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EXECUTIVE SUMMARY
Introduction

This final environmental impact statement (FEIS) for the Essential Fish Habitat Components of
the Atlantic Herring Fishery Management Plan (FMP) evaluates management alternatives to
minimize impacts of the Atlantic herring fishery on essential fish habitat (EFH). It is prepared by
the National Marine Fisheries Service (NMFS) and is developed in accordance with the National
Environmental Policy Act (NEPA) and the Magnuson-Stevens Fishery Conservation and
Management Act (MSA), the latter being the primary domestic legislation governing fishery
management of the nation's marine fisheries and resources. In 1996, Congress passed the
Sustainable Fisheries Act (SFA), which amended and re-authorized the MSA and introduced
new emphasis on rebuilding overfished fisheries, ending overfishing, minimizing bycatch and
bycatch mortality, and minimizing to the extent practicable the adverse impacts of fishing
activity on essential fish habitat (EFH).

This is a non-traditional impact statement in the sense that is not an analysis of a proposed
federal action. Rather, it is an evaluation of whether future federal action is needed to minimize
to the extent practicable possible adverse effects of fishing on Atlantic herring EFH and of
Atlantic herring fishing on the EFH of other managed species. The genesis of this document
derives from the settlement of the AOC vs. Daley case (discussed below) wherein NOAA
Fisheries agreed to draft an EIS on this matter. Subsequent to the settlement, it became clear to
NOAA fisheries that future federal action was unnecessary to minimize the adverse EFH impacts
of the Atlantic herring fishery, and, accordingly, that traditional analysis under NEPA would not
be triggered. Nevertheless, NOAA Fisheries agreed in the settlement to draft an EIS addressing
EFH impacts of this fishery and the present document, its unconventional context
notwithstanding, does just that.

Purpose of This Document

The purpose of this FEIS is to comply with section 303(a)(7) of the Magnuson-Stevens Fisheries
Conservation Management Act (MSA). More specifically, the purpose is to evaluate the potential
adverse effects of fishing on Atlantic herring EFH and on the EFH of other species, and to
minimize to the extent practicable any adverse effects which are more than minimal and not
temporary in nature. This action is being undertaken to ensure the conservation and enhancement
of EFH as required under the MSA.

The EFH components of the Atlantic Herring FMP were developed as part of an Omnibus
Amendment prepared by the New England Fishery Management Council for all NEFMC
managed species (NEFMC 1998a). The EFH Omnibus Amendment was approved for Atlantic
herring by the Secretary of Commerce on October 27, 1999. The final rule implementing the
Atlantic herring FMP to allow for the development of a sustainable Atlantic herring fishery was
published on December 11, 2000 (65 FR 77450).

During the NEFMC’s development of the Atlantic Herring FMP, a lawsuit brought by several
environmental organizations (American Oceans Campaign (AOC) et al. v. Daley et al.) resulted



in a ruling by the U.S. District Court for the District of Columbia (Court) on September 13,
2000. In that ruling, the Court enjoined the Federal Defendants from enforcing the EFH
amendments that were challenged in the suit (which included amendments to all of the New
England Council’s fishery management plans) until such time as they performed “a new and
thorough EA or EIS” for each of the EFH amendments, in compliance with NEPA. On
December 5, 2001, the Plaintiffs and the Federal Defendants proposed to the Court a Joint
Stipulation and Order (Stipulation), which was accepted by the Court on December 17, 2001. In
that Stipulation, the Federal Defendants, acting through the National Marine Fisheries Service
(NMFS) were ordered to:

1) Prepare FEISs for all fisheries challenged in the lawsuit.

2) Comply with the requirements of all applicable statues, including NEPA; the Council on
Environmental Quality (CEQ) NEPA implementing regulations, 40 C.F.R. Parts 1500-
1508; and the National Oceanic and Atmospheric Administration (NOAA)
Administrative Order 216-6.

3) Include analyses of environmental impacts of fishing on EFH, including direct and
indirect effects, as defined in the EFH regulations at 50 C.F.R. 600.810, and analyses of
the environmental impacts of alternatives for implementing the requirement of the MSA,
that the FMP “minimize, to the extent practicable, adverse effects on [EFH] caused by
fishing.”

4) Consider a range of reasonable alternatives for minimizing the adverse effects (as defined
by the EFH regulations to be “any reduction in the quality or quantity of EFH”) of fishing
on EFH, including potential adverse effects. This range of alternatives will include “no
action” or status quo alternatives and alternatives set forth specifying fishery
management actions that can be taken by NMFS under the MSA. The alternatives may
include a suite of fishery management measures, and the same fishery management
measures may appear in more than one alternative.

