 
d) Designated landing ports and prior notification of arrival in port to assist monitoring and control of 
landings; 
e) Seasonal closed areas where there are large concentrations of small herring and also of certain 
spawning grounds; 
f) Bycatch restrictions (10 % and 20% depending on the area caught) on immature herring in sprat 
landings; 
g) Prohibition on transshipment of herring catches unless authorized and at designated areas. 
 
When there was an active purse seine fishery in Scotland, allegations of trawlers breaking up herring 
schools were common.  However, this problem has disappeared now that all vessels have converted to 
trawling. 
 
Source:  Philip Galbraith 
  Scottish Fishery Protection Agency 
 
Denmark 
Pelagic species (herring and mackerel) are pursued with purse seine, gillnet, traps, and midwater trawl 
gear in Denmark.  Both single and paired midwater trawling are permitted.  There have been no problems 
associated with bycatch in the Danish pelagic fisheries.  Gear conflicts have not been prevalent between 
purse seine and midwater trawl vessels.  There is also no concern for midwater trawls breaking up schools 
of herring in any detrimental manner. 
 
Source:  Svend Sørensen  

The Danish Directorate of Fisheries 
 
Iceland 
Herring fishing in Iceland can only be pursued by pelagic trawl beyond 12 nautical miles of the reference 
lines defined by the law (the reference lines effectively bridge fjords and bays at their outermost points).  
The areas closed for bottom trawling, either year round or temporarily, are also closed for herring fishing 
by pelagic trawls.  However, there are three exceptions to this rule in effect.  Furthermore, the extensive 
areas requiring the use of selectivity devices in bottom trawls are also closed for herring fishing by 
pelagic trawl. 
 
Source:  Alda Möller 
  Fisheries Directorate, Iceland 
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7.4.2 Communities 

7.4.2.1 Introduction and Background 
This section summarizes available fishery, social, economic, and cultural information about communities 
of interest in Amendment 1 to the Herring FMP – communities which are most engaged in the herring 
fishery and may be more proportionately impacted by the Amendment 1 management measures.  
Information contained in this section is useful for assessing the economic, social, and community impacts 
of the Amendment 1 management measures and helps to meet the Council’s legal requirements under the 
Magnuson-Stevens Fishery Conservation and Management Act (MSFCMA) and the National 
Environmental Policy Act (NEPA) as well as other applicable laws. 
 
NEPA requires Federal agencies to consider the interactions of natural and human environments, and the 
impacts on both systems of any changes due to governmental activities or policies.  This consideration is 
to be done through the use of "a systematic, interdisciplinary approach which will ensure the integrated 
use of the natural and social sciences ... in planning and decision-making" [NEPA section 102(2)(a)].  
Unquantified environmental amenities and values must be considered and weighed on par with technical 
and economic considerations.  Unquantified amenities and values include such factors as angler 
satisfaction, job satisfaction and an independent life-style for commercial fishermen, and the opportunity 
to see species, such as salmon, in the wild for the non-consumptive user of marine fishery resources.  
Technical considerations include the management of fishing gears and enforceability of regulations. 
 
NEPA specifies that the term “human environment” shall be interpreted comprehensively to include the 
natural and physical environment and the relationship of people with that environment [40 CFR 1508.14].  
When analyses predict that a fishery management action or policy will have a significant effect on the 
human environment, a detailed Environmental Impact Statement (EIS), including results of various 
analyses, must be prepared.  The Herring Amendment 1 development process consequently requires the 
development of an EIS.  While the natural and physical environment and the relationship of people and 
communities with that environment are comprehensively addressed in the Affected Environment section 
of this document, the AHE more specifically refers to the fishery-related businesses and communities that 
are relevant to the Atlantic herring fishery. 
 
The MSFCMA has reflected the NEPA approach in the National Standards for fishery management.  The 
“prohibition on overfishing” standard (NS1), “use of best available scientific information” standard 
(NS2), and the “fair and equitable allocation” standard (NS4) are examples of this.  Where a “system for 
limiting access to the fishery in order to achieve optimum yield” [MSFCMA section 303(b)(6)] is deemed 
necessary, the MSFCMA requires the Secretary of Commerce and the Council to consider in depth the 
economic and social impacts of the system.  In 1990, the MSFCMA was amended further and required 
that an FMP must assess, specify, and describe the likely effects of conservation and management 
measures on participants in the affected fishery, and the effects on participants in other fisheries that may 
be affected directly or indirectly [MSFCMA section 303(a)(9)].  This requirement strengthened the 
relationship between the MSFCMA and NEPA. 
 
In the 1996 amendments to the MSFCMA, Congress added provisions directly related to social and 
economic factors for consideration by Councils and NMFS.  National Standard 8 of the MSFCMA states 
that: 

Conservation and management measures shall, consistent with the conservation 
requirements of this Act (including the prevention of overfishing and rebuilding of 
overfished stocks), take into account the importance of fishery resources to fishing 
communities in order to (A) provide for sustained participation of such 



 

Amendment 1 FSEIS  May 3, 2006 381

communities, and (B) to the extent practicable, minimize adverse economic impacts 
on such communities. 

 
National Standard 8 requires the consideration of impacts on fishing communities.  Section 316 of 
MSFCMA defines a fishing community as: 

“a community which is substantially dependent on or substantially engaged in the 
harvesting or processing of fishery resources to meet social and economic needs, and 
includes fishing vessel owners, operators, and crew and United States fish processors 
that are based in such community.” 

Current guidance on National Standard 8 defines a community as a town or city, a geographic unit which 
might fit the Census Bureau’s definition of a “place.”  It is important to note that fishing communities are 
not bounded or separated from the commerce and institutional apparatus of the larger cities and towns in 
which they are located.  In fact, most fishing communities rely on a rather complicated network of 
business and social ties that extend well beyond the boundaries of their communities and often into other 
fishing communities in the region.  For the purposes of consistency, however, the communities that are 
described and assessed in this amendment are place-based (cities and towns). 
 
In terms of the terms “substantially dependent” and “substantially engaged,” some have suggested, for 
example, that “substantial dependence” be measured in terms similar to the US Department of 
Agriculture’s criteria for determining whether rural communities are dependent on agriculture or logging.  
The Economic Research Service of the USDA, for example, classifies counties as “farming dependent” 
based on a certain percentage of economic activity (labor and proprietor income).  Some of the sources of 
data to consider in making determinations of fishing dependence are thus supplied in current guidance, 
such as landings information or numbers of participants, and the sociocultural importance of the fishery.  
With respect to determining whether a community is “substantially engaged” in the harvesting or 
processing of a fishery, existing guidance does not provide clear criteria.  While the application of a 
percentage of economic income activity may be one appropriate way to determine “substantial 
dependence,” there may be other valid criteria.  For example, criteria for “substantial dependence” could 
be based on a minimum level of activity (landings, vessels, etc.), the presence of a particular type of 
infrastructure (processing facilities, auctions, State fish piers, etc.), and/or a level of fishing activity 
(revenues, time spent fishing, etc.) (see Amendment 13 to the Northeast Multispecies FMP for additional 
discussion).  The approach used in this document to identify fishing communities that are “substantially 
engaged” in fishing, particularly in the herring fishery, utilizes these additional criteria. 
 
In this document, for the purposes of gaining a better perspective on the nature of the Atlantic herring 
fishery and the character of the affected human environment, a broader interpretation of fishing 
community has been applied to include almost all communities with a substantial involvement in or 
dependence on the Atlantic herring fishery.  In terms of National Standard 8, some of the communities 
identified in this section may not fit the strict interpretation of the criteria for substantial dependence on 
fishing.  The fishing communities that meet the legal definition (as promulgated through National 
Standard 8) are likely to be considered a subset of the broader group of communities of interest that are 
engaged in the herring fishery and identified in this document. 
 
Because herring is widely-used as bait for the lobster fishery, especially in Maine, it is not practical to 
identify every community with substantial involvement in the lobster fishery (and consequently some 
level of dependence on the herring fishery) for assessment in this document.  Instead, some of the 
communities of interest were selected, in part, because of their involvement in or dependence on the 
lobster fishery; assessment of the impacts of the Amendment 1 measures on these communities should 
provide enough context to understand the potential impacts on any community with substantial 
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involvement in the lobster fishery.  Parallels can be drawn between the communities that are identified in 
this section and other similar communities engaged in the lobster fishery. 
 
National Standard 8 requires the Council to consider the importance of fishery resources to affected 
communities and provide those communities with continuing access to fishery resources, but it does not 
allow the Council to compromise the conservation objectives of the management measures.  “Sustained 
participation” is interpreted as continued access to the fishery within the constraints of the condition of 
the resource. 
 
In summary, a full range of impact assessments – ecological, economic, and social – are necessary not 
only to meet MSFCMA and NEPA requirements, but also to improve the Council’s decision-making 
process. 
 

7.4.2.2 Amendment 1 Communities of Interest 
The purpose of identifying communities of interest is to ensure that more thorough consideration is given 
to the potential impacts on those communities which are most involved in the herring fishery and/or most 
important to the operation of the herring fishery as a whole.  This helps the Council to better meet the 
requirements of NEPA as well as National Standard 8 to the MSFCMA.  Note that some communities 
have been grouped together to acknowledge geographic proximity as well as similarities in terms of 
participation in and dependence on the herring fishery. 
 
Unlike some other fisheries in the region (multispecies, for example), the herring fishery is a smaller, 
more discrete fishery whose participating vessels and communities are easier to identify.  Communities of 
Interest for Amendment 1 to the Herring FMP were selected because they meet at least one (and more 
than one in most cases) of the following five criteria: 
 
1. Atlantic herring landings of at least 10,000,000 pounds (4,536 mt) in each of five years from 

1994-2002, or anticipated landings above this level based on interviews and documented 
fishery-related developments. 

This criterion was selected to identify the most active ports currently engaged in the herring fishery.  
Landings of 10,000,000 pounds (4,536 mt) in a year indicate a relatively substantial degree of 
participation in the herring fishery, as 10,000,000 pounds equates to 7.5% of the Area 1A and 3 TACs, 
45.4% of the Area 1B TAC, and 9% of the Area 2 TAC.  Any port with herring landings at or above this 
level in multiple years can clearly accommodate large vessels that land large quantities of herring. 
 
The provision for anticipated landings above this level is included as part of this criterion to acknowledge 
that the shoreside aspects of the Atlantic herring fishery are still developing in some areas.  Two new 
shoreside processing plants have opened since 2001 (in Gloucester and New Bedford), both of which are 
capable of receiving and processing large volumes of herring and other pelagic species.  The development 
of these two facilities and the potential to increase landings in the communities where these facilities are 
located should be recognized even if these communities did not land more than 10,000,000 pounds of 
herring between 1994 and 2002.  (For example, herring landings in New Bedford in 2004 were 7,791 mt 
(17.2 million pounds), reflecting increased activity as a result of the new shoreside processing facility.) 
 
Landings data alone, however, are not adequate to identify all of the communities that are engaged in the 
herring fishery.  Because the fishery is a high-volume fishery, the most active participating vessels are 
relatively large, and many vessels come into port “loaded down” with herring.  When landing large 
volumes of fish, herring vessels generally require larger, deep-water ports to ensure that they can land 
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safely without running aground.  Consequently, large volumes of herring landings tend to be concentrated 
in a relatively small number of ports. 
 
A transportation network is essential for distributing herring throughout the region from herring vessels to 
processing facilities, bait facilities, and lobster vessels, all of which are engaged in and dependent on the 
herring fishery to varying degrees.  In some cases, processing facilities and other infrastructure dependent 
on herring are located in communities with little or no landings of herring, but these facilities employ 
many individuals and are important social and economic components of the fishery.  As a result, it is 
necessary to consider criteria other than landings to identify the communities of interest in this 
amendment. 
 
2. Infrastructure dependent in part or whole on Atlantic herring. 

Infrastructure for the Atlantic herring fishery includes: 

• Shoreside processing facilities for food production (sardine canneries, whole frozen); 
• Shoreside processing facilities for bait production (salting, etc.); 
• Shoreside processing facilities for value-added production (pearl essence); 
• At-sea processing facilities (freezer vessels); and 
• Trucking and other essential services for distributing fish. 
 
Infrastructure and the opportunity to capitalize on available markets for herring are important elements of 
the fishery.  For the most part, infrastructure in this fishery, whether it be shoreside or at-sea, is dedicated 
solely to serving the small pelagic fisheries (herring and mackerel, primarily).  Very few elements of the 
infrastructure are engaged in other fisheries like multispecies, monkfish, or scallops.  The investments 
that have been made in the infrastructure for the Atlantic herring fishery reflect a long-term commitment 
to this fishery. 
 
As previously noted, the number of ports that are capable of accommodating large herring vessels that 
land large volumes of fish is relatively small.  A transportation network is essential to ensuring that 
herring are distributed as rapidly as possible to processing and other facilities.  Trucking and 
transportation services are therefore a critical element of the infrastructure for this fishery. 
 
Herring are utilized by sardine canneries as well as whole frozen processing facilities to supply product 
for food markets globally.  The sardine canneries rely on herring for 100% of their operations.  For the 
most part, the whole frozen processing facilities rely on a combination of herring and mackerel for 100% 
of their operations.  Joint venture (JV) and internal waters processing (IWP) operations at-sea remain 
important considerations in the Atlantic herring fishery, although interest in these operations has 
diminished as additional shoreside processing facilities have developed in recent years. 
 
3. Dependence on herring as lobster and/or tuna bait. 

Atlantic herring is an important bait for the lobster and tuna fisheries, as well as other primarily 
recreational fisheries (striped bass, for example).  The utilization of herring for bait is a very important 
aspect of the fishery, especially in the State of Maine, which relies heavily on herring to supply the 
significant lobster fishery in the region.  Consideration of a community’s dependence on herring for bait 
purposes is essential, as any changes to the supply of herring bait in some areas could produce negative 
impacts across other fisheries like the lobster fishery.  Management measures in this amendment that may 
affect the supply of bait could result in multiplier effects throughout the numerous coastal communities 
that depend largely on herring bait (mostly in Maine). 
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Another consideration related to dependence on herring bait is the importance of herring as a forage fish 
for many species and the overall role of herring in the ecosystem.  Individuals from communities that are 
dependent on herring for bait have expressed concern about the supply of herring for forage purposes and 
the need to maintain an adequate amount of herring in the ocean as prey for other valuable (commercial 
and recreational) species.  Including dependence on herring as bait as a criterion for identifying 
communities of interest in this amendment provides an opportunity to consider the importance of herring 
as forage and any social and community impacts related to this issue.  
 
While it is not feasible to identify every community that depends on herring for bait as a community of 
interest in this amendment, several communities have been identified based on an exceptionally high 
degree of dependence on herring for bait.  Assessment of the impacts of the Amendment 1 measures on 
these communities should provide enough context to understand the potential impacts on any community 
that depends on herring for bait.  Parallels can be drawn between the communities that are identified in 
this section and other similar communities engaged in the lobster, tuna, striped bass, and other 
recreational fisheries. 
 
4. Geographic isolation in combination with some level of dependence on the Atlantic herring 

fishery. 

Geographic isolation is an important consideration for communities that exhibit dependence on the 
Atlantic herring fishery.  In general, dependence on fishing and opportunities to seek alternatives to 
fishing decrease as the geographic isolation of a community increases.  The isolation of some coastal 
communities (those in Downeast Maine, for example) has clearly contributed to the dependence of these 
communities on the marine environment.  Communities that are more geographically isolated and 
dependent on herring in some way may be more proportionately impacted by management measures that 
decrease the supply of herring or opportunities in the fishery.  Since transportation is such an important 
element of the herring fishery, the lack of major thoroughfare in geographically-isolated communities 
may exacerbate problems associated with changes in supply and opportunities in the fishery. 
 
5. Utilization of Atlantic herring for value-added production. 

Utilizing herring for value-added production includes operations that can herring for sardines and process 
scales for pearl essence, and may include operations for pickling and/or processing herring for specialty 
markets in the future.  Value-added production suggests that a facility may have invested in niche or 
specialty markets for the fishery, which may be more sensitive to changes in supply. 
 
Based on the five criteria described above, the following communities of interest are identified for the 
purposes of analysis in this amendment: 

2. Portland, Maine 

3. Rockland, Maine 

4. Stonington/Deer Isle, Maine 

5. Vinalhaven, Maine 

6. Lubec/Eastport, Maine 

7. Prospect Harbor, Maine 

8. Bath, Maine 

9. Sebasco Estates, Maine 

10. NH Seacoast – Newington, Portsmouth, Hampton/Seabrook 
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11. Gloucester, Massachusetts 

12. New Bedford, Massachusetts 

13. Southern Rhode Island – Point Judith, Newport, North Kingstown 

14. Cape May, New Jersey 
 
Profiles of these communities, including important demographic and social information, are provided in 
Appendix XI to this document (Volume II).  In some cases, the groups of communities identified above 
have been disaggregated so that information specific to certain communities can be provided and so that 
important details about individual communities are not lost, as they could be if the communities remain 
grouped for the purposes of providing background information. 
 
See Appendix XI (Volume II) for additional information and detailed community profiles. 
 
 

7.4.2.3 Mapping the Herring Fishery: 2000-2003 Herring Flows and Areas of Impact 
As an introduction to the herring community profiles, the following figures illustrate the Atlantic herring 
fishery across vessels, management areas, and communities so that socioeconomic connections across the 
fishery can be better understood.  (Some of the following figures may be difficult to interpret in black-and-
white.  Color copies can be downloaded from the Council’s website at www.nefmc.org on the herring 
page.) 
 

7.4.2.3.1 Mapping Background and Purpose 
The purpose of the following maps is to illustrate linkages between herring stocks in Management Areas 
1A, 1B, 2, and 3 and coastal communities in New England.  These maps show the characterization of the 
herring fishery in terms of geographic distribution, gear type, and processing types and locations.  In their 
current state, the maps identify primary herring ports (that is, ports accounting for the majority of herring 
landings in the NE) and link these ports with the principal vessels landing their catch in these ports.  The 
individual vessels are color-coded by type (single midwater trawl, pair midwater trawl, single bottom 
trawl and purse seiners).  The locations of pumping stations, freezer plants, canneries, lobster bait dealers 
and importantly, lobster permit holders are all identified on the maps.  Fixed gear is not currently shown 
on the maps because it does not account for a significant portion of landings in the fishery.  Major roads 
are also present to indicate possible truck routes for the distribution of herring to the more remote coastal 
areas.  
 
The notion leading to the creation of these maps is that the human/environment nexus as it relates to 
fisheries is not always clear since most are unfamiliar with how fisheries function.  Even for those who 
are ‘insiders’ (fishermen, industry participants, council staff, etc.), a bird’s eye view of the fishery can 
provide perspective leading to a better understanding of how decisions based on biological information 
may influence use patterns and have important socio-economic impacts. 
 
In addition, there has been a trend towards more lengthy text-based reports on impacts and changes to 
fisheries.  While it is increasingly difficult to make sense of these reports due to their length, maps such as 
these could be used as ‘visual baselines’ to measure (albeit in a qualitative manner) changes in a fishery 
over time.  Much information could be gleaned by simply comparing or overlaying maps from two 
different time periods instead of reading long reports and text-based information.  Textual information 
could still be accessed (along with links to more information on each subject) by simply clicking on 
different icons or locations of an interactive version of the map. For example, clicking on a key port 
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would link the viewer to the community profile for that port that would include socio-cultural and 
economic information for that location.  While the maps currently exist in only a static form (and 
nonetheless provide a considerable amount of information), it is easy to envision an interactive 
application allowing for incorporation of community profiles and other information as well as permitting 
comparisons between time periods. 
 
As part of the report on the herring fishery’s Affected Human Environment, qualitative and quantitative 
data accompany these figures and include the following: 

• Demographic profiles of each of the ‘key’ communities that might be positively or negatively 
impacted by changes in the herring fishery (see the following sections of this document); 

• Qualitative descriptions of the processing plants, canneries and bait dealers that are associated 
with this fishery (Section 7.4.1.4); 

• Information on the different gear types associated with this fishery (Section 7.4.1.1 and 7.4.1.2); 
and 

• Historical information providing a background to this socio-ecological network (various sections 
of this document as well as the original Herring FMP). 