5) Identify one preferred alternative, except that, in the FEIS, NMFS may elect, if it deems
appropriate, to designate a subset of the alternatives considered in the draft EIS as the
preferred range of alternatives, instead of designating only one preferred alternative.

6) Present the environmental impacts of the alternatives in comparative form, thus sharply
defining the issues and providing a clear basis for choice among the options, as set forth
in CEQ regulation 40 C.F.R. 1502.14.

The Stipulation required that NMFS approve an amendment, if required, to the Atlantic Herring
FMP and implementing measures by no later than September 10, 2005. NMFS is preparing this
separate FEIS to fulfill terms of the Stipulation. Therefore, this FEIS evaluates the potential
adverse effects of fishing on Atlantic herring EFH, including the effects of Atlantic herring
fishing on the EFH of other species, and evaluates management measures to minimize to the
extent practicable any adverse effect by the Atlantic herring fishery on EFH that is more than
minimal and not temporary in nature.

Overview of the EFH Elements of the FEIS
Based in part on the issues identified during scoping, this FEIS includes an evaluation of the

potential effects of the directed Atlantic herring commercial fishery on EFH for Atlantic herring
and other federally-managed species in the Northeast region of the U.S. and evaluates



alternatives to minimize to the extent practicable the adverse effects on EFH from herring
fishing. It also includes an evaluation of the effects of non-fishing activities and of non-MSA.-
regulated fisheries on Atlantic herring EFH. The analysis considers the no-action alternative,
along with a range of other reasonable alternatives. Information from the 1998 EA (included in
the Atlantic herring FMP) is reflected in this analysis. However, additional information and the
selection of alternatives come from a review of the best scientific information available,
including new information made available since the fishery management plan was originally
completed.

Herring Fishery Impacts on EFH

The two primary gear types used in the Atlantic herring fishery are mid-water trawls and purse
seines. These are the only gears used to directly harvest herring in federal waters of the
Northeast region. A small quantity of herring (about 2% of total landings during 2000-2002) are
taken as incidental catch with bottom trawls in the whiting, northern shrimp, and multi-species
groundfish fisheries. Herring are also caught with mid-water trawls in the Atlantic mackerel
fishery. A very small amount of herring is harvested with “fixed gear” (stop seines and weirs) in
state waters on the eastern Maine coast.

Herring are extremely sensitive to noise and schools are known to disperse when approached by
vessels or when disturbed by mid-water nets or purse seines. This disturbance could be
interpreted as a potential impact on the pelagic habitat of juvenile or adult herring. The effect,
however, is known to be temporary: schools of herring that are dispersed by vessels or mid-water
trawls re-form quickly after passage of the boat or the net, within a matter of minutes. This may
adversely affect the pelagic habitat for juvenile and adult herring, but the effects are minimal and
temporary in nature and do not need to be minimized.

The other potential impact of mid-water trawls and purse seines on Atlantic herring EFH is on
the habitat for herring eggs. In order for herring egg EFH to be more than minimally impacted
by these gears, the gears would have to 1) contact bottom habitats that are used by herring for
spawning, and 2) disturb the bottom in a way that reduces its functional value as an egg habitat.
According to information obtained from fishermen, bottom contact occasionally occurs on
smooth sand or mud bottom when herring are very close to the bottom and can not be caught
unless the net is towed just above or on the bottom. Contact with hard bottom is avoided because
the gear is not designed to withstand contact with rocky substrates. When contact occurs, it is by
chains attached to the footrope, by the footrope itself, or by two heavy weights attached to the
wings of the net. The trawl doors do not contact the bottom. Contact by the belly of the net
easily abrades the nylon twine meshes of the net, even on sandy bottom.

Because any bottom contact by mid-water trawls used in the Northeast U.S. Atlantic herring
fishery is most likely to be limited to flat mud and sand substrates, and because herring do not
deposit eggs on mud, habitats utilized as herring egg EFH that are most likely to be vulnerable to
impacts from mid-water trawls would be in sandy bottom areas. However, herring mid-water
trawls only contact the bottom occasionally and many sand bottom habitats where herring spawn
(e.g., on Georges Bank) are located in fairly shallow depths that are subject to scouring action by
strong bottom currents. Herring spawn, in fact, in locations characterized by strong bottom



currents. Therefore, if there are any adverse impacts of mid-water trawls in sandy bottom
habitats, they are not more than minimal or temporary in nature and do not need to be
minimized.

Bottom contact by mid-water trawls may also occasionally occur in gravel bottom spawning
habitats on Georges Bank that are free of rocks. However, there is no reason to believe that the
effects of dragging an object such as a heavy weight or a length of chain over a sand, gravel, or
rocky bottom would reduce the functional value of the substrate as a habitat for herring eggs.
The only exception to this would be benthic macrophytes or emergent epifauna — attached algae,
bryozoans, etc. — that herring eggs also stick to and which are easily damaged or removed from
the bottom by bottom-tending fishing gear. This type of egg substrate is not very common,
however. There is no evidence to indicate that herring are less likely to deposit their eggs on
bottom habitats composed of gravel, sand, cobble, and shell fragments that have been disturbed
by fishing gear than on un-disturbed substrate, or that eggs deposited on disturbed substrates
would have a reduced survival rate.

Purse seines are used almost exclusively in the Gulf of Maine in coastal and offshore waters.
Because they are so deep (up to 50 meters), they sometimes contact the bottom when they are
first set out, before they are “pursed.” Before the net is pursed, the bottom lead lines can be
pushed across the bottom for short distances by tidal currents, causing disturbance to benthic
organisms and substrates. If there are impacts to benthic habitats, they would be more
pronounced in complex, rocky bottom areas which are more vulnerable to disturbance (Auster
and Langton 1999, NEREFHSC 2002). Although purse seines may occasionally contact bottom
habitats that provide substrate for herring eggs in the Gulf of Maine, there is no evidence to
suggest that disturbance of bottom substrates by this gear reduces the quality of herring egg EFH.
Therefore, the potential adverse impacts of purse seines are also minimal and temporary in
nature.

Additional information supporting the conclusion that mid-water trawls and purse seines do not
contact the bottom to any significant degree is provided by bycatch data available from observers
placed aboard commercial herring fishing vessels. For this analysis, bycatch data were sorted
into three categories: pelagic species that occupy the water column, “semi-demersal’”” species that
live near the bottom, but do not normally rest on the bottom), and demersal species that are in
direct contact with the bottom most of the time.

Data were obtained from 110 mid-water (single boat and pair trawlers) and 31 purse seine trips,
representing catches of 41 million Ibs (18,660 metric tons) and 5 million Ibs (2,317 mt) of
Atlantic herring, respectively. The results indicate that 1.8% of the mid-water trawl catch and
1.5% of the purse seine catch was composed to species other than herring. Almost all of the
bycatch taken by purse seines was composed of pelagic species (spiny dogfish). Bycatch in mid-
water trawls was almost equally divided between pelagic and semi-demersal species: demersal
species accounted for three hundred-thousandths of a percent (140 Ibs during 110 trips that
produced over 41 million Ibs of herring). Most of the semi-demersal catch was composed of
silver hake, a species that leaves the bottom at night in pursuit of prey. The primary non-target
pelagic species caught in herring mid-water trawls are Atlantic mackerel, spiny dogfish,



alewives, and blueback herring. These results support the conclusion that any contact of the
bottom by herring mid-water trawls or purse seines is negligible.

Conclusions:

There are indications that mid-water 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. Howver, after reviewing all the available information, the NMFS
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.

e Bottom contact by mid-water 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.

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

e Mid-water 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.

e 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.

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

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

Impacts of the Herring Fishery on EFH for Other Species

It is possible that occasional bottom contact by mid-water herring trawls could potentially affect
EFH for benthic life stages of species in the Northeast region, especially those that occupy sand
and mud habitats that may be disturbed from time to time by mid-water trawls. Purse seines
could have similar effects in a variety of benthic habitat types. Most of the species and life
stages with benthic EFH that has been determined to be vulnerable to adverse effects of mobile,
bottom-tending gears inhabit sand or mud bottom. EFH for these species and life stages could
possibly be vulnerable to any bottom disturbance caused by mid-water trawls or purse seines as
well. Because any bottom contact by herring mid-water trawls is limited primarily to sand and



mud bottoms, no adverse impacts are expected on rocky or gravel substrates. If the quality of
benthic EFH for other species in the NE region is reduced as a result of bottom contact by
herring fishing gear, the effects are no more than minimal or temporary in nature.