 

7.4.2.3.2 Mapping Data 
Described in more detail in the technical reference below, the data used to generate this map include 
vessel trip reports (VTR) as well as state landings data and state permit data (for lobster permits).  Should 
the map take a more interactive form, text-based information relating to the Affected Human 
Environment of this fishery will be linked to each icon.  This information was collected by Herring PDT 
members using qualitative and quantitative data techniques including site visits, structured and 
unstructured interviews with fishery participants, and a review of existing literature, census data, and web 
links. 
 
Assumptions/Limitations 

The following include some of the assumptions made in producing this map: 

• The top 34 vessels in the fishery (accounting for 99.5% of landings during the 2000-2003 period) 
are represented. 

• Links are drawn to ports where a vessel offloads at least 10% of its total landings. 
• Vessels are displayed using different symbols based on their primary gear type. 
• Lobster permits are shown based of the permit holder's address.  Thus, there is an implicit 

assumption that lobstermen fish where their permits are addressed. 
 
Technical Reference 

As was previously noted, utilizing data from a variety of sources, these maps attempt to illustrate the 
linkages between the herring fishery and the coastal communities of New England.  Herring landings data 
was provided by the state of Maine, while vessel trip reports came from NMFS databases.  The number of 
lobster permits by each town in Maine, New Hampshire and Massachusetts was provided by the 
respective states, and was included to identify those individuals who could be most impacted by changes 
in the availability of herring.  Roads were included to indicate possible trucking routes for the distribution 
of herring.  The location of primary herring ports and the facilities (pumping stations, freezer plants, 
canneries, and bait dealers) located at or near those ports also appear on the map. 
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Data processing was accomplished within Microsoft Access, while the mapping was performed by a 
series of scripts in ArcMap.  It was suggested that a different pattern of activity might emerge from the 
data when fishing seasons were considered separately.  Therefore, maps were generated for both the 
Winter/Spring (December-May) and Summer/Fall (June-November) seasons. 
 
Using the recorded trip identification numbers in the herring landings data, data from the corresponding 
vessel trip reports was merged.  Total landings for each vessel were summed for the 2000-2003 period to 
determine the primary vessels within the fishery, and it was found that the top 34 vessels accounted for 
99.5% of the landings during this period.  An additional requirement was that the vessels had made at 
least 20 trips within the combined management areas during the period, to ensure that the vessels 
represented regular participants in the fishery.  For each of these 34 vessels, the primary gear used during 
each season in each management area was identified, as well as the port where they unloaded the largest 
percentage of their catch during the winter/spring and summer/fall seasons.  Then, the distance from these 
primary ports to the recorded latitudes and longitudes on the trip reports was calculated.  Summary tables 
containing each vessel's landings by port in each management area for both seasons were also created. 
 
These summary tables and the distance calculation tables were then read into ArcMap to create the maps.  
It is necessary to note that these maps are meant to be illustrative in nature, rather than a specific 
representation of fishing activity at any particular point in time.  That said, the location of each vessel on 
the map was chosen to minimize the distance between the trip location as it appears in the vessel log and 
the port where the vessel unloaded the largest percentage of its catch.  To accomplish this, for each 
management area and season combination the trips reported as occurring in the particular management 
area were plotted on the map using the latitudes and longitudes reported on the trip reports.  In many 
cases, the reported coordinates lie outside of the management area, so these points were deleted.  The 
remaining points were then ranked for each vessel based on their distance to the primary port, and the 
point with the minimum distance was used to represent that vessel.  For clarity of presentation, these 
locations were adjusted slightly to prevent overlaps.  Thus, the locations should not be construed as 
indicating any vessel's particular fishing pattern. 
 
Having created a point for each vessel, lines were then drawn to each port where the vessel landed herring 
while fishing in that management area during that particular season.  Again for clarity of presentation, it 
was required that a vessel had landed at least 10% of its catch in a particular port for a line to be drawn to 
that port.  Then, the symbol for each vessel was changed to indicate its primary fishing gear. 
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Figure 80  Mapping the Herring Fishery: 2000-2003 Flow of Winter/Spring Fishing Activity in Area 1A (December – May) 

 
Note: Color copies can be obtained by contacting the Council office or visiting the herring page on the Council’s website (www.nefmc.org). 
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Figure 81  Mapping the Herring Fishery: 2000-2003 Flow of Summer/Fall Fishing Activity in Area 1A (June – November) 

 
Note: Color copies can be obtained by contacting the Council office or visiting the herring page on the Council’s website (www.nefmc.org). 
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Figure 82  Mapping the Herring Fishery: 2000-2003 Flow of Winter/Spring Fishing Activity in Area 1B (December – May) 

 
Note: Color copies can be obtained by contacting the Council office or visiting the herring page on the Council’s website (www.nefmc.org). 
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Figure 83  Mapping the Herring Fishery: 2000-2003 Flow of Summer/Fall Fishing Activity in Area 1B (June – November) 

 
Note: Color copies can be obtained by contacting the Council office or visiting the herring page on the Council’s website (www.nefmc.org). 
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Figure 84  Mapping the Herring Fishery: 2000-2003 Flow of Winter/Spring Fishing Activity in Area 2 (December – May) 

 
Note: Color copies can be obtained by contacting the Council office or visiting the herring page on the Council’s website (www.nefmc.org). 
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Figure 85  Mapping the Herring Fishery: 2000-2003 Flow of Summer/Fall Fishing Activity in Area 2 (June – November) 

 
Note: Color copies can be obtained by contacting the Council office or visiting the herring page on the Council’s website (www.nefmc.org). 
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Figure 86  Mapping the Herring Fishery: 2000-2003 Flow of Winter/Spring Fishing Activity in Area 3 (December – May) 

 
Note: Color copies can be obtained by contacting the Council office or visiting the herring page on the Council’s website (www.nefmc.org). 
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Figure 87  Mapping the Herring Fishery: 2000-2003 Flow of Summer/Fall Fishing Activity in Area 3 (June – November) 

 
Note: Color copies can be obtained by contacting the Council office or visiting the herring page on the Council’s website (www.nefmc.org). 
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7.4.2.4 Portland, Maine 
A detailed profile of Portland, Maine, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Portland’s involvement in fisheries is 
summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
One of the most important fishing associations in Portland is the Portland Fish Exchange.  It was the first 
open display fish auction in the United States, and remains economically strong.  According to the Fish 
Exchange website, it offloads and auctions approximately 90% of Maine’s annual regulated groundfish 
catch.1  Currently the auction receives landings in the mornings and auctions the fish at noon Sunday 
through Thursday. 
 
Other fishing associations in Portland include Maine Urchin Harvesters Association, and the Associated 
Fisheries of Maine (AFM). 
 
Other Fishing-Related Institutions 
Seafarers Friend is a non-denominational Christian organization that assists fishermen and other seafarers 
at three New England ports: Boston, Portsmouth, and Portland.2  Recently the Portland Fishermen’s 
Monument Commission was established to increase awareness of the fishing industry by building a 
monument once they have raised necessary funds.3 
 
Physical 
The city of Portland has infrastructure that provides full access to and within the city. Portland has its own 
international airport, and it has several transportation options within and to the city.  Amtrak, public 
buses, and interstate and state highway systems provide public access to the city.  Public transit within the 
city includes a bus and a street car system. 
 
Commercial 
Portland’s landings come primarily from the large mesh groundfish species and from lobster. 
 
Currently there are a total of 500 moorings, berthings, slips, and tie ups for commercial and recreational 
fishermen, of which 30% are used by commercial fishermen in Bath.  The report recorded 271 
commercial harvesters.  Portland has 22 commercial private and public waterfront facilities, of which nine 
are dedicated to commercial fishing use.  Further, commercial fishing access is perceived as a problem, 
and issues of development pressures, increased competition from tourism/recreational use, and 
deterioration of infrastructure are reported as current threats to the commercial fishing access. 4 
 

                                                 
1 http://www.portlandfishexchange.com/ 
2 For more information visit website at http://www.seafarersfriend.org 
3 Richarson, J. “Remembering those lost at sea,” Portland Press Herald (Maine): 4/12/2004 
4 Preserving Commercial Fishing Access: A Study of Working Waterfronts in 25 Maine Communities A 
report by Coastal Enterprises, Inc. submitted to the Maine State Planning Office Coastal Program, 
(http://www.state.me.us/mcp/downloads/waterfront_study/preserving_commercial_fishing.pdf) 



 

Amendment 1 FSEIS  May 3, 2006 397

Both the number of vessels home-ported and number of vessels registered with owner’s living in Portland 
slightly decreased between 1997 and 2003.  The dollar value of landings remained relatively stable, while 
the level of fishing by landed port in Portland significantly dropped in 2003 relative to the six years prior. 
 
Landings by Species 
 
Table 82  Dollar Value by Federally Managed Groups of Landings in Portland 

 Average from 1997-2003 2002 only 

Largemesh5 15,131,811 15,517,209 
Lobster 13,394,540 17,014,768 
Monkfish 4,970,924 4,990,587 
Other  2,435,923 795,540 
Herring 2,093,200 1,968,563 
Scallops 77,963 36,073 
Smallmesh6 63,843 9,685 
Skates 62,225 53,516 
Tilefish 19,878 0 
Butmacsq 17,526 10,653 
Dogfish 15,190 5 
Sfscupbsb 14,764 66 
Bluefish 197 278 

 
Vessels by Year 
 
Table 83  Vessel Permits/Landings Value Combined Between 1997-2003 in Portland 

Year # vessels 
 home ported 

# vessels 
 (owner's city) 

Home port value 
(in millions of $) 

Landed port value 
(in millions of $) 

1997 123 49 14 43 
1998 104 43 12 35 
1999 116 47 15 42 
2000 115 43 16 45 
2001 109 39 15 34 
2002 107 40 15 40 
2003 114 40 15 27 

 

                                                 
5 Largemesh Groundfish: cod, winter flounder, witch flounder, yellowtail flounder, am. plaice, 
sand-dab flounder, haddock, white hake, redfish, and pollock 
6 Smallmesh Multi-Species:  red hake, ocean pout, mixed hake, black whiting, silver hake (whiting) 
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Recreational 
Portland contains a number of recreational fishing companies.7  Go Fish Charters, Olde Port Mariner & 
Trolley Fleet, Indian II Deep Sea/Bay Fishing, and Maine Fishing & Diving are the recreational fishing 
companies out of Portland.8  They offer boat charters and fishing excursions.9 
 
Subsistence 
Information on subsistence fishing in Portland is either unavailable through secondary data collection or 
the practice does not exist. 
 
Atlantic Herring Fishery 
Portland is an important community involved in the Atlantic herring fishery.  It meets several criteria 
identified in Section 7.4.2.2 of this document (communities of interest): #1 (herring landings), #2 
(herring-related infrastructure), and #3 (lobster/tuna bait dependence).  Several lobster bait dealers and a 
pumping station for offloading herring are located in Portland.  Portland’s infrastructure includes major 
highways, shipping terminals, and an airport.  The port also provides many additional fishing-related 
services including ice, fuel, and vessel maintenance/repair services. 
 
Portland ranked second in herring landings in 2004 (17,791 mt) and second cumulatively from 1995-2004 
(194,486 mt, Table 37, p. 279). 
 

7.4.2.5 Rockland, Maine 
A detailed profile of Rockland, Maine, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Appendix XI also includes information about 
Sprucehead Island and Port Clyde, two fishing communities located adjacent to Rockland.  Rockland’s 
involvement in fisheries is summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
The Island Institute, located in Rockland, promotes ecological research to help conservation efforts of 15 
Maine island communities, which includes research on fisheries, especially that of lobster fisheries.18  
Until mid 2004 the Conservation Law Foundation (CLF) had an office based in Rockland, but it is now 
located Brunswick. 
 
Fishing Associations 
No active fishing associations were identified for Rockland. 
 
Commercial 
According to the landings data collected on federally managed species, Rockland’s commercial fishery is 
primarily based on the herring and lobster fisheries, although herring landings in 2002 are lower than the 
average between 1997-2003. 
 

                                                 
7 http://www.visitportland.com/sportsrecreation.aspx?za=0 
8 www.marinerfleet.com. 
9 http://www.gofishmaine.com/ 
18 http://www.islandinstitute.org/aboutus.asp?section=whatwedo 
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Currently there are a total of 675 moorings, berthings, slips, and tie ups for commercial and recreational 
fishermen, of which 4% are used by commercial fishermen in Rockland.  The city has 21 commercial 
private and public waterfront facilities, of which two are dedicated to commercial fishing use.  
Commercial fishing access is not perceived as a problem, but both issues of development pressures and 
the decline in the commercial fishing industry are reported as current threats to the commercial fishing 
access. 20 
 
Table 84  Dollar Value by Federally Managed Groups of Landings in Rockland 

  average 1997-2003 2002 only
Herring 2,126,853 1,403,932
Lobster 2,066,986 2,498,980
Other 1,250,486 141,078
Largemesh 156,831 67,925
Scallop 104,188 151,842
Monkfish 97,150 36,206
Redcrab 3,799 0
Skates 725 347
Butmacsq 82 0
Smallmesh 0 2

 
Table 85  Vessel Permits/Landings Value Annually Between 1997-2003 in Rockland 

ROCKLAND 
Year 

 # Vessels 
home ported 

# vessels 
(owner's city) 

Level of 
fishing home 
port  
(in $100,000) 

Level of 
fishing 
landed port 
(in $100,000) 

1997 42 17 29.6 72.7 
1998 32 16 13.3 64.4 
1999 28 14 14.3 39.1 
2000 29 14 10.6 82.1 
2001 32 15 9.8 64.2 
2002 30 13 9.1 43 
2003 26 15 14.3 40.8 

 
Recreational 
There are a number of recreational fishing companies that are based in Rockland.10   These include Big A 
Charters11 and Holy Mackerel Charters.12  
 
Subsistence 
No information has been obtained at this time on subsistence fishing. 
 

                                                 
20 Preserving Commercial Fishing Access: A Study of Working Waterfronts in 25 Maine Communities A 
report by Coastal Enterprises, Inc. submitted to the Maine State Planning Office Coastal Program, 
(http://www.state.me.us/mcp/downloads/waterfront_study/preserving_commercial_fishing.pdf) 
10 http://www.theoutpostmall.com/charter.htm 
11 http://coastlinememories.com/big.a.charters.html 
12 http://www.theoutpostmall.com/charter.htm 
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Atlantic Herring Fishery 
Rockland is an important community involved in the Atlantic herring fishery.  It meets several criteria 
identified in Section 7.4.2.2 of this document (communities of interest): #1 (herring landings), #2 
(herring-related infrastructure), and #3 (lobster/tuna bait dependence).  To some extent, it meets criteria 
#4 (geographic isolation).  Several lobster bait dealers, large and small, and a pumping station for 
offloading herring are located in Rockland.  In addition, there are freezer facilities to store lobster bait and 
ice services in Rockland.  The port also provides other fishing-related services.  Ferry service provides 
transportation to Vinalhaven and nearby island communities. 
 
Rockland ranked third in herring landings in 2004 (15,770 mt) and third cumulatively from 1995-2004 
(162,839 mt, Table 37, p. 279). 
 

7.4.2.6 Stonington, Maine 
A detailed profile of Stonington, Maine, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Stonington’s involvement in fisheries is 
summarized below.  Stonington and Deer Isle may be considered representative communities, sharing 
characteristics with many other small, somewhat isolated communities in Maine dependent on herring for 
lobster bait. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
Stonington Fisheries Alliance includes 44 participants from 6 ports in Maine.  The association is a 
member of the Northwest Atlantic Marine Alliance (NAMA).13 
 
Other associations are Stonington Lobster Cooperative, Downeast Lobstermen’s Association in Deer Isle, 
Deer Isle-Stonington Shellfish Committee, Island Fishermen’s Wives Association and Maine Gillnetters 
Association in Stonington.14 
 
Fishery Assistance Centers 
Island Fishermen’s Wives Association has provided support to the families of the commercial fishing 
industry for over 10 years. 
 
Other Fishing-Related Institutions 
The Maine Sea Grant Program, the School of Marine Sciences, and the Lobster Institute, all located in 
Orono, ME, are involved in Stonington fisheries.15  The Commercial Fisheries News, the premiere 
monthly fishing industry newspaper for the Atlantic coast, is located in Stonington.16  The Lobster Zone 
Council (Zone C) is empowered to set trap limits and other management techniques on a zone-by-zone 
basis, subject to the oversight of the state’s Department of Marine Resources.17 

                                                 
13 http://www.fishingnj.org/namaletter.htm  
14http://www.nationalfisherman.com/marinedirectory/search6.asp?pid=351&ItemID=&CategoryID=
&region=US+Northeast&keyword=&PageNumber=1  
15 http://www.mainefishermensforum.org/Board%20of%20Directors.htm  
16 http://aquanic.org/infosrcs/comfish.htm  
17 http://seagrant.gso.uri.edu/noreaster/noreaster99/ME.html  
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Commercial 
In 2002, recorded annual landings for Maine totaled 197 million pounds with a landed value of $279.4 
million.18 Stonington’s annual landed value for 2002 was of $21.7 million including an annual lobster 
landed value of $19 million.  In 2002, the value of landings by all vessels at the dealer-reported port was 
of $21.7 million and the landed value of homeported vessels regardless of their landing site was of 
$413,737.  Between 1997 and 2003 the number of vessels considerably increased. 
 
The Maine purse seine fleet consists of five vessels with principal ports of Addison, Prospect Harbor, 
Rockland, and Stonington.  This sector made 340 trips and landed 20,256 mt of herring in 2003.  The 
majority of the landings were from vessels with a port designation of Rockland or Stonington.  Ninety 
five percent of the landings by this sector came from Area 1A (adjacent to Stonington) in 2003.  Eighty 
two percent of the total revenues for this sector came from Atlantic herring in 2003.  Maine had the 
highest reported landings (46%) in 2003, followed by Massachusetts (38%), New Hampshire (8%), and 
Rhode Island (7%).19 
 
Landings by Species 
 
Table 86  Dollar Value by Federally Managed Groups of Landings in Stonington 

Catch 2002 Average 1997-2003 

Lobster 19,907,431 13,330,994 
Other 965,252 1,062,517 
Herring 509,804 428,190 
Scallops 241,417 248,932 
Largemesh20 106,910 134,614 
Monkfish 2,446 5,948 
Skates 639 162 
Smallmesh21 0 35 
Butmacsq22 0 27 

 

                                                 
18 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf  
19 http://www.nefmc.org/herring/final_2005_herring_specs.pdf  
20Largemesh Groundfish: cod, winter flounder, yellowtail flounder, am. Plaice, sand-dab flounder, 
haddock, white hake, redfish, and pollock  
21 Smallmesh Multi-species: red hake, ocean pout, mixed hake, black whiting, silver hake (whiting) 
22 Butmacsq: Butterfish, Mackerel, and Squid 
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Vessels by Year 
 
Table 87  Federal Vessels Permits/Landings Value Combined Between 1997-2003 in Stonington 

Year # Vessels 
home ported 

# vessels 
(owner's city) 

Home port value 
($) 

Landed port value 
($) 

1997 44 36 653,135 10,718,821 
1998 44 33 506,533 9,739,864 
1999 46 33 270,941 9,123,045 
2000 49 35 234,698 18,003,137 
2001 52 33 509,830 16,616,914 
2002 59 40 429,571 21,733,899 
2003 65 44 413,737 20,544,254 

 
Recreational 
Information on subsistence fishing in Stonington is either unavailable through secondary data collection 
or the practice does not exist. 
 
Subsistence 
Information on subsistence fishing in Stonington is either unavailable through secondary data collection 
or the practice does not exist. 
 
Atlantic Herring Fishery 
Stonington is involved in the Atlantic herring fishery primarily through its dependence on herring for 
lobster bait.  It meets criteria #3 (lobster/tuna bait dependence) and #4 (geographic isolation) identified in 
Section 7.4.2.2 of this document (communities of interest).  Stonington and Deer Isle may be considered 
representative communities, sharing characteristics with many other small, somewhat isolated 
communities in Maine dependent on herring for lobster bait. 
 