Impacts of Other MSA Fisheries on Atlantic Herring EFH

The following bottom-tending fishing gears could potentially affect herring egg EFH: bottom
otter trawls that catch fish and northern shrimp, scallop dredges, lobster pots, fish and hagfish
pots, bottom gill nets, and bottom longlines. However, EFH for Atlantic herring eggs and
spawning adults in the Northeast region has been ranked low in terms of its vulnerability to the
effects of bottom otter trawls, scallop dredges, pots and traps, and bottom gill nets and longlines.
Essential fish habitats with a low vulnerability rank are not considered to be adversely impacted
to a degree that is more than minimal or temporary in nature.

Disturbance of bottom sediments that serve as substrates for herring eggs by any kind of bottom-
tending gear is not likely to cause a reduction in the functional value of the habitat. There is no
evidence to indicate that herring are less likely to deposit their eggs on bottom habitats composed
of gravel, sand, cobble, and shell fragments that have been disturbed by any kind of mobile,
bottom-tending fishing gear than on un-disturbed substrate, or that eggs deposited on disturbed
substrates would have a reduced survival rate.

In conclusion, bottom-tending mobile gears used in other MSA fisheries may have adverse
effects on benthic EFH for herring eggs or pelagic EFH for juvenile and adult herring, but they
are not more than minimal or temporary in nature.

Overall Gear Effects Determination

The fishing gear effects evaluation has lead to a determination that gear used in the directed
Atlantic herring fishery (mid-water 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.

Description of Management Alternatives

Although the fishing gear effects evaluation concludes that there are no adverse effects of the
Atlantic herring fishery on EFH that are more than minimal or longer than temporary in duration
(thus requiring no management measures pursuant to MSA), in order to fulfill the requirements
of the Court Order and Joint Stipulation, this FEIS includes an analysis of a range of alternatives
that might provide benefits to EFH.
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Alternative 1 - No Action Alternative (Preferred Alternative)

Under this alternative, no action would be taken that would affect existing Atlantic herring
fishing activities. This alternative includes the existing regulatory definition of mid-water trawls
(see Alternative 2).

Rationale: The fishing gears utilized in the directed Atlantic herring fishery are pelagic mid-
water trawls and purse seines. Mid-water trawls are prohibited from fishing on the bottom (see
alternative 2A). Therefore, there are no expected adverse EFH impacts of either of these gears
that require minimization.

Alternative 2 - Modifications to the Regulatory Definition of Midwater Trawls

There are three distinct options to modify the regulatory definition of midwater trawl gear for the
herring fishery. These are “stand alone” alternatives that could be implemented independently of
either Alternative 3 or 4. A modified mid-water trawl definition would apply at all times
throughout the range of the U.S. Atlantic herring fishery. The existing definition, which would
remain in place if none of the modifications were implemented, is as follows:

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.

Rationale: The intent of changing the regulatory definition of midwater trawl gear would be to
improve the enforceability of the regulation, thus making it more effective at eliminating any
bottom contact by the gear.

Option 2A. Modification to Midwater Trawl Gear Definition

Under this option, the regulatory definition of midwater trawl gear would be modified to reflect a
1999 recommendation of the NEFMC’s Enforcement Committee as follows:

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. The gear may not include discs, bobbins, or rollers on its
footrope or chafing gear as part of the net.

Option 2B. Modification to Midwater Trawl Gear Definition

Under this alternative, the regulatory definition of midwater trawl gear would be modified to
reflect the definition used in the West Coast Groundfish Management Plan (Pacific Management
Council). The regulatory definition would be revised as follows:

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. Midwater trawl nets must have unprotected footropes at the
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trawl mouth, and must not have rollers, bobbins, tires, wheels, rubber discs, or any similar device
anywhere in the net. The footrope of midwater trawl gear may not be enlarged by encircling it
with chain or by any other means. Ropes or lines running parallel to the footrope of midwater
trawl gear must be bare and may not be suspended with chains or any other materials.
Sweepings, including the bottom leg of the bridle, must be bare. For at least 20 ft. (6.15 m)
immediately behind the footrope or headrope, bare rope or mesh of 16-inch may encircle the net
under transfer cables, lifting of splitting straps (chokers), but must be: over riblines and
restraining straps; the same mesh size and coincide knot-to-knot with the net to which it is
attached; and no wider than 16 meshes.

Option 2C. Modification to Midwater Trawl Gear Definition

Under this alternative, the regultory definition of midwater trawl gear would be modified as
follows:

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. The gear may not include bobbins, rollers, rockhoppers on
its footrope or as part of the net.

Alternative 3 - Prohibit the Use of Midwater Trawls in Habitat Closed Areas

Recent amendments to the NEFMC Sea Scallop and Multispecies Fishery Management Plans
created seven habitat closed areas on Georges Bank and in the Gulf of Maine that are closed to
all mobile, bottom-tending fishing gears. These areas overlap considerably with areas that were
closed in 1994, 1998, and 2001 to any gear capable of catching groundfish. Because they are
pelagic gears that do not catch significant amounts of groundfish (<5%), mid-water trawls and
purse seines are currently allowed to fish in the groundfish closed areas. They are allowed in the
habitat closed areas because they are not considered to be mobile, bottom-tending gear and
therefore are not believed to adversely affect benthic habitats. Under this alternative, the list of
prohibited gears in the habitat closed areas (HCASs) would be extended to include herring
midwater trawls.

Rationale: Prohibition of mid-water trawling in the HCAs would extend the protection for
benthic habitats to include any potential impacts caused by mid-water trawls, to the extent that
any exist.

Alternative 4 - Prohibit the Use of Midwater Trawls in the Gulf of Maine

Under this alternative, midwater trawls would be prohibited from use in Herring Management
Area 1 (1A and 1B) in the Gulf of Maine on a year-round basis. Herring vessels would still be
allowed to transit Area 1 as long as their nets were properly stowed according to the regulations.

Rationale: Prohibition of mid-water trawling in Area 1would protect benthic habitats against any
potential impacts caused by mid-water trawls, to the extent that any exist.
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Summary of Impacts of the Alternatives
Alternative 1: No-Action Alternative (Preferred Alternative)
Impacts on Atlantic Herring

No net positive or negative impacts are expected to the Atlantic herring resource. EXxisting
environmental conditions support healthy Atlantic herring stock production.

Impacts on Protected Species
No net positive or negative impacts are expected to protected species. The status quo condition
would continue.

Impacts on Essential Fish Habitat

No net positive or negative impacts are expected to EFH, as the status quo condition would
continue. The gear impacts evaluation found there to be no adverse impact that is more than
minimal or temporary in nature of gear used in the directed herring fishery (purse seines and
mid-water trawls) on EFH in for Atlantic herring or for other species in federal waters.

Impacts on Human Environment
No net positive or negative impacts are expected to the Atlantic herring fishery or human
communities under the No Action Alternative.

Alternative 2: Modifications to the Regulatory Definition of Mid-water Trawls

Impacts on Atlantic Herring

No net positive or negative impacts are expected to Atlantic Herring if the definition of mid-
water trawl gear is modified. The amount of herring removed by fishing will not be impacted,
and no stock-level impacts are anticipated.

Impacts on Protected Species

No net positive or negative impact is expected to Protected Species if the definition of mid-water
trawl gear is modified. As mid-water trawl gear and purse seine gear does, in fact, occasionally
contact the bottom and if the gear definition is modified such that enforcement of zero bottom
contact is maintained, there would be no impact to endangered species and marine mammals.
There is no indication that any marine mammals or endangered species are more vulnerable to
fishing by mid-water trawls that are fishing near the bottom than mid-water trawls that are
fishing higher in the water column.

Impacts on Essential Fish Habitat

While the overall impact to herring EFH or EFH for other species would be positive if no bottom
contact occurred as a result of herring fishing by mid-water trawl vessels, it has been determined
that the impacts of herring mid-water trawling do not need to be minimized, based upon the gear
effects evaluation. Moreover, EFH for herring larvae, juvenile and adults is pelagic, and would
experience no impacts, positive or negative, if the definition of mid-water trawl gear were




modified. Species that inhabit sand and mud substrates in the HCA’s may benefit if bottom
contact by mid-water trawls is reduced, but the benefits are not likely to be measurable.

Impacts on Human Environment

The gear could be fished differently as a result of a change in the regulatory definition of the
gear, but this would have little to no effect on the total amount of herring landed or the ability of
the fishermen to harvest the quota. There may be a localized effect in southern New England
and the mid-Atlantic where herring are more likely to occur near the bottom in the winter. If a
modified mid-water trawl definition is effective at reducing or eliminating bottom contact, the
efficiency of the winter fishery could be negatively affected, requiring more fishing effort and
higher costs to catch the same amount of fish.

Alternative 3: Prohibit the Use of Mid-water Trawls in Habitat Closed Areas

Impacts on Atlantic Herring

No net positive or net negative impacts are expected on Atlantic Herring if mid-water trawling is
prohibited in the HCAs. While mid-water trawls would be prohibited from fishing in habitat
closed areas, these vessels would be free to pursue herring elsewhere, thereby displacing the 12%
of the fishing effort that occurs in HCAs to other areas. The result would be neither a negative
nor a positive impact to the herring resource.