Stonington landed 4,227 mt of herring in 2004 and ranked sixth cumulatively from 1995-2004 (34,549 
mt, Table 37, p. 279).  Landings of herring in Stonington were higher from 2000-2002. 
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7.4.2.7 Deer Isle, Maine 
A detailed profile of Deer Isle, Maine, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Deer Isle’s involvement in fisheries is 
summarized below.  Stonington and Deer Isle may be considered representative communities, sharing 
characteristics with many other small, somewhat isolated communities in Maine dependent on herring for 
lobster bait. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
Fishing associations are Downeast Lobstermen’s Association in Deer Isle, Deer Isle-Stonington Shellfish 
Committee, Island Fishermen’s Wives Association, and Maine Gillnetters Association in Stonington.23 
 
Fishery Assistance Centers 
Information on fishery assistance centers in Deer Isle is either unavailable through secondary data 
collection or the practice does not exist.  
 
Other Fishing Related Institutions 
The Maine Sea Grant Program, the School of Marine Sciences, and the Lobster Institute all located in 
Orono, ME, are involved in Stonington fisheries.24  Lobster Zone Council (Zone C) is empowered to set 
trap limits and other management techniques on a zone-by-zone basis, subject to the oversight of the 
state’s Department of Marine Resources.25 
 
Commercial 
The Conary Cove Lobster Company located in Deer Isle is wholesale and retail vendor of seafood.26  In 
2002 recorded annual landings for Maine totaled 197 million pounds with a landing value of $279.4 
million.27 Deer Isle annual landing value for 2002 was of $376,994 including an annual lobster landing 
value of $361.105. In 2003, the value of landings at dealer-reported port was of $896,38928. 

                                                 
23http://www.nationalfisherman.com/marinedirectory/search6.asp?pid=351&ItemID=&CategoryID=&region
=US+Northeast&keyword=&PageNumber=1  
24 http://www.mainefishermensforum.org/Board%20of%20Directors.htm  
25 http://seagrant.gso.uri.edu/noreaster/noreaster99/ME.html  
26 http://www.mainelobstermen.org/membership/businessmembers.htm#BAIT_DEALERS_ 
27 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf  
28 NMFS Landings and Permit databases 
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Landings by Species 
 
Table 88  Dollar Value by Federally Managed Groups of Landings in Deer Isle 

Catch 2002 Average 1997-2003 

Lobster 316,105 2,984,573 
Scallops 0 61,374 
Other 60,889 58,124 
Largemesh29 0 3,557 
Monkfish 0 32 

 
Vessels by Year 
 
Table 89  Federal Vessel Permits/Landings Value Combined Between 1997-2003 in Deer Isle 

Year # Vessels 
 home ported 

# Vessels  
(owner's city) Home port value ($) Landed port value ($) 

1997 10 19 0 4,253,859 
1998 10 19 0 6,233,997 
1999 11 23 80812 7,699,074 
2000 12 23 581 2,142,604 
2001 13 29 0 0 
2002 24 41 0 0 
2003 17 34 0 896,389 
 
Recreational 
There is hunting and fishing guide service in Deer Isle, and boat charters and excursions.30 
 
Subsistence 
Information on subsistence fishing in Deer Isle is either available through secondary data collection or the 
practice does not exist. 
 
Atlantic Herring Fishery 
Deer Isle is involved in the Atlantic herring fishery primarily through its dependence on herring for 
lobster bait.  It meets criteria #3 (lobster/tuna bait dependence) and #4 (geographic isolation) identified in 
Section 7.4.2.2 of this document (communities of interest).  Stonington and Deer Isle may be considered 
representative communities, sharing characteristics with many other small, somewhat isolated 
communities in Maine dependent on herring for lobster bait. 
 

                                                 
29 Largemesh Groundfish: cod, winter flounder, yellowtail flounder, am. Plaice, sand-dab flounder, 
haddock, white hake, redfish, and pollock 
30 http://www.deerislemaine.com/recreation.html  
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7.4.2.8 Vinalhaven, Maine 
A detailed profile of Vinalhaven, Maine, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Vinalhaven’s involvement in fisheries is 
summarized and additional information collected by Herring PDT members is provided below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
Both wholesale lobster companies in Vinalhaven, Inland Seafood and Alfred Osgood, are members of 
The Maine Lobstermen’s Association.31  
 
Fishery Assistance Centers 
Coastal Enterprises Inc.: A notable development over the past year has been the creation of the Working 
Waterfront Investment Initiative, an action group that provides financing, pre-development costs, business 
planning, publicity and legal advice to commercial fishermen. According to Elizabeth Sheehan and Hugh 
Cowperthwaite at CEI, technical assistance and funding have been provided to 18 projects seeking to 
improve access to the ocean. To date, the group has responded to over 40 inquiries.32 
 
The Working Waterfront Coalition, a statewide advocacy group convened by the planning office’s 
Coastal Program, is working on a tool to address the investment gap.  Discussion at a recent coalition 
meeting focused on the creation of a grant and investment program to support businesses and 
communities that are committed to securing the future access needs of their fishing industry.  The 
coalition recognizes that in order for a grant and investment program to be helpful, it must be responsive 
to the speed of the real estate market and robust enough to support numerous six-figure waterfront 
purchases.  The Coalition intends to reach out to farming and forestry groups to ensure that its approach 
complements similar efforts elsewhere in Maine.  The Working Waterfront Coalition has grown from 
twelve to over 100 members since its inception in March of 2003.33 
 
The Island Fishermen’s Wives Association supports the fishing community in many ways: school 
programs and scholarships, emergency financial assistance to fishing people and their families; ongoing 
commitment to preserve the fishing heritage and educating the public about the industry; survival and 
safety education with help from the US Coast Guard.34 
 
Commercial 
The majority of landings in Vinalhaven are lobster.  There are 60 vessels that use Vinalhaven as their 
home port.35  Maine’s Department of Marine Resources reported in 2003 that 19,758,705 pounds of 
lobster were landed in Knox County.  Two purse seiners land herring for bait in Vinalhaven.36   There is 
also some shrimp, and scallop fishing but no finfishing.37  
 

                                                 
31 Maine Lobster Association Business Member Directory: available at: 
http://www.mainelobstermen.org/membership/businessmembers.htm 
32 The Working Waterfront: http://www.workingwaterfront.com/article.asp?storyID=20041003 
33 The Working Waterfront: http://www.workingwaterfront.com/article.asp?storyID=20041003 
34 Economic Development and Concerns: http://www.abilitymaine.org/cmdir/economic.html 
35 NMFS Permit database. 
36 Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
37 Fishermen’s Co-op, personal correspondence (207)  863-2263 (9/19/2006) 
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The number of vessels home-ported has increased slightly from 1997 to 2003.  Since 1997 the home port 
value has decreased by more than half while the landed port value has increased from $13 million in 1997 
to $22 million in 2003.  However, a significant reduction can be seen in 1998 and 1999.   
 
There are no processing plants in Vinalhaven in 2004, however the town previously had a processing 
plant that they leased out to a private company known as "Claw Island"; it had 70 employees, and ran 3 8-
hour shifts which processed crabs or shrimp in winter, and lobster in summer.  In 2000, Claw Island was 
bought out and after encountering too many problems operating the processing plant on the island, it 
moved to South Portland.38  
 
Vinalhaven has several packaging companies that ship lobster to Portland and other inland locations for 
processing and distribution.39  They include: Vinalhaven Lobster Co. which packages lobster and ships 
inland to Portland for processing and Vinalhaven Fishermen’s Co-op which operates as a wholesale 
lobster distributor.40  Vinalhaven has two wholesale companies: Inland Seafood and Alfred Osgood.41 
 
Landings by Species 
 
Table 90  Value of Certain Species Landed in Vinalhaven for 2002 and for 1997-200242 

Species 
Value in 
Dollars for 
1997-2002 

Value in 
Dollars for 
2002 

Lobster 98,663,229 20,100,439 
Herring 2,265,995 326,398 
Sea Scallops 167,769 6,346 
Monkfish 397 397 
Large Mesh Groundfish 0 0 
Small Mesh Multi-Species 0 0 
Dogfish 0 0 
Tilefish 0 0 
Bluefish 0 0 
Redcrab 0 0 
Salmon 0 0 
Skates 0 0 
Butterfish, Mackerel, and Squid 0 0 
Flounder, Scup, Black Sea Bass 0 0 
Surf Clam and Ocean Quahog 0 0 
Other Species 2,840,955 888,465 
 

                                                 
38 Working Waterfront: Portland Shellfish Diversities with Value-Added Products, available at 
http://www.workingwaterfront.com/article.asp?storyID=20040436 (last visited 9/19/2006). 
39 Vinalhaven Chamber of Commerce, phone conversation w/ member Vinalhaven Lobster Co. 
(207) 863-9982. 
40 Vinalhaven Chamber of Commerce; available at, http://www.vinalhaven.org/alphabet/s-
v.htm#fishcoop (last visited 9/19/2006). 
41 Maine Lobster Association Business Member Directory: available at: 
http://www.mainelobstermen.org/membership/businessmembers.htm 
42 Maine Lobster Association Business Member Directory: available at: 
http://www.mainelobstermen.org/membership/businessmembers.htm 
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Vessels by Year 
 
Table 91  Vessel Permits/Landings Value Combined Between 1997 and 2003 

Year # vessels 
 home ported 

#vessels 
(owner's city) 

Home port value 
($) 

Landed port value 
($) 

1997 55 58 2,003,337 13,016,421 
1998 54 56 1,183,363   7,320,734 
1999 59 60 1,572,567   9,273,123 
2000 59 58 1,766,609 12,379,840 
2001 58 60 1,036,243 18,571,121 
2002 62 65    644,067 21,322,045 
2003 60 60    763,276 22,055,061 

 
Recreational 
Information on recreational fishing in Vinalhaven is either unavailable through secondary data collection 
or the practice does not exist. 43 
 
Subsistence 
Information on subsistence fishing in Vinalhaven is either unavailable through secondary data collection 
or the practice does not exist. 
 
Atlantic Herring Fishery 
Vinalhaven is an important community involved in the Atlantic herring fishery primarily because of its 
significant dependence on lobster bait.  It meets several criteria identified in Section 7.4.2.2 of this 
document (communities of interest): #2 (herring-related infrastructure), #3 (lobster/tuna bait dependence), 
and #4 (geographic isolation).  Several lobster bait dealers, including floating stations and a co-op, are 
located in Vinalhaven, as the majority of year-round residents participate in the lobster fishery.  Ferry 
service provides transportation to Rockland. 
 
Vinalhaven ranked ninth in herring landings in 2004 (2,674 mt) and tenth cumulatively from 1995-2004 
(24,779 mt, Table 37, p. 279). 
 
Additional Community Information 

The information on Vinalhaven was supplied by a variety of the individuals who three members of the 
Herring PDT visited in July 2004. 
 
Vinalhaven is an island of 15 x 5 miles with a year-round population of 1,300 people that swells to 5,000-
6,000 in the summer.  Knox County is the highest producer/harvester of lobsters in the State of Maine, 
and one-third of the lobsters landed in Knox County are from Vinalhaven.  Approximately 200 lobster 
boats are based on Vinalhaven, with five buying stations on the island of which two are remote stations 
(floating docks).  Lobstermen on the island are said to be doing well financially.  The conversion to 
plastic-coated steel traps, formation of co-ops, upgrading to new more efficient boats, and other 
adaptations have helped. 
 

                                                 
43 Vinalhaven Chamber of Commerce: available at: http://www.vinalhaven.org/alphabet/d-
f.htm#ffriend 
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Bait is a driving force in the lobster industry.  Vinalhaven has an enormous demand for herring and is 
almost wholly dependent on the delivery of bait by O’Hara’s F/V Starlight. Some bait is also delivered by 
the carrier Double Eagle and F/V Western Sea.  About 4,000 tons of bait is used annually by lobstermen 
on Vinalhaven.  Shafmaster has recently opened a buying station on Vinalhaven, working with 16 boats.  
They want to prove that they can service these 16 (constant supply of bait) before taking on additional 
vessels.  When they started, they were bringing bait over on the ferry, now a carrier brings bait to the 
station. 
 
The ferry from Rockland is too small to transport sufficient bait, particularly at the height of the season 
which coincides with the height of the tourist season (nor, it was said, would the steamship authority 
appreciate the smell if large quantities were transported).  The mail, UPS, food, and cars have priority on 
the ferry.  There is little storage capacity on the island, so if the F/V Starlight is unable to make a bait 
delivery for a few days, island lobstermen are forced to tie-up.  Since the F/V Starlight does not fish on 
the weekend, most of the buying stations have little bait available on Monday morning.  Bait dealers on 
Vinalhaven pay a higher price for bait than dealers on the mainland. 
 
Lobster boats from Vinalhaven used to stay out fishing until 9 p.m.; now, most boats go out earlier, fish 
harder, and return by 6 p.m. (trap limits and faster boats have also affected their workload).  Access to 
salted bait makes the timing easier.  In the past, lobstermen’s wives would pick up the fresh bait at 4 a.m.; 
now, barrels can be delivered between 9 a.m. and 2 p.m., and lobstermen bait up on their own schedule.  
If bait were to become unavailable or if the lobster population “crashed,” it would be the young 
lobstermen who would be most vulnerable. They have never known hard times or a shortage of lobsters, 
so they may not save money for slow times or otherwise engage in financial planning.  Property values 
have increased substantially in the last five years, as have property taxes.  Several interviewees anticipate 
that when the groundfish biomass increases, the lobster population will diminish since groundfish prey on 
juvenile lobsters. 
 
The island has one grocery store, one gas station, one bank and a small health clinic.  It also has a new 
grade/high school with classrooms equipped with up to date technology.  The women are an important 
part of the labor force, especially since most of the men are out on the boats.  Approximately 50 to 60 
women work with the lobsters on shore, mainly part-time.  They sell bait, buy lobsters, load trucks, etc.  
Alternative jobs are limited to construction/carpentry, plumbing, and electrical work, outside of the 
seasonal tourism trade.  There is very little ethnic diversity on the island. 
 
Inland Wholesale Lobster (Vinalhaven, ME) 

Inland provides the lobster boats that sell to the company with bait and fuel.  Approximately 38 boats 
work with Inland each year.  The company has a “chilled” bait room to maintain a higher quality bait.  
Inland tries to keep a few extra days worth of bait in storage as a cushion, but it is not unusual to run out.  
When bait is scarce, only their regular 38 boats are provided with bait.  It is in the company’s interest to 
make sure the lobstermen who sell lobsters to them, have bait available at all times. 
 
Vinalhaven Fishermen’s Cooperative 

The co-op has 70 members with 40 vessels and 15 employees (6 year-round).  Members make one 
payment of $200 for a co-op share and an annual membership fee of $200.  A volunteer Board of 
Directors (natives of Vinalhaven) handles most policy, though major decisions such as building a new 
wharf require a general meeting.  Members of the co-op are required to make the majority of their income 
from fishing and each member has one vote.  Members are not required to sell to the co-op, but the 
dividends are based on the profit divided by the number of pounds each boat lands.  In general, the 
existence of the co-op benefits even the fishermen who are not members since it “sets the price” for the 
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other buyers.  Furthermore, the dividend paid by the co-op to its members often dictates the amount other 
buyers give as bonuses to their regular customers/suppliers.  The co-op provides: 

• access to the waterfront, parking, and storage space;  
• bait and fuel (they have their own gas station); and 
• better prices for the lobsters. 
 
Co-ops were started because lobstermen felt that the middlemen were taking advantage of them.  Choice 
of dealer has to do with financial incentives, quality of bait, location, history with the dealer (e.g., family 
ties).  Some people do not like the loss of privacy associated with the co-op since members must give 
their records to the board and book keeper, however, information is confidential, apart from these 
individuals. 
 
There are over a dozen other fishermen’s cooperatives in Maine with whom there is an informal 
collaboration (when in the best interest of the fishermen): 

• Sprucehead 
• Cranberry Island 
• Boothbay 
• Islesborough 
• Harpswell/Bailey’s Island 
• Winter Harbor 
• Jonesport 
• Correia 
• New Harbor 
• Pemaquit 
• Stonington 
• Swans Island 
• Friendship 
• Port Clyde 
 

7.4.2.9 Lubec/Eastport, Maine 
A detailed profile of Lubec/Eastport, Maine, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Lubec/Eastport’s involvement in fisheries is 
summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Eastport has two available piers for fishing and cargo vessels, and more than 75,000 square feet of 
covered storage.  Because the port is naturally deep (Estes Head Terminal is 64 feet at low tide), no 
dredging is needed, keeping maintenance costs lower relative to other ports. 
 
Federal Marine Terminals conducts all stevedoring cargo operations at the port. Labor to process cargo is 
provided by the Northeastern Longshoreman's Association (NELA).  Federal Marine Terminals maintains 
the gear necessary to safely handle the cargo. 
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The Port of Eastport operates two piers, making three berthing spaces available simultaneously.   There 
are 77 slots for boat access (sum of moorings, berthings, slips, and tie ups), of which 91% of these are 
used by commercial fishermen.  The Estes Head pier, built in 1998, is 634 feet and 100 feet wide.  Its 
outer berth can accommodate a ship up to 900 feet in length, while its inner berth can hold ships up to 500 
feet long.  The Port's downtown pier is 420 feet long with a low tide depth of 42 feet, allowing it to 
accommodate ships up to 750 feet in length.  This pier has served the Port of Eastport since 1988.  There 
are several warehouses run by the Marine Industrial Park and the downtown pier. 
 
Commercial 
Residents of Eastport never solely depended on one commercial fishery for their economy, but some may 
have depended on catches of several species.  Since the collapse of cod, strict regulations on all 
groundfish, and decline in other fish stocks, the community of Eastport is even less dependent.  As of 
199844 most of the commercial fishery in Eastport is based on Scallops, urchin, clams, and sea cucumbers. 
Scallops are sold to a dealer in Millbridge and sea urchins are shipped to Asian markets.  The most 
dominant commercial industry in Eastport at the time the Hall Arber et al. (see footnote) report was 
written was scallops. However, no federal landings of scallops are reported since the year 2000.  Because 
the Passamoquoddy and Cobscook Bays are not productive habitat for lobster, there is little investment in 
this fishery relative to other parts of Maine’s coast.  According to the Coastal Enterprises report (2002)45, 
there are 47 commercial harvesters in Eastport.  Shore side services such as haul outs, marine electric 
repair, hull repair, are handled exclusively by Moose Island Marine.  Moose Island Marine also boasts the 
largest marine supply store in the region.46  Cobscook Bay Boatworks also handled shore side services but 
recently went out of business. 
 
Landings by Species 
 
Table 92  Dollar Value by Federally Managed Groups of Landings in Eastport 

 2002  1997-2003 

Other  72,229 123,395 
Scallops 0 19,310 

 

                                                 
44 Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
45 Preserving Commercial Fishing Access: A Study of Working Waterfronts in 25 Maine 
Communities A report by Coastal Enterprises, Inc. submitted to the Maine State Planning Office 
Coastal Program, 
(http://www.state.me.us/mcp/downloads/waterfront_study/preserving_commercial_fishing.pdf) 
46 Supra, Dean Pike. 
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Table 93  Vessel Permits/Landings Value Combined Between 1997-2003 in Eastport 

Year # Vessels 
home ported 

# vessels 
(owner's city) Home port value ($) Landed port value ($) 

1997 10 4 101,792 0 
1998 8 3 102,883 0 
1999 6 2 0 0 
2000 7 2 15,384 0 
2001 11 4 0 65,771 
2002 8 2 0 72,229 
2003 7 2 0 4,705 

 
Recreational 
There are two businesses listed as fishing charters in Eastport and one that provides fishing rental gear.  
Captain Butch Harris runs Eastport Windjammers which offers day charters for fishing and whale-
watching trips.  Likewise, Fairwinds operates out of Eastport. 
 
Subsistence 
No information has been obtained at this time on subsistence fishing. 
 
Atlantic Herring Fishery 
Lubec/Eastport is involved in the Atlantic herring fishery through its dependence on lobster bait and the 
pearl essence processing plant located in Eastport (Engelhard, see Section 7.4.1.4.5, p. 331).  It meets 
several criteria identified in Section 7.4.2.2 of this document (communities of interest): #2 (herring-
related infrastructure), #3 (lobster/tuna bait dependence), and #4 (geographic isolation).  No herring 
landings were reported in Lubec/Eastport in 2004, however. 
 

7.4.2.10 Prospect Harbor, Maine 
Prospect Harbor is part of the Town of Gouldsboro, Maine (Latitude 44.47 & Longitude -68.07), located 
on the Schoodic Peninsula across Frenchman Bay from Bar Harbor, and is 20 mi (32 km) east of 
Ellsworth.  Gouldsboro includes the villages of South Gouldsboro, Birch Harbor, Prospect Harbor, and 
Corea, all of which are within three miles of one another.  Gouldsboro occupies an area of 50.4 sq/miles 
and has a population density of 42/sq mile. 
 
A detailed profile of Prospect Harbor, Maine, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Prospect Harbor’s involvement in fisheries is 
summarized below. 
 
Involvement in Northeast Fisheries 

Fishery Involvement in Government 
According to Bill Crowe, the managing editor of the Fishermen’s Voice (see below for more 
information), there is no official interaction between the local government and the fishing industry.47 
 
Fishery Assistance Centers 
According to Dwight Rogers of the Corea Lobster Cooperative no fishery assistance centers exist in 
Gouldsboro, Maine.48 
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Other Fishing-Related Institutions 
The Corea Lobster Cooperative is located in Gouldsboro and besides affording a drop off for lobsters, 
provides fuel and supplies to fishermen.  The Fishermen’s Voice, also located in Gouldsboro, is a 
monthly newspaper that covers issues pertinent to the fishing industry in Maine. 

                                                                                                                                                             
47 Phone correspondence. 
48 Phone correspondence. 
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Commercial 
Herring and Lobster have been a way of life for Gouldsboro for generations.  And while the once-
booming fishery and attendant sardine industry play a minor role in most Maine communities now, 
Gouldsboro is an exception to that rule. Stinson Foods buys herring from 12 to 15 separate vessels in the 
course of a year. For the most constant of these suppliers, the real benefit is the stability of a 12-month 
demand for their catch. 49 Between Stinsons and Connors, tuna alone contributed 59 percent of total 
revenue. Herring and sardines, Connors’ specialty, accounted for only 16 percent of revenues.  Two 
varieties of salmon made up 11 percent and specialty seafood products made up the remainder.50  Most 
commercial fishermen, however, land their catch at Portland and Rockland.51 
 
Gouldsboro also has the Young Brothers Company that builds lobster boats that are marketed nationally; 
they employ approximately 10 people.52  Young Brothers noted that there has been no noticeable loss of 
business over the last 5 years.  However, because of low catches in 2004 some orders for new vessels 
were cancelled.53  The Corea Lobster Co-Op sells wholesale lobsters, fuel, and marine supplies.54 
 
Landings by Species 
 
Table 94  Prospect Harbor: Dollar Value of Landings by Species 

Species 2002 1997-2003 
Lobster 2,046,852 5,371,569 
Herring 350,675 2,224,356 
Other Species 0 147 
L Mesh 0 0 
S Mesh 0 0 
Dogfish 0 0 
Scallops 0 2,017 
Tilefish 0 0 
Monkfish 0 0 
Bluefish 0 0 
Redcrab 0 0 
Salmon 0 0 
Skates 0 0 
Butter, 
Mackerel, 
Squid 

0 0 

Sfscupbsb 0 0 
Quahog 0 0 

 
                                                 
49 http://www.ellsworthamerican.com/archive/2003/12-25-03/ea_news7_12-25-03.html 
50 http://www.ellsworthamerican.com/archive/2004/02-26-04/ea_news6_02-26-04.html 
51 http://www.stripers247.com/Maineplaces.htm 
52 http://www.youngbrothersboats.com/ 
53 Phone conversation. 
54 http://www.maineports.com/mpa/detail.asp?county=%25&offset=25&city=all&ID=1137 
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Table 95  Corea: Dollar Value of Landings by Species 

Species 2002 1997-2003 
Other Species 772 25,512 
L Mesh 0 0 
S Mesh 0 0 
Dogfish 0 0 
Scallops 0 6,020 
Lobster 0 0 
Tilefish 0 0 
Monkfish 0 0 
Herring 0 0 
Bluefish 0 0 
Redcrab 0 0 
Salmon 0 0 
Skates 0 0 
Butter, 
Mackerel, Squid 0 0 

Sfscupbsb 0 0 
Quahog 0 0 

 
Table 96  Birch Harbor: Dollar Value of Landings by Species 

Species 2002 1997-2003 
Other Species 136 88,281 
L Mesh 0 0 
S Mesh 0 0 
Dogfish 0 0 
Scallops 0 0 
Lobster 0 0 
Tilefish 0 0 
Monkfish 0 0 
Herring 0 0 
Bluefish 0 0 
Redcrab 0 0 
Salmon 0 0 
Skates 0 0 
Butter, Mackerel, 
Squid 0 0 

Sfscupbsb 0 0 
Quahog 0 0 
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Table 97  South Gouldsboro: Dollar Value of Landings by Species 

Species 2002 1997-2003 
Other Species 3,004 4,424 
L Mesh 0 0 
S Mesh 0 0 
Dogfish 0 0 
Scallops 0 0 
Lobster 0 0 
Tilefish 0 0 
Monkfish 0 0 
Herring 0 0 
Bluefish 0 0 
Redcrab 0 0 
Salmon 0 0 
Skates 0 0 
Butter, 
Mackerel, Squid 0 0 

Sfscupbsb 0 0 
Quahog 0 0 

 
Vessels by Year 
 
Table 98  Prospect Harbor: Vessel Permits/Landings Value Combined Between 1997 and 2003 

Year # vessels  
home ported 

# vessels 
(owner's city) Home Port Value Landed Port Value 

1997 9 6 2,318,953 CANNOT REPORT 
1998 9 6 1,420,611 207,623 
1999 10 6 1,449,517 577,496 

2000 11 7 CANNOT 
REPORT 881,913 

2001 9 7 0 517,772 
2002 9 5 0 2,397,527 

2003 9 8 CANNOT 
REPORT 2,932,758 
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Table 99  Corea: Vessel Permits/Landings Value Combined Between 1997 and 2003 

Year # vessels 
 home ported 

# vessels 
(owner's city) Home Port Value Landed Port Value 

1997 19 14 14,071 30,239 
1998 18 13 0 0 
1999 21 16 CANNOT REPORT 0 
2000 21 16 CANNOT REPORT 0 
2001 20 12 0 CANNOT REPORT 
2002 18 12 CANNOT REPORT CANNOT REPORT 
2003 22 14 1,306 CANNOT REPORT 

 
 
Table 100  Birch Harbor: Vessel Permits/Landings Value Combined Between 1997 and 2003 

Year # vessels 
 home ported 

# vessels 
(owner's city) Home Port Value Landed Port Value 

1997 7 18 CANNOT REPORT 0 
1998 7 18 CANNOT REPORT 0 
1999 6 17 CANNOT REPORT 0 
2000 8 22 CANNOT REPORT 0 
2001 7 22 0 0 
2002 8 22 CANNOT REPORT CANNOT REPORT 
2003 8 21 0 CANNOT REPORT 

 
 
Table 101  South Gouldsboro: Vessel Permits/Landings Value Combined Between 1997 and 2003 

Year # vessels 
 home ported 

# vessels 
(owner's city) Home Port Value Landed Port Value 

1997 2 1 CANNOT REPORT 0 
1998 2 1 0 0 
1999 2 0 CANNOT REPORT 0 
2000 4 0 CANNOT REPORT 0 
2001 4 0 CANNOT REPORT 0 
2002 3 0 0 CANNOT REPORT 
2003 4 0 0 CANNOT REPORT 
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Recreational 
The Gouldsboro area, especially Prospect Harbor and Corea, are focal points for a significant portion of 
Maine's recreational fishing. Much of the saltwater sport fishing in Maine occurs in these waters and out 
of this area.55 
 
Subsistence 
Information on subsistence fishing in Gouldsboro is either unavailable through secondary data collection 
or the practice does not exist. 
 
Atlantic Herring Fishery 
Prospect Harbor/Gouldsboro is an important community involved in the Atlantic herring fishery.  It meets 
several criteria identified in Section 7.4.2.2 of this document (communities of interest): #2 (herring-
related infrastructure), #3 (lobster/tuna bait dependence), #4 (geographic isolation, to some extent), and 
#5 (value-added production).  A pumping station for offloading herring and the last remaining sardine 
cannery are located in Prospect Harbor (see Section 7.4.1.4.1, p. 308). 
 
Prospect Harbor ranked eighth in herring landings in 2004 (2,898 mt) and ninth cumulatively from 1995-
2004 (25,254 mt, Table 37, p. 279).  Much of the herring used by the sardine cannery is trucked to the 
plant from other ports like Rockland, Portland, and even ports in Rhode Island in the winter. 
 

7.4.2.11 Bath, Maine 
A detailed profile of Bath, Maine, including important social and demographic information, is provided in 
Appendix XI of this amendment (Volume II).  Bath’s involvement in fisheries is summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
Independent Fishermen Investing in Sustainable Harvesting (IFISH), established in 2002 16 and located in 
Bath, is part of the Northwest Atlantic Marine Alliance (NAMA).  NAMA is an institution that facilitates 
collaboration between many community-based organizations located around the Gulf of Maine.  It serves 
to “to restore and enhance an enduring Northwest Atlantic marine system, which supports a healthy 
diversity and abundance of marine life and human uses, through a community-based, self-organizing and 
self-governing institution.”17  IFISH members include residents of Bath, Sebasco Harbor, and other 
nearby Midcoast Maine towns.  
 
Commercial 
Currently there are a total of 136 moorings, berthings, slips, and tie ups for commercial and recreational 
fishermen, of which 11% are used by commercial fishermen in Bath.  Bath has eight commercial private 
and public waterfront facilities, of which one is dedicated to commercial fishing use.  According to the 
Coastal Enterprises (2002) report commercial fishing access is perceived as a problem, and both issues of 

                                                 
55 http://www.stripers247.com/Maineplaces.htm 
16 IFISH contact: 207.443.4466 
17 NAMA website (http://www.namanet.org/about.htm) 
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increasing taxes and the decline in the commercial fishing industry are reported as current threats to the 
commercial fishing access. 19  
 
Landings by Species 
 
Table 102  Dollar Value of Federally-Managed Groups of Landings in Bath 

 2002 only Average from 1997-2003 
Largemesh 8,228 1,203 
Other  3,817 17,672 
Monkfish 604 159 
Skates 2 0 
Herring 0 264,084 
Lobster 0 241,257 

 
 
Vessels by Year 

 
Table 103  Vessel Permits/Landings Value Combined Between 1997-2003 in Bath 

Year  # vessels  
home ported 

# vessels 
(owner's city) 

Home port value 
($) 

Landed port value 
($) 

1997 7 13 46,256 0 
1998 7 6 17,347 0 
1999 7 9 1,590,621 0 
2000 5 6 1,330,785 2,969,464 
2001 5 9 1,763,429 687,207 
2002 3 7 1,643,200 12,651 
2003 2 6 1,763,787 1310 
 
Recreational 
Bath appears to have only one recreational fishing company, Obsession Sportsfishing charters.56  
 
Subsistence 
No information has been obtained at this time on subsistence fishing in Bath. 
 
Atlantic Herring Fishery 
Until very recently, Bath was home to one of Stinsons/Bumblebee’s two sardine canneries in the United 
States.  Bumblebee consolidated their U.S. sardine processing operations in the plant in Prospect Harbor 
in early 2005.  It is unclear at this time what Bath’s involvement in and dependence on the herring fishery 
will be in the future. 

                                                 
19 Preserving Commercial Fishing Access: A Study of Working Waterfronts in 25 Maine 
Communities A report by Coastal Enterprises, Inc. submitted to the Maine State Planning Office 
Coastal Program, 
(http://www.state.me.us/mcp/downloads/waterfront_study/preserving_commercial_fishing.pdf) 
56 http://www.obsessioncharters.com/ 
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Bath ranked 16th in herring landings in 2004 (144 mt) and eighth cumulatively from 1995-2004 (30,324 
mt, Table 37, p. 279). 
 

7.4.2.12 Sebasco Estates, Maine 
Sebasco Estates (Latitude 43.78 & Longitude -69.85) is a small village within the town of Phippsburg – a 
subdivision of Sagadahoc County.57  The town of Phippsburg also includes the villages of Phippsburg, 
Parker Head, Popham Beach, West Point, and Sebasco.  A detailed profile of Phippsburg, Maine, 
including important social and demographic information, is provided in Appendix XI of this amendment 
(Volume II).  Phippsburg’s involvement in fisheries is summarized below. 
 
Involvement in Northeast Fisheries 

Governmental 
Fishery Involvement in Government 
Evidenced by the amount of attention the town’s recent Comprehensive Plan affords commercial 
fishermen, Phippsburg boasts a significant amount of local government attention to the commercial 
fishing industry.  The town has a Town Landing Committee which includes at least two commercial 
fishermen.  The Committee is advisory to the Selectmen who promulgate rules.  Phippsburg also has a 
Harbor Commission and Shellfish Committee that all take an active part in commercial fishery matters.  
The Chair Selectman of Phippsburg, Proctor Wells, is a commercial fishermen and Mike Young, also a 
Selectman, designed and currently maintains the website for the Maine’s Fishermen’s Forum.58 
 
Fishery Assistance Centers 
There are currently no fishery assistance centers in Phippsburg.  However, the formation of a fishermen’s 
Co-op is an idea that is being discussed by town leaders and the fishing industry.  Similarly, the formation 
of a Commercial Fisheries Commission by town Selectmen has also been suggested under the 
Comprehensive Plan.59  

                                                 
57 According to the Phippsburg Postmaster, Sebasco Estates is primarily a PO box address, with 
people having Sebasco Estates zip codes living side by side with those having Phippsburg zip 
codes. Few data are available for Sebasco Estates alone, so Phippsburg will be the primary 
referent, with additional Sebasco Estates specific data supplies as available. 
58 Phone Conservation with Mike Young 9/19/2006; information on Fishermen’s Forum available at: 
www.mainefishermensforum.org 
59 Comprehensive Plan: http://www.phippsburg.com/Municipal/Selectmen/SMagenda/ 
SMagenda04/A031004.pdf 
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Other Fishing-Related Institutions 
Phippsburg appears to rely on the Maine Lobstermen’s Association and the Island Institute for support.60 
 
Commercial 
West Point and Sebasco have the greatest number of commercial, water-dependent users, followed to a 
lesser degree by Small Point Harbor and Popham Harbor.  The town itself controls a limited amount of 
waterfront property with shore access suitable for marine related business.  Sebasco Harbor is the largest 
harbor in Phippsburg.  The north side of the harbor is used extensively by commercial fishermen and has 
11 commercial piers and numerous small private piers.  There is one commercial boat yard with marine 
railway/mobile boatlift and a commercial bait business.  Small Point Harbor has a large number of 
commercial vessels year round.  Mooring space is full during the summer-season. There is a fish pier and 
15 boat marina at Hermit Island and a  fishermen’s cooperative pier at Small Point.  West Point Harbor 
has seven commercial/private fish piers and one service pier for gas/diesel fuel.  The mooring area is 
generally full during the most active recreational boating and commercial fishing season.61 
 
Landings by Species 
 
Table 104  Dollar Value by Federally Managed Groups of Landings in Phippsburg 

Species 2002 1997-2003 
Lobster 1,570,922 1,874,229 
Other Species 370,501 1,805,422 
Large Mesh 27,002 49,800 
Monkfish 3,370 11,832 
Skates 33 183 
 
 
Table 105  Dollar Value by Federally Managed Groups of Landings in Sebasco Estates 

Species 2002 1997-2003 
Lobster 1,921,446 6,358,431 
Other Species 22,170 770,297 
Large Mesh 18,872 187,578 
Monkfish 6,910 59,555 
Skates 585 1,229 
Small Mesh 0 337 
Dogfish 0 17 
Herring 0 120 
Butter, Mackerel, Squid 0 514 

 

                                                 
60 Comprehensive Plan: http://www.phippsburg.com/Municipal/Selectmen/SMagenda/ 
SMagenda04/A031004.pdf 
61 Comprehensive Plan: http://www.phippsburg.com/Municipal/Selectmen/SMagenda/ 
SMagenda04/A031004.pdf 
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Vessels by Year 
 
Table 106  Federal Vessels Permits/Landings Value Combined Between 1997-2003 for Phippsburg 

Year # vessels 
 home ported # vessels (owner's city) Home port value ($) Landed port value ($) 

1997 9 19 221,629 388083 
1998 9 34 53,827 CANNOT REPORT 
1999 8 38 10,117 CANNOT REPORT 
2000 7 38 8,564 0 
2001 6 38 CANNOT REPORT 439,372 
2002 5 39 CANNOT REPORT 1,971,828 
2003 5 41 CANNOT REPORT 716,851 
 
Table 107  Federal Vessels Permits/Landings Value Combined Between 1997-2003 for Sebasco 

Estates 

Year # vessels 
 home ported # vessels (owner's city) Home port value ($) Landed port value ($) 

1997 20 25 449,767 692,764 
1998 17 12 262,410 233,362 
1999 19 10 184,436 68,664 
2000 16 9 180,621 1,299,498 
2001 16 8 174,136 1,235,544 
2002 15 8 131,202 1,969,983 
2003 16 8 138,712 1,878,263 
 
Recreational 
Phippsburg supports a large recreational fishing fleet.  In fact, recreational shellfishing is encouraged by 
the town.62  There are also some businesses that take tourists on fishing excursions.63  
 
Subsistence 
Information on subsistence fishing in Phippsburg is either unavailable through secondary data collection 
or the practice does not exist. 
 
Atlantic Herring Fishery 
Sebasco Estates/Phippsburg is an important community involved in the Atlantic herring fishery primarily 
due to its dependence on herring for lobster bait.  It is another suitable “representative community,” 
sharing characteristics similar to many other small communities in Maine that are dependent on the 
herring fishery through its involvement in the lobster fishery.  Several lobster bait dealers, large and 
small, are located in this area. 
 

                                                 
62 Comprehensive Plan: http://www.phippsburg.com/Municipal/Selectmen/SMagenda/ 
SMagenda04/A031004.pdf 
63 http://www.flyfishinginmaine.com/saltwater/popham_beach.shtml 
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7.4.2.13 Newington, New Hampshire 
A detailed profile of Newington, New Hampshire, including important social and demographic 
information, is provided in Appendix XI of this amendment (Volume II).  Newington’s involvement in 
fisheries is summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
Information on fishing associations in Newington is either unavailable through secondary data collection 
or it does not exist. 
 
Fishery Assistance Centers 
Information on assistance centers in Newington is either unavailable through secondary data collection or 
it does not exist. 
 
Other Fishing Related Institutions 
Information on other fishing related institutions in Newington is either unavailable through secondary 
data collection it does not exist. 
 
Commercial 
In 2002, recorded annual landings for New Hampshire totalled 23.2 million pounds with a landed value of 
$16.7 million.64  Newington annual landed value for 2002 was of $7.1 million including an annual lobster 
landing value of $6.1 million, and an annual herring landing value of $777,640.  In 2002, the value of 
landings at dealer-reported port was of $7.1 million65. 
 
The North of Cape Cod midwater trawl fleet (pair and single) consists of 15 vessels with principal ports 
of Gloucester MA, Newington NH, New Harbor ME, Portland ME, Rockland ME, and Vinalhaven ME.  
This sector made 720 trips and landed 62,145 metric tons of herring in 2003. Maine had the highest 
reported landings (46%) in 2003, followed by Massachusetts (38%), New Hampshire (8%), and Rhode 
Island (7%).66 
 
A commercial fishery for American lobster is very active in Great Bay Estuary.67  Other commercial 
fisheries in the Great Bay estuary include herring, baitfishing for alewives, mummichogs (Fundulus sp.) 
and tomcod using gillnets, seines and minnow traps; trapping for eels, and angling and dipnetting for 
smelt.68 
 
In the early 1980s, there were four commercial shellfish aquaculture operations in the Great Bay Estuary, 
engaged in the culture of indigenous (Eastern) oysters, the European flat oysters and hard clams 
(Mercenaria mercenaria).  There has also been a great deal of activity in the past few years associated 
with finfish culture.  A commercial summer flounder hatchery and nursery began operation in 1996.  The 
company, Great Bay Aquafarms, is currently producing fingerlings for growout at other locations but 
plans to construct a growout facility on site in the near future.  The company’s operations are based in a 
warehouse on the Public Services of New Hampshire (PSNH) power generation site in Newington, NH 

                                                 
64 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf 
65 NMFS Landings and Permit databases 
66 http://www.nefmc.org/herring/final_2005_herring_specs.pdf  
67 http://cdmo.baruch.sc.edu/hpages/GRB/sitedescription.html  
68 http://www.state.nh.us/nhep/publications/pdf/atechnicalcharacterization-chpt4-nhep-00-4.pdf  
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and are entirely indoors, using sophisticated recirculating and biofiltration technology to grow fish in land 
based tanks. It is the first commercial summer flounder operation in the U.S.  More than 250,000 fish 
were produced in 1996. Research on lumpfish, several flounder species, cod and haddock is being 
conducted at the University of New Hampshire (UNH) Coastal Marine Laboratory.  Engineering research 
on offshore fish pens has been conducted in association with one of the finfish projects by the UNH 
Ocean Engineering Department.69 
 
Landings by Species 
 
Table 108  Dollar Value by Federally Managed Groups of Landings in Newington 

Catch 2002 Average 1997-2003 

Lobster 6,105,127 3,442,176 
Herring 777,640 336,632 
Other 308,915 186,806 
Scallops 0 86,507 
Monkfish 281 13,702 
Dogfish 0 2,760 
Largemesh70 0 2,652 
BUTMACSQ71 0 1,627 
Skates 0 77 
Smallmesh72 0 35 
 
 
Vessels by Year 
 
Table 109  Federal Vessel Permits/Landings Value Combined Between 1997-2003 

Year # Vessels  
home ported 

# vessels 
(owner's city) Home port value ($) Landed port value ($) 

1997 6 8 29,602 0 
1998 7 8 25,340 0 
1999 7 10 8,132 0 
2000 8 12 23,673 45,17,859 
2001 9 11 39,708 8,671,224 
2002 9 12 3,003 7,191,963 
2003 9 14 0 8,129,839 
 

                                                 
69 http://www.state.nh.us/nhep/publications/pdf/atechnicalcharacterization-chpt4-nhep-00-4.pdf 
70 Largemesh Groundfish : cod, winter flounder, yellowtail flounder, am. Plaice, sand-dab flounder, 
haddock, white hake, redfish, and pollock 
71 Butmacsq : Butterfish, Mackerel, and Squid 
72 Smallmesh Multi-species : red hake, ocean pout, mixed hake, black whiting, silver hake (whiting) 
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Recreational 
Large oyster beds occur within the Great Bay estuary, which are harvested recreationally.73  The Great 
Bay Estuary also supports a diverse community of resident, migrant, and anadromous fishes, many of 
which are pursued by recreational fishermen.  The mainly pursued species are striped bass, bluefish, 
salmon, eels, tomcod, shad, smelt, and flounder.  Fishing is not limited to boats, as cast or bait fishing is 
done from the shore in many places including the bridges crossing the estuary, and ice fishing is popular 
in the tidal rivers.  Recreational fishing in salt water does not require a license except for smelt in Great 
Bay Estuary; trout, shad and salmon in all state waters; and to take any fish species through the ice.  
Another important recreational fishing activity is trap fishing for lobsters.  Further, Finish Line Charters 
in Newington provides open ocean sport fishing.74 
 
Subsistence 
Information on subsistence fishing in Newington is either available through primary data collection or the 
practice does not exist. 
 
Atlantic Herring Fishery 
Newington is an important community involved in the Atlantic herring fishery.  It meets several criteria 
identified in Section 7.4.2.2 of this document (communities of interest): #1 (herring landings), #2 
(herring-related infrastructure), and #3 (lobster/tuna bait dependence).  Several lobster bait dealers, large 
and small, and a pumping station for offloading herring are located in Rockland.  In addition, there are 
freezer facilities to store lobster bait in Newington.  The port also provides other fishing-related services 
and is nearby major transportation routes. 
 
Newington ranked fifth in herring landings in 2004 (5,660 mt) and 12th cumulatively from 1995-2004 
(16,805 mt, Table 37, p. 279).  Herring landings in Newington have just increased in recent years. 
 

7.4.2.14 Portsmouth, New Hampshire 
A detailed profile of Portsmouth, New Hampshire, including important social and demographic 
information, is provided in Appendix XI of this amendment (Volume II).  Portsmouth’s involvement in 
fisheries is summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishery Involvement in Government 
Information on fishery involvement in government is unavailable through secondary sources. 
 
Fishery Assistance Centers 
The Portsmouth Fisherman's Cooperative formed to provide fuel, ice and unloading services to the local, 
small-scale fishing community. 75 
 
The Northeast Consortium, created with the support and leadership of U.S. Senator Judd Gregg (R-N.H.), 
has committed resources to fund the Portsmouth co-op staff to facilitate partnerships between the co-op 
and researchers in 2005.76 
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Other Fishing Related Institutions 
Physical 
Portsmouth has an extensive public transportation infrastructure including rail, ferry, and bus 
transportation. 
 
The National Sea Products has a processing plant in Portsmouth that employs about 250 people.77  It 
imports and processes frozen fish into breaded products for the wholesale and retail markets. 
Commercial 
The primary fishing done by Portsmouth fishermen is large mesh groundfish and Monkfish.  Large Mesh 
Groundfish are the most valuable landings in Portsmouth during the 1997-2003 period.  Additionally, 
Monkfish, Lobster, and Sea Scallops account for a large portion of the value of species landed in 
Portsmouth.  In 2002, Sea Scallop landings appear to be very high while Lobster rather low. 
 
The number of home ported vessels has varied between 1997-2003.  In 1997 there were 54 vessels which 
increased to a high of 63 vessels in 2001, only to decrease back to 54 vessels in 2003.  Thus, overall 
change has been minimal in this time period. As for the number of vessels where the owner’s city is 
Portsmouth, it is marked by a more random accounting.  The result has been a decrease of five vessels 
when comparing 1997 to 2003, again little overall change for the period.  Landed value by vessels 
homeported in Portsmouth has steadily increased from $2.8 million in 1997 to $4.7 million in 2003.  
Landed value at the port of Portsmouth has fluctuated somewhat but has remained relatively stable 
between the years of 1997 and 2003. 

                                                                                                                                                             
73 http://cdmo.baruch.sc.edu/hpages/GRB/sitedescription.html  
74 http://www.seacoastnh.com/touring/cruises.html 
75 http://www.unh.edu/news/archive/2002/october/ks_20021010fishcoop.html 
76 http://www.unh.edu/news/archive/2002/october/ks_20021010fishcoop.html 
77 Portsmouth Community Development, available at: http://www.cityofportsmouth.com/ 
community/demographic-profile.htm 
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Landings by Species 
 
Table 110  Portsmouth, Value of Landings by Species78 

Species Value in Dollars for 
2002 

Value in Dollars for 
1997-2003 

Large Mesh Groundfish 1,656,320 14,307,074 
Monkfish 1,377,046 9,477,200 
Lobster 225,911 1,706,151 
Sea Scallops 668,956 1,328,230 
Dogfish 22,920 878,602 
Herring 2,850 292,646 
Small Mesh Multi-Species 3,295 130,013 
Skates 3,834 37,236 
Bluefish 983 24,757 
Butterfish, Mackerel, and Squid 331 22,425 
Tilefish 0 32 
Redcrab 0 0 
Salmon 0 0 
Flounder, Scup, Black Sea Bass 0 0 
Surf Clam and Ocean Quahog 0 0 
 
Vessels by Year 
 
Table 111  Number of Homeported Vessels by Year79 

Year # of vessels 
home ported 

# vessels 
(owner’s city) Home port value ($) Landed port value ($) 

1997 54 26 2,867,809 4,476,980 
1998 44 20 2,875,939 3,421,488 
1999 45 18 3,338,685 3,900,793 
2000 62 21 5,156,955 5,456,999 
2001 63 22 6,386,029 4,909,069 
2002 59 25 4,340,580 4,146,607 
2003 54 21 4,735,506 4,309,797 
 
Recreational 
Portsmouth supports a large recreational fishing industry.  Numerous companies are available for deep 
sea fishing.80  Many of these companies also offer whale watching and day cruises. 
 
Subsistence 
Information of subsistence fishing in Portsmouth is either unavailable through secondary data collection 
or the practice does not exist. 

                                                 
78 NMFS Landings and Permit databases 
79 NMFS Landings and Permit databases 
80 Seacoast deep sea fishing, available at: http://www.portsmouthnh.com/port/boats.cfm 
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Atlantic Herring Fishery 
Portsmouth is somewhat involved in the herring fishery through its dependence on herring for lobster and 
tuna bait.  The port is centrally-located with good transportation infrastructure and provides other fishing-
related services. 
 
Portsmouth ranked 13th in herring landings in 2004 (800 mt) and 11th cumulatively from 1995-2004 
(18,060 mt, Table 37, p. 279). 
 

7.4.2.15 Hampton, New Hampshire 
A detailed profile of Hampton, New Hampshire, including important social and demographic information, 
is provided in Appendix XI of this amendment (Volume II).  Hampton’s involvement in fisheries is 
summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
The Yankee Fishermen’s Cooperative (50-plus members) in Seabrook is the landing site and central 
wholesaling facility for the small local fleet.81 The Co-op provides a number of services for its members 
including bait, ice, cold storage and discounted goods from the Co-op store.82 
 
Fishery Assistance Centers 
Information on assistance centers in Hampton is either unavailable through secondary data collection or it 
does not exist. 
 
Other Fishing Related Institutions 
The Recreational Fishing Alliance is a national, grassroots political action organization representing 
individual sport fishermen and the sport fishing industry,83 and the Coastal Conservation Association 
(CCA) is an organization composed of recreational fishermen and that addresses conservation issues 
nationally and at the state level.  It was formed in 1998 in New Hampshire.84 
 
Commercial 
Most of the fishermen in Hampton  are members of the Yankee Fisherman’s Cooperative (Co-op) that is 
located in Seabrook Harbor.85  The Co-op provides a number of services for its members, including bait, 
ice, cold storage and discounted goods from the Co-op store.  There are also a number of part-time 
fishermen that use the harbor.  Depending on the season, a given fisherman might fish for a variety of 
species – groundfish in the spring, shrimp in the winter, and finfish in the summer or fall.  Lobsters can be 
taken year round, though stocks are more abundant in the late spring, summer and fall.  Because of the 
federal limits on the number of catch for ground fish, many of the fishermen have moved solely to 
lobstering. 
 

                                                 
81 Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
82 http://www.hampton.lib.nh.us/hampton/town/masterplan/mastplan3e.htm 
83 http://www.joinrfa.org/pr091503.htm  
84 http://www.ccanh.org/  
85 http://www.hampton.lib.nh.us/hampton/town/masterplan/mastplan3e.htm 
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In 2002 recorded annual landings for New Hampshire totaled 23.2 million pounds with a landing value of 
$16.7 million.86  Hampton annual landing value for 2002 was of $124,136 including an annual lobster 
landing value of $121,784 significantly higher than the average between 1997-2003. In 2002, the value of 
landings at dealer-reported port was $123,761, and the landed value of homeported vessels was $1.4 
million87. 
 
The commercial industry in Hampton/Seabrook estuary is very active, and most of the wholesalers and 
retailers of seafood are located in Hampton, commercializing also the landings from Seabrook.  The 
Yankee Fisherman’s Cooperative Pier in Hampton Harbor has a seafood processing facility which 
handles both shellfish and finfish where landings from Seabrook are also processed. Other commercial 
fisheries in the Hampton/Seabrook estuary include herring, baitfishing for alewives, mummichogs 
(Fundulus sp.) and tomcod using gillnets, seines and minnow traps; trapping for eels, and angling and 
dipnetting for smelt.88 
 
Landings by Species 
 
Table 112  Dollar Value by Federally Managed Groups of Landings in Hampton 

Catch 2002 Average 1997-2003 

Lobster 121,784 45,491 
Surfhog89 2,296 431 
BUTMACSQ90 29 4 
Largemesh91 27 822 
Scallops 0 2,498 
Skates 0 1 
 
Vessels by Year 
 
Table 113  Federal Vessels Permits/Landings Value Combined Between 1997-2003 

Year # Vessels 
 home ported 

# vessels 
 (owner's city) Home port value ($) Landed port value ($) 

1997 42 26 900,990 0 
1998 37 23 1,096,890 0 
1999 43 25 786,680 0 
2000 43 25 1,284,983 0 
2001 45 29 1,195,246 84,232 
2002 49 31 1,359,713 124,136 
2003 47 30 1,394,132 123,761 
 

                                                 
86 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf 
87 NMFS Landings and Permit databases 
88 http://www.state.nh.us/nhep/publications/pdf/atechnicalcharacterization-chpt4-nhep-00-4.pdf 
89 Surfhog: Surf Clam and Ocean Quahog 
90 Butmacsq: Butterfish, Mackerel, and Squid 
91 Largemesh Groundfish: cod, winter flounder, yellowtail flounder, am. Plaice, sand-dab flounder, 
haddock, white hake, redfish, and pollock 
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Recreational 
There are numerous tourist-related businesses including sport fishing, whale watching, 
windjammers/charter sailing, and harbor tours/day cruises.92  Recreational shellfishing is allowed in the 
harbor area under limited conditions on weekends from November to May.  Most of the shellfish activity 
occurs on the Hampton/Browns Confluence Flat, Common Island Flat, and Middle Ground Flat.  The 
latter two are in Seabrook Harbor.  There is no commercial shellfishing permitted in New Hampshire.93 
 
Several charter boat companies in Hampton Harbor carry fishing parties to inshore waters for clams and 
to the offshore waters to pursue cod, flounder, mackerel, and other fish.  Another important recreational 
fishing activity is trap fishing for lobsters.94 
 
Subsistence 
Information on subsistence fishing in Hampton is either unavailable through secondary data collection or 
the practice does not exist. 
 
Atlantic Herring Fishery 
Hampton is somewhat involved in the herring fishery through its dependence on herring for lobster and 
tuna bait.  Only 2 mt of herring were reported to have been landed in Hampton in 2004. 
 

7.4.2.16 Seabrook, New Hampshire 
A detailed profile of Seabrook, New Hampshire, including important social and demographic 
information, is provided in Appendix XI of this amendment (Volume II).  Seabrook’s involvement in 
fisheries is summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
The Yankee Fishermen’s Cooperative (50-plus members) in Seabrook is the landing site and central 
wholesaling facility for the small local fleet.95  The New Hampshire Commercial Fishermen’s 
Association–"Monitors, participates and contributes to concerns and issues regarding the commercial 
fishing industry of New Hampshire.  Disseminates information amongst its members and acts in a 
proactive manner on behalf of the commercial fishing industry.  Conducts an annual beach clean up of 
lobster gear.  Assists in transition of fishing industry due to changing regulatory action."96 
 
Fishery Assistance Centers 
Information on fishery assistance centers in Seabrook is either unavailable through secondary data 
collection or it does not exist. 

                                                 
92 http://www.hamptonchamber.com/attractions.html  
93 http://www.hampton.lib.nh.us/hampton/town/masterplan/mastplan3e.htm 
94 http://www.state.nh.us/nhep/publications/pdf/atechnicalcharacterization-chpt4-nhep-00-4.pdf 
95 Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
96 http://www.state.nh.us/coastal/activity/g8.htm 
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Other Fishing-Related Institutions 
The Recreational Fishing Alliance is a national, grassroots political action organization representing 
individual sport fishermen and the sport fishing industry.97  The Coastal Conservation Association (CCA) 
is an organization composed of recreational fishermen and that addresses conservation issues nationally 
and at the state level.  It was formed in 1998 in New Hampshire.98 
 
Commercial 
In 2002, recorded annual landings for New Hampshire totaled 23.2 million pounds with a landing value 
of $16.7 million.99 Seabrook annual landing value for 2002 was of $1.9 million including an annual large 
mesh fish landing value of $1.2 million.  The lobster landing value in 2002 represented 37.7% of the 
1997-2003 average, and the monkfish landing value in 2002 represented 22.3% of the 1997-2003 average.  
In 2002, the value of landings at dealer-reported port was of $1,9 million, and the landed value of 
homeported vessels was of $506,697. 
 
The commercial industry in Hampton/Seabrook estuary is very active. However, most the wholesalers 
and retailers of seafood are located in Hampton. The Yankee Fisherman’s Cooperative Pier in Hampton 
Harbor has a seafood processing facility which handles shellfish and finfish landings from both Seabrook 
and Hampton.100 
 
Other commercial fisheries in the Hampton/Seabrook estuary include herring, baitfishing for alewives, 
mummichogs (Fundulus sp.) and tomcod using gillnets, seines and minnow traps; trapping for eels, and 
angling and dipnetting for smelt. 
 

                                                 
97 http://www.joinrfa.org/pr091503.htm 
98 http://www.ccanh.org/  
99 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf 
100 http://www.state.nh.us/nhep/publications/pdf/atechnicalcharacterization-chpt4-nhep-00-4.pdf  
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Landings by Species 
 
Table 114  Dollar Value by Federally Managed Groups of Landings in Seabrook 

Catch 2002 Average 1997-2003 
Largemesh101 1,273,459 377,547 
Lobster 258,069 97,319 
Monkfish 158,605 35,448 
Other 76,034 24,977 
Smallmesh102 74,135 22,381 
Scallops 48,501 9,584 
Dogfish 14,980 3,438 
Skates 2,230 623 
Bluefish 1,227 319 
BUTMACSQ103 856 209 
Herring 16 142 

 
Vessels by Year 
 
Table 115  Vessel Permits/Landings Value Combined Between 1997-2003 

Year # vessels  
home ported 

# vessels  
(owner's city) Home port value ($) Landed port value 

($) 

1997 38 30 671,422 0 
1998 30 23 747,358 0 
1999 28 25 506,697 0 
2000 31 29 759,818 0 
2001 38 32 806,533 0 
2002 37 31 838,476 1,908,112 
2003 33 29 817,311 2,095,779 
 
Recreational 
There are numerous tourist-related activities including sport fishing, whale watching, 
windjammers/charter sailing, and harbor tours/day cruises.  Some of the companies are: Eastman's Deep 
Sea Fishing, and GTAT Sea Charters LLC.104 

                                                 
101 Largemesh Groundfish: cod, winter flounder, yellowtail flounder, am. Plaice, sand-dab flounder, 
haddock, white hake, redfish, and pollock 
102 Smallmesh Multi-species: red hake, ocean pout, mixed hake, black whiting, silver hake 
(whiting) 
103 Butmacsq: Butterfish, Mackerel, and Squid 
104 http://www.hamptonchamber.com/attractions.html 
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Subsistence 
Information on subsistence fishing in Seabrook is either unavailable through secondary data collection or 
the practice does not exist. 
 
Atlantic Herring Fishery 
Seabrook is somewhat involved in the herring fishery through its dependence on herring for lobster and 
tuna bait.  Seabrook ranked 17th in herring landings in 2004 (96 mt, Table 37, p. 279). 
 

7.4.2.17 Gloucester, Massachusetts 
A detailed profile of Gloucester, Massachusetts, including important social and demographic information, 
is provided in Appendix XI of this amendment (Volume II).  Gloucester’s involvement in fisheries is 
summarized below. 
 
Involvement in Northeast Fisheries 

Institutional  
Fishing Associations 
The Gloucester Fishermen’s Association, Gloucester Lobstermen’s Association and the Fishermen's 
Wharf Association are located in Gloucester. The Massachusetts Fishermen’s Partnership, established in 
Gloucester in 1995, is an umbrella organization for fishermen of any sector within the Massachusetts 
fishing industry.105 
 
Fishery Assistance Centers 
The Gloucester Fishermen and Family Assistance Center was established in 1994. Currently it is run and 
funded by grants from the Department of Labor.  “In an effort to help fishermen, their families, and other 
fishing workers to transition to new work, Massachusetts applied for and received grants from the U. S. 
Department of Labor to set up career centers.  National Emergency Grants (NEG) fund centers in 
Gloucester, New Bedford and Cape Cod and the Islands to provide re-employment and re-training 
services to those individuals who can no longer make an income from fishing and fishing related 
businesses.”106  
 
Other fishing-Related Institutions 
The Gloucester Fishermen’s Wives Association (GFWA) was founded in 1969 by the wives of 
Gloucester fishermen.  In 2001, they constructed a memorial statue to the fishermen’s wives of 
Gloucester.107 
 
The Northeast Seafood Coalition, an industry and community organization focused on the development of 
reasonable regulations, reviews of the scientific basis for management, and education of the public, is 
based in Gloucester. 

                                                 
105 Quoted from MFP website (http://www.fishermenspartnership.org/) 
106 Commonwealth Corporation runs website for Fishermen and Family Assistance Centers in 
Massachusetts (http://www.commcorp.org/cwi/programs/fisherman/index.html) 
107 http://www.gfwa.org/ 
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Commercial 
Although there are threats to the future of Gloucester’s fishery (see “History” above and “Future” below), 
the fishing industry remains strong in terms of recently reported landings.  Gloucester’s commercial 
fishing industry had the 13th highest landings in pounds (78.5 million) and the nation’s ninth highest 
landings value in 2002 ($41.2 million). In 2003 recorded state landings totaled 11.6 million pounds, with 
catches of lobster, cod, and haddock at 2.0 million, 4.7 million, and 2.6 million pounds landed.108  In 2002 
Gloucester had the highest landings value of lobster in Massachusetts with the state-only landings worth 
$2 million and the combined state and federal landings recorded from federally permitted vessels was just 
over $10 million.  Some of the increase in lobster landings has been attributed to Maine vessels that are 
not allowed to land trawler caught lobsters in their home state.  The total number of vessels home-ported 
increased slightly from 1997 to 2003, but there was a slight reduction for the years 1998, 1999, and 2000.  
The size distribution of the vessels has also changed. 

                                                 
108 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf (U.S. Fisheries 2002) 
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Landings by Species 
Table 116  Landings in Pounds for State-Only Permits in Gloucester 

Catch

Pounds 
landed in 
2003

Cod** 4,727,220
Haddock** 2,576,252
Lobster*** 2,035,442
Monkfish 587,186
Pollock 503,396
Crab*** 178,842
White Hake 171,061
Skate 155,138
Winter Flounder 151,782
Atlantic Mackerel 136,441
Yellowtail Flounder 125,855
Soft Shell Clam* 89,558
Bluefish** 63,446
Red Hake 37,016
Striped Bass** 35,475
Gray Sole (Witch) 25,639
Sea Herring 23,800
Dab (Plaice) 15,754
Cusk 8,672
Wolffish 5,964
Razor Clam* 3,148
Conch* 1,430
Menhaden 700
Whiting 642
Redfish 528
Periwinkles* 400
Bay Scallop* 350
Fluke** 115
Mussels* 100
Halibut 38
Grand Total 11,661,391  
Asterisks indicate data sources: Zero: MA DMF has 2 gear-specific catch reports: Gillnet & Fish Weirs.  All state-permitted fish-
weir and gillnet fishermen report landings of all species via annual catch reports.  NOTE:  Data for these species do not include 
landings from other gear types (trawls, hook & line, etc.) and therefore should be considered as a subset of the total landings. 
(Massachusetts Division Marine Fisheries). 
One (*): All state-permitted fishermen catching shellfish in state waters report landings of all shellfish species to us via annual 
catch reports.  NOTE: These data do not include landings from non-state-permitted fishermen (federal permit holders fishing 
outside of state waters), nor do they include landings of ocean quahogs or sea scallops.) 
Two (**): These species are quota-managed and all landings are therefore reported by dealers via a weekly reporting phone 
system (IVR). 
Three (***): All lobstermen landing crab or lobster in MA report their landings to us via annual catch reports. 
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Table 117  Dollar (by ten thousands) Value of Landings by Species in Gloucester 

   
 

Gloucester: 
2002 only 

Gloucester: 
1997-2003 

Largemesh109 200 1000 
Lobster 100 300 
Monkfish 40 200 
Herring 20 200 
Smallmesh110 7 60 
Scallops 10 50 
Dogfish 0.05 30 
Butmacsq 6 20 
Redcrab 0 10 
Skates 1 5 
Bluefish 0.04 2 
Surfoq 0.05 2 
Sfscupbsb 0.003 0.003 
Tilefish 0 0. 05 
Salmon 0 0 

 
Vessels by Year 
 
Table 118  All columns represent vessel permits or landings value combined between 1997 and 2003 

Year 
# vessels  
home ported 

# vessels  
(owner's city) 

Home port value  
(in millions of $) 

Landed port value 
 (in millions of $) 

1997 277 216 15 23 
1998 250 196 18 28 
1999 261 199 18 26 
2000 261 202 20 42 
2001 295 230 19 38 
2002 319 247 21 41 
2003 301 225 22 28 

 
Recreational 
The outer harbor has several mooring areas used primarily by recreational boats.111 Eastern Point Yacht 
Club maintains a large mooring field just inside the Dog Bar breakwater.  The City of Gloucester has 20 
transient moorings in Southeast Harbor and many private moorings situated around Ten Pound Island.  
Freshwater Cove, on the western shore of the Outer Harbor, also contains private moorings.  The 
shoreline of the Outer Harbor is dotted with private docks and piers.  (The inner harbor is used primarily 
by the commercial fleet.) Smith Cove is used by both commercial and recreational boats for mooring and 
dockage.  The Annisquam River is a well-traveled waterway connecting Gloucester Harbor with Ipswich 

                                                 
109 Largemesh Groundfish: cod, winter flounder, witch flounder, yellowtail flounder, am. plaice, 
sand-dab flounder, haddock, white hake, redfish, and pollock 
110 Smallmesh Multi-Species:  red hake, ocean pout, mixed hake, black whiting, silver hake 
(whiting) 
111 http://www.harbormasters.org/cities/gloucester.shtml  
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Bay.  Cape Ann Marina and Gloucester Marina, located at the southern end of the river, provide dockage 
for several hundred commercial and recreational boats.  There are numerous moorings just outside the 
channel limits all along the river, and many private docks and piers exist along its shore.  Lobster Cove is 
located inside the Ipswich Bay entrance of the Annisquam River and contains an extensive mooring area, 
the Annisquam Yacht Club, Lobster Cove Market and Marina and many smaller private docks. 
 
Ten companies are listed on a Cape Ann website as running fishing charters out of Gloucester.112 
 
Subsistence 
Information on subsistence fishing in Gloucester is either unavailable through secondary data collection 
or the practice does not exist. 
 
Atlantic Herring Fishery 
Gloucester is an important community involved in the Atlantic herring fishery.  It meets several criteria 
identified in Section 7.4.2.2 of this document (communities of interest): #1 (herring landings), #2 
(herring-related infrastructure), #3 (lobster/tuna bait dependence), and #5 (value-added production).  
Several lobster bait dealers and a pumping station for offloading herring are located in Gloucester.  In 
addition, Cape Seafoods, one of the largest processors of herring for frozen export, is located at the State 
Pier and owns several dedicated pelagic fishing vessels (see Section 7.4.1.4.2.2, p. 315).  Gloucester’s 
infrastructure includes shipping terminals and access to major highways and nearby airports.  The port 
also provides many additional fishing-related services including ice, fuel, and vessel maintenance/repair 
services. 
 
Gloucester was the top-ranked port for herring landings in 2004 (26,891 mt) and cumulatively from 1995-
2004 (227,579 mt, Table 37, p. 279). 
 
During the 300 years of fishermen’s residence in Gloucester before the first beam trawler was built in 
Bath, Maine in 1918, fishermen caught cod and other favored species with baited hooks.  Herring was 
often the bait of choice.  With more than 400 schooners regularly sailing from Gloucester in the early 
1800s, carrying thousands of fishermen who worked with hooks and lines, the clam-flats could not supply 
the insatiable market for bait, so fishermen turned to herring.113 
 
In the late 1960s and 1970s, the distant water fleets of USSR, German Democratic Republic and nine 
other countries were joined by Gloucester fishing boats in harvesting herring on Georges Bank.  The 
pressure led to the collapse of the stocks and no commercial landings for 15 years.  Eventually, however, 
the stocks began to rebuild. 
 
In 1993, the Conservation Law Foundation indicated that with research, planning and investment, 
Gloucester could successfully return to an emphasis on herring.  By October 1996, Gloucester appeared 
poised to take advantage of the healthy herring stocks.  Eleven companies and/or organizations formed 
the Gloucester Herring Corporation and each put up funds to match for a $400,000 grant from US 
Economic Development Agency (EDA) to explore the potential for herring in Gloucester.  The challenge 
was to increase the harvest of herring; expand and improve shoreside facilities; and open the global 
market to Gloucester herring.  

                                                 
112 http://www.cape-ann.com/gloucester.html 
113 Garland, Joseph.  1995.  Gloucester on the Wind. NH: Arcadia Publishing. 
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Redevelopment of the Herring Fishery 

A variety of efforts were made to develop the full range of commercial activities: harvesting, processing 
and marketing to both bait and food markets.  One major initiative in 1996 planned to allow a Dutch 
company to build a facility on the State Fish Pier that would work with the F/V Atlantic Star, a 369-foot 
factory trawler. A grassroots organization, Gloucester Initiatives, with the held of Congress successfully 
blocked this effort, arguing that a fleet of medium sized vessels and local processing plants along the 
Atlantic coast should be cautiously developed in order to sustainably harvest, process and market herring 
and mackerel while maintaining a traditional fisheries “way of life.”  
 
Herring as Bait 
In Gloucester, herring for bait plays a very important role in both the commercial and recreations the 
industries.  As bait at sea, the herring attract the plethora of whales to Jefferies Ledge and Stellwagen 
Bank upon which the whale watch industry depends.  At least five companies in Gloucester and Rockport 
run whale watches.  In addition, Gloucester lobster fishermen depend on the harvested herring as bait for 
their traps and tuna fishermen use herring as bait for their lines.  
 
Vessel Specialization 
The small and medium sized vessels that dominate Gloucester’s fleet have not moved into the harvesting 
of herring to the extent anticipated.  When groundfish regulations limited the numbers of days-at-sea and 
large closed areas were established, many believed that herring would provide a supplement to incomes 
cut by the groundfish management regime.  However, the low price of herring and the need for 
refrigerated seawater for adequate handling has led to a specialization by larger vessels (100-foot range) 
dedicated to pelagics (herring and mackerel). 
 
Star Fisheries 
Star Fisheries is a family-owned business that opened Gloucester’s display auction.  To avoid any 
appearance of impropriety, the family is no longer personally involved in the buying and selling of 
groundfish.  They did however decide to retain their option for the handling of herring and mackerel since 
the auction is not working with pelagic species. This year (2005) they packed mackerel for the first time 
since the opening of the auction in 1999. 
 

7.4.2.18 New Bedford, Massachusetts 
A detailed profile of New Bedford, Massachusetts, including important social and demographic 
information, is provided in Appendix XI of this amendment (Volume II).  New Bedford’s involvement in 
fisheries is summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
There are several fishing associations which aid the fishing industry in New Bedford, such as the 
American Dogfish Association, the American Scallop Association and the Commercial Anglers 
Association.  New Bedford also is home to a Fishermen’s Wives Association which began in the early 
1960s.  Additionally, New Bedford has the Offshore Mariner’s Wives Association which includes a 
handful of participants that organize the “Blessing of the Fleet.” 



 

Amendment 1 FSEIS  May 3, 2006 438

 
Fishing Assistance Centers 
Shore Support has been the primary fishing assistance center in New Bedford since 2000,114  though the 
New Bedford Fishermen and Families Assistance Centers are also available as is the Trawlers Survival 
Fund 
 
Other Fishing-Related Organizations 
There are several other fishing related organizations and associations that are vital to the fishing industry 
such as the Fisheries’ Survival Fund (Fairhaven), the New Bedford Fishermen’s Union, the New Bedford 
Seafood Coalition, the New Bedford Seafood Council and the Offshore Mariner’s Association. 
 
Commercial 
The fishing industry in New Bedford has consistently experienced decadal change.  In the 1980s 
fishermen reaped high landings and bought new boats. Then in the 1990s they experienced a dramatic 
decrease in groundfish catches, a vessel buyback program, and strict federal regulations in attempts to 
rebuild the depleted fish stocks.  A new decade brought more changes for the fishing industry.115 By 2000 
and 2001 New Bedford was the highest value port in the U.S. (generating $150.5 million in dockside 
revenue).116  According to the federal commercial landings data, New Bedford’s most successful fishery 
in the past seven years has been scallops, followed by groundfish. 
 
New Bedford contains approximately 44 fish wholesale companies,117 75 seafood processors and some 
200 shore side industries. 118  Maritime International is also located in New Bedford which has one of the 
largest U.S. Department of Agriculture-approved cold treatment centers on the East Coast.  The terminal 
receives approximately 25 vessels a year.  Each vessel carries about 1,000 tons of fish.119 

                                                 
114 Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
115 http://www.fishresearch.org/Articles/2001/07/New_Bedford.asp 
116 http://www.fishresearch.org/Articles/2002/09/landings.asp 
117 http://www.ci.new-bedford.ma.us/ECONOMIC/HDC/Directory2.asp 
118 Hall-Arbor et. al. 2001. 
119 http://www.ci.new-bedford.ma.us/ECONOMIC/HDC/wtrgeneral.htm 
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Landings by Species – State Only Permits 
 
Table 119  Landings in Pounds for State-Only Permits in New Bedford 

Species Pounds landed 
Cod** 6,311,413 
Haddock** 5,949,880 
Lobster*** 1,168,884 
Scup** 593,394 
Fluke** 480,165 
Crab*** 315,395 
Loligo Squid** 207,769 
Striped Bass** 189,055 
Quahog (littleneck)* 147,249 
Monkfish 137,300 
Conch* 136,276 
Skate 121,522 
Quahog (cherrystone) 113,341 
Black Sea Bass** 113,071 
Pollock 65,500 
Quahog (Chowder)* 64,999 
Bluefish** 44,045 
Quahog (mixed)* 11,513 
Red Hake 10,100 
Cusk 1,880 
Illex Squid** 1,305 
Soft Shell Clam* 985 
Dab (Plaice) 870 
Dogfish** 537 
Winter Flounder 500 
Yellowtail Flounder 383 
Gray Sole (Witch) 200 

Asterisks indicate data sources: Zero: MA DMF has 2 gear-specific catch reports: Gillnet & Fish Weirs.  All state-
permitted fish-weir and gillnet fishermen report landings of all species via annual catch reports.  NOTE:  Data for 
these species do not include landings from other gear types (trawls, hook & line, etc.) and therefore should be 
considered as a subset of the total landings. (Massachusetts Division Marine Fisheries). 
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Landings by Species – Federal Permits 
 
Table 120  Dollar Value by Species Landed in New Bedford 

Catch 2002 1997-2003 Average 
Scallops 96,577,150 73,417,859 
Largemesh 40,950,557 31,843,231 
Monkfish 6,545,695 10,869,869 
SURFOQ 6,772,070 6,127,514 
Other 5,285,072 4,860,982 
Lobster 6,395,289 4,462,808 
Skates 1,420,409 1,631,358 
SFSCUPBSB 1,040,050 1,222,400 
Redcrab 1,948,522 1,047,162 
BUTMACSQ 782,113 1,010,204 
Smallmesh 871,565 628,075 
Herring 738 453,111 
Dogfish 9,415 123,622 
Bluefish 13,361 10,527 
Tilefish 0 460 
Salmon 0 0 

 
Vessels by Year 
 
Table 121  Vessel Permits/Landings Value Between 1997 and 2003 in New Bedford 

Year # Vessels 
home ported 

# vessels 
(owner's city) Home port value ($) Landed port value($) 

1997 244 162 80,472,279 103,723,261 
1998 213 137 74,686,581 94,880,103 
1999 204 140 89,092,544 129,880,525 
2000 211 148 101,633,975 148,806,074 
2001 226 153 111,508,249 151,382,187 
2002 237 164 120,426,514 168,612,006 
2003 245 181 125,788,011 166,680,126 
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Recreational 
A number of companies in New Bedford offer the public recreational fishing excursions including boat 
charters.120 
 
Subsistence 
Information on subsistence fishing in New Bedford is either unavailable through secondary data 
collection or the practice does not exist. 
 
Atlantic Herring Fishery 
New Bedford is an important community involved in the Atlantic herring fishery.  It meets several criteria 
identified in Section 7.4.2.2 of this document (communities of interest): #1 (herring landings), #2 
(herring-related infrastructure), #3 (lobster/tuna bait dependence), and #5 (value-added production).  
Several lobster bait dealers and a pumping station for offloading herring are located in New Bedford.  In 
addition, NORPEL, one of the largest processors of herring for frozen export, is located in New Bedford 
and owns several dedicated pelagic fishing vessels (see Section 7.4.1.4.2.1, p. 312).  New Bedford’s 
infrastructure includes shipping terminals (Maritime International) and access to major highways and 
nearby airports.  The port also provides many additional fishing-related services including ice, fuel, and 
vessel maintenance/repair services. 
 
New Bedford ranked fourth in herring landings in 2004 (7,791 mt) and seventh cumulatively from 1995-
2004 (31,089 mt, Table 37, p. 279).  Herring landings in New Bedford increased significantly in recent 
years with the establishment of the NORPEL plant. 
 

7.4.2.19 Point Judith, Rhode Island 
A detailed profile of Point Judith, Rhode Island, including important social and demographic information, 
is provided in Appendix XI of this amendment (Volume II).  Point Judith’s involvement in fisheries is 
summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
Point Judith Fishermen’s Cooperative was purchased in 1994 and is now run as an independent fish 
marketing organization.121  Rhode Island Seafood Council, a not-for-profit organization established in 
1976, promotes quality seafood products.  The American Seafood Institute was established in 1982 in 
conjunction with the Rhode Island Seafood Council and provides assistance to the fishing industry in 
exporting product overseas. 
 
Fishing Assistance Centers 
The Bay Company developed under the Rhode Island Marine Trade Education Initiative and  attempts to 
link academia to the marine industry.  

                                                 
120 http://www.maineharbors.com  
121 Personal communication, Dr. Madeleine Hall-Arber, MIT Sea Grant. 
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Commercial 
The number of commercial vessels in port is 224.122 Vessels range from 45-99 feet, with most being 
ground trawlers.  Of these, 55 are between 45 and 75 feet, and 17 over 75 feet.123  In 2001, Point Judith 
was ranked 16th in value of landings by port (fourth on the East Coast).124  The state's marine fisheries are 
divided into three major sectors: shellfish, lobster, and finfish.  The shellfish sector includes oysters, soft 
shell clams, and most importantly, quahogs.  The lobster sector is primarily comprised of the highly 
valued American lobster with some crabs as well.  The finfish sector targets a variety of species including 
winter, yellowtail and summer flounder, tautog, striped bass, black sea bass, scup, bluefish, butterfish, 
squid, whiting, skate, and dogfish.  A wide range of gear including otter trawl nets, floating fish traps, 
lobster traps, gill nets, fish pots, rod and reel, and clam rakes are used to harvest these species.  The state 
currently issues about 4,500 commercial fishing licenses (Lazar and Lake 2001). 
 
Landings by Species 
 
Table 122  Dollar Value of Landings by Species in Point Judith 

 2002 only Average 1997-2003 

Lobster 8,116,261 12,831,084 
Butmacsq 8,804,396 10,642,514 
Sfscupbsb 4,603,074 4,070,791 
Smallmesh 1,760,782 3,193,176 
Monkfish 2,315,556 2,996,663 
Largemesh 2,637,144 2,519,222 
Other  2,162,004 1,895,074 
Skates 598,998 642,967 
Herring 66,637 533,302 
Scallops 79,899 276,440 
Tilefish 0 234,705 
Bluefish 139,695 108,378 
Dogfish 56,891 58,761 
Redcrab 135 13,704 
Salmon 0 0 
Surfoq 0 0 
 
 

                                                 
122 Department of Environmental Management, Current Boat listings by location 12/01/03.  
123 Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
124 http://seagrant.gso.uri.edu/fa/commrec.html 
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Table 123  Narragansett Pier Vessel Permits/Landings Value Between 1997 and 2003 

Year # vessels 
home ported 

# vessels 
(owner's city) 

Home port 
value ($) 

Landed port value 
($) 

1997 21 61 5,629,991 0 
1998 25 55 5,926,038 0 
1999 27 60 7,650,042 0 
2000 32 61 7,902,294 0 
2001 30 62 6,194,920 0 
2002 29 53 7,935,212 0 
2003 30 52 9,314,990 0 

 
 
Vessels by Year 
 
Table 124  Point Judith Vessel Permits/Landings Value Between 1997 and 2003 

Year # vessels 
 home ported 

# vessels 
(owner's city) 

Home port 
value ($) 

Landed port value 
($) 

1997 160 0 27,391,809 47,529,746 
1998 150 0 26,944,185 42,614,448 
1999 154 0 28,674,140 51,144,479 
2000 152 0 26,009,364 41,399,853 
2001 156 0 23,926,615 33,550,542 
2002 150 0 22,079,497 31,341,472 
2003 143 0 25,253,827 32,536,928 

 
Recreational 
Rhode Island marine waters also support a sizable recreational fishing sector. While accurate data on this 
component is lacking, it is estimated that in the year 2000, some 300,000 saltwater anglers, most from 
out-of-state, made 1 million fishing trips.125  This indicates that the recreational component is significant 
both in terms of the associated revenues generated (support industries) and harvesting capacity. 
 
Subsistence 
No information has been obtained at this time on subsistence fishing. 
 
Atlantic Herring Fishery 
Point Judith is marginally involved in the Atlantic herring fishery; landings of herring in Point Judith 
were much higher in the early 1990s; this may be due to increased participation in the Atlantic mackerel 
fishery.  Several lobster bait dealers are located in Point Judith, and some herring is trucked to Maine 
from Point Judith for processing. 
 
Point Judith ranked 10th in herring landings in 2004 (2,129 mt) and fourth cumulatively from 1995-2004 
(71,289 mt, Table 37, p. 279). 
 
                                                 
125 ibid. 
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7.4.2.20 Newport, Rhode Island 
A detailed profile of Newport, Rhode Island, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Newport’s involvement in fisheries is 
summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
There are several fishing associations which aid the fishing industry in Newport.  The Ocean State 
Fishermen's Association is located in Barrington; the Rhode Island Commercial Fishermen's Association, 
as well as the Rhode Island Lobstermen's Association are in Wakefield; and the Massachusetts 
Lobstermen's Association is in Scituate, Massachusetts.  The State Pier 9 Association and Atlantic 
Offshore Fishermen’s Association are involved in the Newport’s fishing industry.126 
 
Other Fishing-Related Institutions 
The Rhode Island Seafood Council is located in Charleston. The Seamen’s Church Institute is an 
organization that brings soup around to the docks for workers and fishermen. 
Commercial 
In 2002, recorded annual landings for Rhode Island totaled 103.5 million pounds with a landing value of 
$64.2 million, with catches of Atlantic herring and Atlantic mackerel at 12.7 and 20.9 million pounds 
landed.127  Newport’s annual landed value for 2002 was $7.5 million including an annual lobster landed 
value of $2.6 million, which represented about 11.7% of the 2002 state annual landings. 
 
The South of Cape Cod midwater trawl fleet (pair and single) consists of eight vessels with principal ports 
of New Bedford, MA; Newport, RI; North Kingstown, RI; and Point Judith, RI.  This sector made 181 
trips and landed 17,189 mt of herring in 2003.  Maine had the highest reported landings (46%) in 2003, 
followed by Massachusetts (38%), New Hampshire (8%), and Rhode Island (7%).128 

                                                 
126  Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
127 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf  
128 http://www.nefmc.org/herring/final_2005_herring_specs.pdf  
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Landings by Species 
 
Table 125  Dollar Value by Federally Managed Groups of Landings in Newport 

 Newport 2002 only Newport 1997-2003 
Other Species 85,085 906,250 
L Mesh 428,723 4,099,931 
S Mesh 134,958 4,442,860 
Dogfish 724 2,017 
Scallops 5,475,872 29,036,555 
Lobster 733,090 7,618,904 
Tilefish 0 24,790 
Monkfish 293,733 5,128,190 
Herring 3,044 28,698 
Bluefish 7,198 30,510 
Redcrab 0 840 
Salmon 0 0 
Skates 1,42,389 784,106 
Butter, 
Mackerel, 
Squid 

554,339 3,398,787 

Sfscupbsb 620,404 4,253,115 
Quahog 0 0 

 
Vessels by Year 
 
Table 126  Federal Vessel Permits/Landings Value Between 1997 and 2003 in Newport 

Year # Vessels home 
ported 

# vessels (owner's 
city) Home port value ($) Landed port value ($) 

1997 52 13 5,130,647 7,598,103 
1998 52 16 6,123,619 8,196,648 
1999 52 14 6,313,350 8,740,253 
2000 59 14 6,351,986 8,296,017 
2001 52 15 5,813,509 7,485,584 
2002 55 17 6,683,412 7,567,366 
2003 52 16 7,859,242 9,082,560 
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Recreational 
Information on recreational fishing in Newport is either unavailable through secondary data collection or 
the practice does not exist. 
 
Subsistence 
Information on subsistence fishing in Newport is either unavailable through secondary data collection or 
the practice does not exist. 
 
Atlantic Herring Fishery 
Newport is marginally involved in the Atlantic herring fishery.  Newport ranked 15th in herring landings 
in 2004 (313 mt) and 17th cumulatively from 1995-2004 (3,757 mt, Table 37, p. 279). 
 

7.4.2.21 North Kingstown, Rhode Island 
A detailed profile of North Kingstown, Rhode Island, including important social and demographic 
information, is provided in Appendix XI of this amendment (Volume II).  North Kingstown’s 
involvement in fisheries is summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
Rhode Island Commercial Fishermen’s Association formed in 2000 and located in Wakefield includes 
fishermen, dealers, suppliers and others.  The goals of the association are  to reach consensus on issues, 
improve working relationships with state and local officials, harvest fish sustainably, obtain quota for 
Rhode Island fishermen, and have impute in management regulations.  Other associations with 
membership in North Kingstown are Rhode Island Lobstermen’s Association, Rhode Island 
Shellfishermen’s Association, Ocean State Fisherman’s Association, Ocean State Aquaculture 
Association, and Rhode Island Salt Water Anglers Association.129 
 
Fishery Assistance Centers 
Information on fishery assistance centers in North Kingstown is either unavailable through secondary data 
collection or does not exist. 
 
Other Fishing-Related Institutions 
Rhode Island Seafood Council was established in 1976 as a nonprofit, statewide seafood marketing 
association to promote top quality seafood and seafood products.  The Bay Company was developed by 
the RI Seafood Council in 1999 to increase collaboration among educators and the various employers in 
marine-related industry.  The American Seafood Institute, an offshoot of R.I. Seafood Council, was 
formed in 1982 for overseas promotion and export assistance programs.130 

                                                 
129 Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
130 Hall-Arber et al. 2001. New England Fishing Communities. Available at: 
http://web.mit.edu/seagrant/aqua/cmss/marfin/index.html 
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Commercial 
In 2002 recorded annual landings for Rhode Island totaled 103.6 million pounds with a landing value of 
$64.2 million.131  North Kingstown’s annual landing value for 2002 was $7.1 million including an annual 
herring landing value of $1.2 million, and an annual lobster landing value of 744,757. In 2002, the value 
of landings at dealer-reported port was of $7.1 million. 
 
The South of Cape Cod midwater trawl fleet (pair and single) consists of eight vessels with principal ports 
of New Bedford MA, Newport RI, North Kingstown RI, and Point Judith RI.  This sector made 181 trips 
and landed 17,189 mt of herring in 2003.  Maine had the highest reported landings (46%) in 2003, 
followed by Massachusetts (38%), New Hampshire (8%), and Rhode Island (7%).132 
 
Landings by Species 
 
Table 127  Dollar Value by Federally Managed Groups of Landings in North Kingstown 

Catch 2002 Average 1997-2003 
Other 4,824,312 6,186,999 
Herring 1,244,586 1,007,976 
Lobster 744,757 1,392,174 
BUTMACSQ133 301,531 339,518 
SFSCUPBSB134 28,141 45,174 
Monkfish 1,307 5,661 
Scallops 982 133 
Bluefish 568 894 
Smallmesh135 542 2,963 
Largemesh136 540 6,173 
Surfhog137 0 583 
Skates 0 285 
Dogfish 0 13 
Tilefish 0 1 
 

                                                 
131 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf  
132 http://www.nefmc.org/herring/final_2005_herring_specs.pdf  
133 Butmacsq: Butterfish, Mackerel, and Squid 
134 Sfscupbsb: Summer Flounder, Scup, and Black Sea Bass 
135 Smallmesh Multispecies: red hake, ocean pout, mixed hake, black whiting, silver hake (whiting) 
136 Largemesh Groundfish: cod, winter flounder, yellowtail flounder, am. Plaice, sand-dab flounder, 
haddock, white hake, redfish, and pollock 
137 Surfhog: Surf Clam and Ocean Quahog 
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Vessels by Year 
 
Table 128  Federal Vessel Permits/Landings Value Combined Between 1997-2003 

Year # Vessels 
 home ported 

# vessels 
 (owner's city) Home port value ($) Landed port value ($) 

1997 3 23 0 12,666,980 
1998 2 20 0 9,322,636 
1999 3 21 0 6,992,943 
2000 3 23 0 8,522,877 
2001 2 21 0 9,754,132 
2002 2 22 0 7,147,266 
2003 2 20 0 8,513,069 

 
 
Recreational 
Narragansett Bay attracts a variety of recreational fishermen.  These fishermen fish a variety of species; 
mainly quahogs and bluefish.  Rhode Island recreational anglers spent $138,737,000 in 1998.138 
 
Subsistence 
Information on subsistence fishing in North Kingstown is either not available through secondary data 
collection or the practice does not exist. 
 
Atlantic Herring Fishery 
North Kingstown is involved in the Atlantic herring fishery primarily through its involvement in the bait 
fishery.  Several lobster bait dealers and freezer facilities are located in North Kingstown, and some 
herring is trucked to Maine from North Kingstown for processing. 
 
North Kingstown ranked 12th in herring landings in 2004 (1,065 mt) and fifth cumulatively from 1995-
2004 (69,094 mt, Table 37, p. 279). 

                                                 
138 http://omp.gso.uri.edu/doee/policy/fish1.htm 
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7.4.2.22 Cape May, New Jersey 
A detailed profile of Cape May, New Jersey, including important social and demographic information, is 
provided in Appendix XI of this amendment (Volume II).  Cape May’s involvement in fisheries is 
summarized below. 
 
Involvement in Northeast Fisheries 

Institutional 
Fishing Associations 
Garden State Seafood Association in Trenton is a statewide organization of commercial fishermen and 
fishing companies, related businesses and individuals working in common cause to promote the interests 
of the commercial fishing industry and seafood consumers in New Jersey.139 
 
Fishery Assistance Centers 
Information has not yet been collected regarding fishery assistance centers in Cape May. 
 
Other Fishing-Related Institutions 
Information has not yet been collected regarding other fishing related institutions in Cape May. 
 
Commercial 
At the Southernmost tip of New Jersey – and almost as far South as Washington, DC – the combined port 
of Cape May/Wildwood is the largest in New Jersey and one of the largest on the East Coast.  The center 
of fish processing and freezing in New Jersey, Cape May/Wildwood is the home port to some of the 
largest vessels fishing on the Atlantic coast and has led the way in developing new fisheries and new 
domestic and international markets for New Jersey seafood.  Major Cape May fisheries focus on squid, 
mackerel, fluke, sea bass, porgies, lobsters and menhaden.  In addition to these, Wildwood boats are also 
in the surf clam/ocean quahog fisheries.  Like many Jersey Shore communities, much of Cape May's and 
Wildwood's economies are dependent on seasonal tourism – which is dependent both on the weather and 
the overall state of the economy.  The year-round character of commercial fishing is a major factor in 
keeping these communities going in the off-season.140 
 
In 2002, recorded annual landings for New Jersey totaled 162.2 million pounds with a landing value of 
$112.7 million.141  Cape May annual landing value for 2002 was $28.2 million including an annual 
scallop landing value of $19.8 million.  The herring landing value in 2002 represented 6% of the 1997-
2003 average. In 2002, the value of landings at dealer-reported port was of $28.3 million, and the landed 
value of homeported vessels was of $34.5 million.  Between 1997 and 2003 homeported vessels number 
increased from 109 to 129.142 

                                                 
139 http://www.fishingnj.org/gssa/gssahome.htm  
140 http://www.fishingnj.org/portcm.htm; http://www.panynj.gov/ 
141 http://www.st.nmfs.gov/st1/fus/current/02_commercial2002.pdf 
142 NMFS Landings and Permit databases 
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Landings by Species 
 
Table 129  Dollar Value of Federally-Managed Groups of Landings in Cape May 

Catch 2002 Average 1997-2003 

Scallops 19,806,595 101,795,122 
Butmacsq143 3,281,558 44,149,941 
Sfscupbsb144 1,391,629 14,868,094 
Other 1,488,759 12,961,378 
Surfhog145 1,796,269 5,605,918 
Lobster 340,381 4,028,594 
Monkfish 107,474 2,250,479 
Herring 55,871 924,648 
Red Crab 0 353,082 
Smallmesh146 2,778 230,946 
Bluefish 23,628 180,506 
Skates 16,272 78,270 
Dogfish 0 65,740 
Largemesh147 37,711  
Tilefish 2,938  
Salmon 0  

 
Vessels by Year 
 
Table 130  Vessel Permits/Landings Value Combined Between 1997-2003 in Cape May 

Year # Vessels 
home ported 

# Vessels 
(owner's city) 

Home port value 
($) 

Landed port value 
($) 

1997 109 73 27,687,667 23,636,983 
1998 105 68 27,614,763 25,770,007 
1999 106 72 29,153,706 22,353,284 
2000 116 74 30,488,271 23,936,235 
2001 116 71 32,923,798 27,155,864 
2002 118 72 34,529,920 28,312,296 
2003 129 78 42,696,341 36,368,698 

 

                                                 
143 Butmacsq: Butterfish, Mackerel, and Squid 
144 Sfscupbsb: Summer Flounder, Scup, and Black Sea Bass 
145 Surfhog: Surf Clam and Ocean Quahog 
146 Smallmesh Multi-species : red hake, ocean pout, mixed hake, black whiting, silver hake 
(whiting) 
147 Largemesh Groundfish: cod, winter flounder, yellowtail flounder, am. Plaice, sand-dab flounder, 
haddock, white hake, redfish, and pollock 
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Recreational 
There some business listed as fishing charters in Cape May.148 
 
Subsistence 
Information on subsistence fishing in Cape May is either available through primary data collection or the 
practice does not exist. 
 
Atlantic Herring Fishery 
Cape May is involved in the Atlantic herring and other pelagic fisheries.  A pumping station for 
offloading herring and a processing plant are located in Cape May.  Lund’s Fisheries, a processor of 
herring and mackerel, is located in Cape May and owns several dedicated pelagic fishing vessels (see 
Section 7.4.1.4.2.3, p. 318).  The port also provides many additional fishing-related services including ice, 
fuel, and vessel maintenance/repair services. 
 
Only 8 mt of herring were reported to have been landed in Cape May in 2004. 
 
 

7.5 OTHER FISHERIES 
This section identifies and describes other fisheries that may be affected by the action proposed in 
Amendment 1 to the Herring FMP.  “Other fisheries” is one of the valued ecosystem components (VECs) 
identified specifically for Amendment 1.  VECs represent the resources, areas, and human communities 
that may be affected by a Proposed Action or alternatives and by other actions that have occurred or will 
occur outside the Proposed Action.  VECs are the focus of an EIS since they are the “place” where the 
impacts of management actions are exhibited.  This section is designed to enhance the readers’ 
understanding of the historical, current, and near-future conditions (baselines and trends) in order to fully 
understand the anticipated environmental impacts of the management alternatives and independent 
measures under consideration in this amendment. 
 
The following general description of other fisheries is updated from the Atlantic Herring FMP (March 
1999) and the recently-published Final Environmental Impact Statement (FEIS) for Minimizing Impacts 
of the Atlantic Herring Fishery on Essential Fish Habitat (NMFS, January 2005).  Both of these 
documents, as well as the corresponding management plans for other fisheries, should be referenced for 
additional information about these fisheries, which may be affected by the Atlantic herring fishery and/or 
the measures in Amendment 1. 

                                                 
148 http://www.stalkerfishingcharters.com/  
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7.5.1 Atlantic Mackerel Fishery 
Atlantic mackerel is a fast swimming, pelagic, schooling species distributed between Labrador (Parsons 
1970) and North Carolina (Anderson 1976a).  Sette (1950) proposed the existence of two separate 
spawning contingents within the Atlantic mackerel stock.  The southern contingent begins a northward 
migration from waters off North Carolina in early spring to spawn primarily in the Mid-Atlantic Bight 
during April and May.  The northern contingent migrates to southern New England in late May and 
continues a northerly migration to spawn during June and July in the Gulf of St. Lawrence (Hoy and 
Clark 1967; Bigelow and Schroeder 1953).  Spawning typically occurs in continental shelf surface waters 
at temperatures of 45 to 57o F, with peak spawning around 50 to 54o F (Grosslein and Azarovitz 1982). 
 
Predation mortality, believed to be the largest source of natural mortality on the mackerel stock, has a 
major influence on its population dynamics (Overholtz et al. 1991b).  Atlantic mackerel are consumed by 
a variety of predators including king mackerel, bluefish, goosefish, weakfish, sharks species (spiny 
dogfish, bigeye thresher, thresher, shortfin mako, tiger shark, blue shark, dusky shark) tunas, bonitos, 
swordfish, gadoids (Atlantic cod, silver hake, red hake, white hake, pollock), thorny skate and squids 
feeding on mackerel less than 10 to 13 cm (Scott and Tibbo 1968; Maurer and Bowman 1975; Stillwell 
and Kohler 1982, 1985; Bowman and Michaels 1984; Collette in prep.).  Seabirds and marine mammals 
such as pilot whales, common dolphins, harbor seals, and porpoises are also significant predators (Smith 
and Gaskin 1974; Payne and Selzer 1983; Overholtz and Waring 1991; Montevecchi and Myers 1995).  
As such, the trophic interactions between Atlantic mackerel and these predatory species remain important. 
 
More detailed information on the stock characteristics and ecological relationships of Atlantic mackerel is 
available in a source document entitled “Essential Fish Habitat Source Document: Atlantic mackerel, 
Scomber scombrus, Life History and Habitat Characteristics” (Studholme et al. 1999).  An electronic 
version of this document is available at the following website: 
http://www.nefsc.noaa.gov/nefsc/habitat/efh/ 
 
Atlantic mackerel have a long history of exploitation off the north-eastern coast of the United States 
dating back to colonial times.  American colonists of the 1600s considered mackerel one of their most 
important staple commodities (Hoy and Clark 1967).  The principal commercial gear was the haul seine 
prior to 1800.  Hook and line then became the primary gear until about 1850 when the purse seine was 
introduced and largely replaced the traditional hook and line method (Anderson and Paciorkowski 1978). 
 
Landings remained low during the period 1886-1924, averaging 18,100 mt per year (9,400 mt US, 11,700 
mt Canadian).  The fishery changed significantly during this period as vessels changed from sail to motor 
power and market demand shifted from salted to fresh mackerel.  Average annual landings subsequently 
increased to 35,200 mt (23,500 mt US, 11,700 mt Canadian) for the period 1925-1949 with the highest 
level of 49,200 mt in 1944.  Landings gradually declined during the next decade, falling to 6,100 mt in 
1959 (Hoy and Clark 1967; Anderson and Paciorkowski 1978).  
 
The modern northwest Atlantic mackerel trawl fishery was established by the European distant-water 
fleets (DWF) in the early 1960s.  While the first DWF landings reported in 1961 were not large (11,000 
mt), they increased substantially to over 114,000 mt by 1969.  Total international commercial landings 
(NAFO Subareas 2-6) peaked at 437,000 mt in 1973 and then declined sharply to 77,000 by 1977 
(Overholtz 1989).  
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The decline in DWF landings was due in large part to the implementation of the Magnuson-Stevens Act 
in 1976, which expanded the EEZ and established U.S. control of the portion of the mackerel fishery 
occurring in NAFO Subareas 5 and 6.  Within U.S. waters, the foreign mackerel fishery was restricted by 
NOAA to certain areas or "windows".  DWF landings in U.S. waters declined from an unregulated level 
of 385,000 mt in 1972 to less than 400 mt from 1978-1980.  Following implementation of the mackerel 
FMP in 1978, foreign mackerel catches were permitted to increase gradually to 15,000 mt in 1984 
reaching a peak of about 43,000 mt in 1988.  At roughly the same time, U.S. commercial landings of 
mackerel increased steadily from around 3,000 mt in the early 1980s to greater than 31,000 mt by 1990. 
 
In the 1990s, U.S. management policy eliminated the directed foreign mackerel fishery in the EEZ.  
Mackerel landings by U.S. vessels in the 1990s ranged from 4,700 mt in 1993 to 15,500 mt in 1996 and 
1997.  U.S. Landings were approximately 12,500 mt in 1999 and declined to 5,600 mt in 2000.  Since 
2000, mackerel landings have increased markedly, reaching 12,300 mt in 2001, 21,500 mt in 2002, 
30,700 mt in 2003, and approximately 57,300 mt in 2004. 
 
Based on Vessel Trip Report (VTR) data from 1996-2004, the vast majority (98.8%) of commercial 
Atlantic mackerel landings are taken using trawl gear (Table 131).  Among trawl types, paired midwater 
otter trawls have become increasingly more important in recent years.  From 2002-2004, paired midwater 
trawls comprised 62% of commercial Atlantic mackerel landings, while unspecified midwater trawls 
accounted for 29% of landings, and bottom otter trawls only 9% of landings.  By comparison, from 1996-
2000, paired midwater trawls landings comprised only 0.3% of total commercial mackerel landings, while 
unspecified midwater trawls accounted for 45% of landings, and bottom otter trawls accounted for 52% of 
landings. 
 
The number of vessels permitted to participate in the commercial Atlantic mackerel fishery has grown 
from 1,816 in 1997 to 2,414 in 2004.  Nevertheless, the majority (95%) of the total commercial mackerel 
landings during this timeframe has come from only 30 vessels.  These vessels range in size from 115 to 
476 gross tons (median = 177 gtons), and are between 76 and 150 feet in length (median = 97 ft).  Crew 
size for these vessels ranges between 3 and 14 (median = 7). 
 
New Jersey, Massachusetts, and Rhode Island are the primary states for the commercial landings of 
Atlantic mackerel (Table 132).  The distribution of Atlantic mackerel commercial landings by state 
according to the 1997-2004 VTR data indicate that landings in these states comprised 98% of the total 
landings (44% from New Jersey; 29% from Massachusetts, and 25% from Rhode Island).  Landings are 
generally highest in New Jersey, but have occasionally peaked in Rhode Island (1997 and 2002).  
Landings in Massachusetts increased dramatically in 2003 and 2004 compared to previous years. 
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Table 131  Atlantic Mackerel Commercial Landings (Metric Tons) by Gear from 1997-2004 (VTR Data) 

1997 1998 1999 2000 2001 2002 2003 2004 1997-2004 
GEAR 

mt pct mt pct mt pct mt pct mt pct mt pct mt pct mt pct mt pct 

TRAWL, OTTER, MIDWATER PAIRED 0 0% 2,282 15% 45 0% 103 2% 0 0% 14,523 55% 19,313 52% 41,563 73% 77,829 44% 

TRAWL, OTTER, MIDWATER 6,167 42% 5,242 35% 5,393 47% 3,619 64% 6,832 76% 9,110 35% 13,032 35% 11,281 20% 60,675 34% 

TRAWL, OTTER, BOTTOM, FISH 7,855 53% 7,051 47% 5,657 49% 1,555 28% 1,869 21% 2,352 9% 4,343 12% 4,080 7% 34,763 20% 

ALL OTHERS 663 5% 297 2% 448 4% 340 6% 274 3% 323 1% 126 0% 392 1% 2,863 2% 

TOTAL 14,685 100% 14,872 100% 11,544 100% 5,618 100% 8,975 100% 26,307 100% 36,814 100% 57,316 100% 176,131 100% 
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Table 132  Atlantic Mackerel Commercial Landings (Metric Tons) by State from 1997-2004 (VTR Data) 

1997 1998 1999 2000 2001 2002 2003 2004 1997-2004 
STATE 

mt Pct mt Pct mt Pct mt Pct mt Pct mt Pct mt Pct mt Pct mt Pct 
NJ 4,187 29% 10,196 69% 8,532 74% 4,495 80% 8,335 93% 7,446 28% 15,136 41% 19,560 34% 77,885 44% 

MA 347 2% 1,460 10% 880 8% 222 4% 119 1% 2,675 10% 12,611 34% 32,520 57% 50,834 29% 

RI 9,202 63% 2,431 16% 1,776 15% 596 11% 348 4% 15,965 61% 7,747 21% 5,097 9% 43,163 25% 

CT 62 0% 50 0% 58 1% 17 0% 24 0% 62 0% 1,089 3% 46 0% 1,407 1% 

VA 315 2% 292 2% 109 1% 43 1% 105 1% 4 0% 57 0% 49 0% 974 1% 

NY 236 2% 153 1% 107 1% 68 1% 25 0% 87 0% 59 0% 31 0% 766 0% 

ME 7 0% 168 1% 15 0% 162 3% 4 0% 42 0% 113 0% 4 0% 516 0% 

NH 289 2% 9 0% 11 0% 3 0% 6 0% 24 0% 0 0% 0 0% 342 0% 

NC 24 0% 45 0% 47 0% 7 0% 6 0% 0 0% 0 0% 7 0% 137 0% 

MD 12 0% 62 0% 10 0% 7 0% 3 0% 3 0% 1 0% 1 0% 99 0% 

DE 3 0% 5 0% 0 0% 0 0% 0 0% 0 0% 0 0% 0 0% 8 0% 
Grand 
Total 14,685 100% 14,872 100% 11,544 100% 5,618 100% 8,975 100% 26,307 100% 36,814 100% 57,316 100% 176,131 100% 
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The overlap between the Atlantic herring and mackerel fisheries is important, as many of the same vessels 
and processing plants participate in both of these fisheries, and many of the participants are primarily or 
entirely economically dependent on these two fisheries.  Table 46 on p. 302 of this document reports per 
vessel average value of herring landings and the average dependence on herring and mackerel by 
principal gear for vessels that averaged greater than 1 mt of herring per trip.  Purse seine vessels do not 
depend on mackerel for income and are almost entirely dependent on herring.  Single midwater trawls get 
as much as 44% of their revenue from herring and as much as 25% from mackerel, on average.  Pair trawl 
vessels derive as much as 63% of their revenue from herring and as much as 49% of their revenue from 
mackerel  Bottom trawl vessels are not significantly dependent on either herring or mackerel. 
 
Table 133 shows that in 2002, nine (9) of the 254 directed mackerel trips greater than 1 mt had greater 
than 25 mt of herring landed on the same trip.  No directed mackerel trips landed between 15 and 25 
metric tons of herring, and six (6) trips landed between 0 and 15 mt of incidental herring landings during 
2002.  In 2001, nearly all directed mackerel trips landed no herring with the exception of three (3) trips 
that landed between 0 and 1 mt of herring.  In 2000, three (3) of the 95 directed mackerel trips greater 
than 1 mt landed greater than 25 mt of herring on the same trip.  No directed mackerel trips landed 
between 15 and 25 mt of herring, and two (2) trips had between 0 and 15 mt of incidental herring landings 
during 2000.  Therefore, based on data from recent years, the incidental catch of herring on directed 
mackerel trips appears to be low.  This issue may become more of a concern if/when the Atlantic 
mackerel fishery expands beyond recent levels.  Information presented in the Mid-Atlantic Council’s 
2005 specification package for the Atlantic mackerel fishery suggests that expansion of the mackerel 
fishery is already occurring and will likely continue through the 2005 fishing year. 
 
Table 133  Incidental Catch of Herring on Directed Mackerel Trips 

 2000 2001 2002 
Number of directed trips with 
greater than 1 mt of mackerel 95 122 254 

Number of trips with herring catch 
> 0 and < 15 mt 2 

3 
(maximum of 1 mt 
of herring) 

6 

Number of trips with herring catch 
between 15 and 25 mt 0 0 0 

Number of trips with herring catch 
> 25 

3 
(maximum of 120 
mt of herring) 

0 
9 
(maximum of 109 
mt of herring) 

 
Impacts of the Proposed Action on the Atlantic mackerel fishery are discussed in detail in Section 8.5.2 of 
this document. 
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7.5.2 American Lobster Fishery 
A complete description of the American lobster fishery can be found in the ASMFC Interstate 
Management Plan for American Lobster.  General information to characterize the fishery is provided 
below.  The overlap between the lobster fishery and the herring fishery is due to the utilization of herring 
for lobster bait.  Some communities, especially those in Maine, are extremely dependent on the herring 
fishery for lobster bait.  Dependence on herring for lobster bait is discussed in more detail in Section 
7.4.1.4.3 of this document (p. 319). 
 
The American lobster (Homarus americanus) supports one of the most valuable commercial fisheries in 
the Northeast United States with an annual estimated revenue in excess of $300,000,000 since 1995 
(NEFSC 2001).  The U.S. lobster resource occurs in continental shelf waters from Maine to North 
Carolina.  Three stocks have been identified based primarily on regional differences in life history 
parameters.  They are; the Gulf of Maine (GOM), Georges Bank (GBK), and Southern New England 
(SNE).  Each stock supports both an inshore and offshore component, however total U.S. lobster landings 
are primarily comprised of catch from nearshore waters (0 to 12 nautical miles). 
 
The management unit for American Lobster is the entire Northwest Atlantic Ocean and its adjacent 
inshore waters where lobsters are found from Maine through North Carolina.  The Atlantic States Marine 
Fisheries Commission (ASMFC) manages the lobster fishery in state waters (0-3 miles from shore) and 
the National Marine Fisheries Service (NMFS) manages the lobster fishery in federal waters (3-200 miles 
from shore), both under the authority of the Atlantic Coastal Fisheries Cooperative Management Act.  
The fishery management plan (FMP) is written to provide for the management of lobsters throughout 
their range.  The FMP is designed to specify a uniform program regardless of lines that separate political 
jurisdictions, to the extent possible. The different management authorities are expected to take necessary 
actions to apply the provisions of this FMP in waters under their respective jurisdictions.  For 
management purposes, the management unit is subdivided into seven areas that cut across stock 
boundaries in many cases. 
 

7.5.2.1 Regulatory History 
The ASMFC American Lobster Board approved Amendment 3 in December of 1997.  The plan is 
designed to minimize the chance of population collapse due to recruitment failure.  The goal of the 
amendment is to have a healthy American Lobster resource and management regime, which provides for 
sustained harvest, maintains appropriate opportunities for participation, and provides for cooperative 
development of conservation measures by all stakeholders. 
 
Amendment 3 defines overfishing for the American Lobster resource to occur “when it [any stock] is 
harvested at a rate that results in egg production from the resource, on an egg-per-recruit basis, that is less 
that 10% of the level produced by an unfished population”.  The primary management measures used to 
prevent overfishing include a minimum size, protection of egg bearing females, and trap limits. 
 
Amendment 3 established a framework for area management, which includes industry participation 
through seven Lobster Conservation Management Teams (LCMT).  The LCMTs were encouraged to 
develop a management program, which suits the needs of the area while meeting targets established in the 
plan.  The Board adopted a three-phase approach to incorporate the LCMT recommendations, which 
involved three addenda to Amendment 3.  Addendum I incorporated measures from the LCMT proposals 
directed at effort control.  After consideration of the stock assessment and peer review results in ASMFC 
(2000), the Board initiated the development of Addendum II in August 2000 to continue implementation 
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of the 1998 LCMT proposals.  Addendum III incorporates the alternative management measures 
presented to the Board for the purposes of meeting F10% by calendar year 2008. 
 
Addendum IV address four different issues of lobster management: a proposal from the Area 3 LCMT; 
concern about stock conditions in Area 2; new information about vent selectivity; and a desire to change 
the interpretation of the most restrictive rule (see below). 
 
American Lobster Addendum IV outlines a transferable trap program for Area 3.  This program allows 
Area 3 lobster fishermen to transfer trap tags to other lobster fishermen.  Along with other measures, the 
addendum Area 3 transferability program establishes an overall trap cap and conservation taxes for 
transferring traps. 
 
Addendum IV includes an interim benchmark goal based on survey information and a Total Allowable 
Landings to be used as a performance measure.  This Addendum includes an effort control program and 
gauge increases for Area 2.  
 
Addendum IV changes the circular vent size requirement from 2 ½ inches to 2 5/8 inches.  In addition, 
vent sizes of 2 1/16" rectangular and 2 11/16" circular are required for those LCMA’s (LCMA 3, 2, OCC) 
that have scheduled increases to a 3 1/2" minimum legal carapace length.  
 
Addendum IV applies the most restrictive rule on an area trap cap basis without regard to the individual’s 
allocation.  Fishermen who designate multiple management areas on their permits are bound by the most 
restrictive management measures of those areas’ trap caps.  They are allowed to fish the number of traps 
they are allocated in that most restrictive area. 
 
Addendum V amends the overall trap cap set by Addendum IV based on comments gathered at public 
hearings expressing concern that the overall trap cap of 2600 may be too high.   Addendum V includes an 
overall trap cap of 2200 with the higher tax imposed when the purchaser owns 1800 to 2200 traps.   
 
Addendum VI replaces two of the effort control measures of Addendum IV, permits and eligibility 
period.  No new Area 2 permits will be distributed after December 31, 2003 and to qualify for an Area 2 
permit endorsement, a permit holder must document landings between January 1, 1999 and December 31, 
2003. 
 
 

7.5.2.2 Recent Stock Assessment 
Conclusions and recommendations in the most recent assessment (July 2000) were similar to conclusions 
and results from previous assessments.  Lobster in all three stock areas were overfished (i.e. recent fishing 
mortality rates > F10%) according to the overfishing definition in the Fishery Management Plan for 
American lobster.  Stock assessment committee members agreed that all three stocks were subject to 
growth overfishing, the fishing mortality rate that maximizes yield in weight per recruit).  At that time, 
the abundance and recruitment levels were high and the majority agreed that recruitment overfishing was 
not occurring.  A number of new assessment approaches were investigated for American lobster. The 
status of the stock is that overfishing is occurring and it is unknown is the stock is overfished.  
 
A panel of reviewers generally supported results and conclusions from the last assessment, noted serious 
shortcomings in biological and fishery data used to assess the stock, and recommended further work on 
new modeling approaches. 
 



 

Amendment 1 FSEIS  May 3, 2006 459

Currently, the ASMFC Lobster Stock Assessment Committee is submitting an assessment for peer review 
this August.  Results of the peer review will be available in November. 
 
 

7.5.2.3 Landings 
The U.S. lobster fishery is conducted in the three stock units: the Gulf of Maine, Georges Bank, and 
Southern New England.  Each area has an inshore and offshore component to the fishery, with the inshore 
fishery dominating in the Gulf of Maine and Southern New England, and the offshore fishery dominating 
in the Georges Bank stock unit.  The Gulf of Maine supports the largest fishery, constituting 74% of the 
U.S. landings between 1981 and 2003, and 85% from 2001 to 2003.  Southern New England has the 
second largest fishery accounting for 21% of the U.S. landings between 1981 and 2003.  This fishery has 
experienced dramatic declines in landings and has accounted for only 12% of the U.S. landings from 2000 
to 2003, reaching a time series low of 8% in 2003.  Georges Bank constitutes the smallest portion of the 
U.S. fishery, averaging 5% of the landings from 1981 to 2003.  During this time period the Georges Bank 
fishery has remained stable. 
 
The Gulf of Maine fishery is primarily carried out by fisherman from the states of Maine, Massachusetts, 
and New Hampshire.  This fleet is comprised mainly of small vessels (22 and 42 feet) that make day trips 
in nearshore waters (less than 12 miles).  The Gulf of Maine also has a smaller-scale offshore fishery 
comprised of larger boats that make multi-day trips.   
 
Commercial lobster landings in the Gulf of Maine were stable between 1981 and 1989 averaging 14,600 
metric tons, then increased dramatically from 1990 (19,200 mt) to 1999 (30,000 mt), and have remained 
at record high levels since (1999 to 2003 mean = 30,281 mt) (Table and Figure 3.2.1.1).  The increase in 
landings in the GOM was dominated by catch from the state of Maine, which tripled between 1981 and 
2003.  These increases were particularly strong in the mid-coast portion of the state.  Landings from New 
Hampshire varied without trend around a mean of 613 metric tons between 1981 and 2003.  
Massachusetts’s landings increased from 1981 to 1990, remained high between 1991 and 2000 (averaging 
4,979 mt), and have declined to a time series low in 2003 (3,448 mt). 
 
The number of traps fished in the Gulf of Maine was fairly stable between 1982 and 1993 averaging 
approximately 2.3 million traps.  Since 1993 there has been a dramatic increase in the number of traps, 
reaching a time series high of 3.6 million traps in 2003.  In the Maine fishery, traps varied without trend 
around an average of 2 million between 1982 and 1993, and then increased reaching a time series high of 
3.1 million in 2003.  The trend in the Massachusetts portion of the fishery is quite different.  In this 
portion traps increased substantially from a time series low in 1982 (247,000 traps) to a time series high 
in 1991 (399,000 traps), and have remained fairly stable averaging 382,000 traps between 1992 and 2003.  
Effort data for the New Hampshire fishery is only available from 1989 to present, during which traps 
fished varied without trend around an average of 44,000. 
 
The Georges Bank fishery is primarily carried out by fisherman from the states of Massachusetts and 
Rhode Island, with a smaller number of participants from Connecticut and New Hampshire.  This fleet is 
comprised of larger vessels (55 to 75 feet) that make multi-day trips.  Georges Bank also has a smaller-
scale inshore fishery comprised of smaller boats that make day trips along the outer arm of Cape Cod. 
 
Commercial lobster landings in the Georges Bank stock unit have generally varied between 1200 and 
1600 metric tons since the early 1980s (1981 to 2003 mean = 1,380 mt).  Catch from the state of 
Massachusetts comprised the majority of the Georges Bank landings, averaging 67% of the total from 
1981 to 2003.  This proportion has increased in the later part of the time series, whereby Massachusetts 
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accounted for greater than 80% of the landings from 2001 to 2003.  Rhode Island accounted for the 
second largest proportion of landings on Georges Bank (1981 to 2003 mean = 28%), however, this 
proportion has declined over the coarse of the time series reaching a low of 7% in 2003.  Prior to 1993, 
New Hampshire did not have consistent landings from Georges Bank.  From 1993 to 2003, NH landings 
were stable, averaging 113 metric tons.  Landings from all other states comprised less than 5% of the 
Georges Bank landings throughout the time series. 
 
The Southern New England (SNE) fishery is carried out by fisherman from the states of Connecticut, 
Massachusetts, New York, and Rhode Island, with smaller contributions from the states of New Jersey, 
Delaware, and Maryland.  This fleet is comprised mainly of small vessels (22 and 42 feet) that make day 
trips in nearshore waters (less than 12 miles).  Southern New England also has a considerable offshore 
fishery comprised of larger boats (55’ to 75’) that make multi-day trips to the canyons along the 
continental shelf.  Between 1981 and 2003, the inshore and offshore portions of this fishery accounted for 
75% and 25% respectively of the total SNE landings. 
 
Commercial landings in the SNE stock increased sharply from the early 1980s to the late 1990s, reaching 
a time series high of 10,054 metric tons in 1997.  Landings remained near time series highs until 1999, 
then declined dramatically back to levels observed in the early 1980s.  The majority of the catch in SNE is 
landed by Rhode Island (1981 to 2003 mean = 37 %), followed by New York (23%), Connecticut (16%), 
Massachusetts (14%), and New Jersey/Delaware/Maryland/Virginia (10%) in descending order.  
Landings trends among states within the SNE stock were generally similar to the overall trend.  One 
notable exception is New York, where the increase in the late 1990s and decline in the early 2000s are 
much more dramatic. 