Impacts on Protected Species

A minor positive impact is expected to marine mammals and endangered species that inhabit
HCAs, as they would be released from any stress or disturbance created by mid-water trawl
fishing pressure. However, the net effect to protected species would be neutral, as the fishing
effort previously focused on HPAs would be redirected to areas outside the HCAs.

Impacts on Essential Fish Habitat

Prohibiting any use of mid-water trawls in habitat closed areas would ensure that no disturbance
of benthic habitats would occur from mid-water trawls, as well as from mobile, bottom-tending
gears that are currently prohibited from the HCAs. Approximately 10 % of the area designated
as herring egg EFH is inside the HCAs. However, occasional bottom contact by mid-water
trawls is not considered to reduce the functional value of herring egg EFH by any measurable
amount. Mid-water trawling does not affect pelagic EFH for Atlantic herring larvae and effects
to EFH for juveniles and adults are minimal and temporary. By prohibiting mid-water trawling
in HCAs, there will be no net positive or negative effects relative to the No Action alternative
(Alternative 1).

Prohibiting mid-water trawling in HCAs could result in small improvements in the quality of
benthic EFH for species and life stages of fish and shellfish that utilize sand and mud substrates
in these areas. In contrast, the prohibition of mid-water trawling in the HCAs would probably
lead to an increased use of fixed gear such as lobster pots which could have cumulative negative
impacts on EFH for benthic species. Overall, the EFH impacts of this alternative are neutral.

Impacts on Human Environment




The socioeconomic impacts of this alternative on the fishery and human communities would be
low to moderately negative. Impacts would be greatest in the western Gulf of Maine closed area.
Herring are concentrated in this area in the spring and fall and it is expected that mid-water trawl
catches that are taken in this area could not be completely made up by purse seiners operating in
the closed area or by mid-water trawling outside the habitat closed areas. It is also probable that
there would also be additional costs incurred by mid-water vessels which would be required to
travel further from ports located near this closed area to more distant fishing grounds where
herring would be less concentrated, requiring increased fishing effort.

Alternative 4: Prohibit the Use of Mid-water Trawl Gear in the Gulf of Maine

Impacts on Atlantic Herring

A positive impact is expected to Atlantic herring if mid-water trawl gear is prohibited in Area 1,
since purse seiners are not expected to harvest the amount of fish historically taken by mid-water
trawlers.

Impacts on Protected Species

A positive impact would be experienced by marine mammals and endangered species if mid-
water trawls were prohibited from fishing in Area 1. As herring is an important prey species for
some marine mammals, the competition for the resource would be reduced, as would the threat
of capture or disturbance by mid-water trawl gear, which is known to take marine mammals.
Protected species that are vulnerable to capture in herring mid-water trawls in Area 1 during the
time of year when the fishery is operating there are harbor seals, harbor porpoises, minke whales,
pilot whales, and leatherback turtles.

Impacts on Essential Fish Habitat

Prohibiting mid-water trawling from the Gulf of Maine would remove the threat of occasional
disturbance to herring egg EFH from this gear. However, any minor positive result of
prohibiting mid-water trawl gear would be limited to the habitat closed areas, where mobile,
bottom-tending gears are prohibited. Mid-water trawling does not affect pelagic EFH for
Atlantic herring larvae and effects on EFH for juveniles and adults are minimal and temporary.
Prohibiting mid-water trawling in Area 1 could result in small improvements in the quality of
benthic EFH for species and life stages of fish and shellfish that inhabit the WGOM, JB, and CL
HCAs, especially those that utilize sand and mud substrates, but not in the rest of Area 1 that is
adversely affected by bottom trawls and dredges.

Impacts on Human Environment

This alternative would have a significant negative economic impact on fishing communities in
Area 1 and on the Atlantic herring fishery. In 2003, 64% of the herring catch came from Area 1
and mid-water trawl gear harvested 70% of that amount. In order to access the fishery in Area 1
during the spring and summer (when a large percentage of the herring resource inhabits Area 1),
mid-water trawl fishermen would need to either refit their vessels to fish with purse seines or
travel to Areas 2 or 3. Some of the negative impacts would be offset by the added opportunities
for purse seiners to fish in Area 1. Indirect effects to fishing communities in along the western
Gulf of Maine coast could include shortages or price changes in lobster bait, socioeconomic
impacts on fishing communities, and changes in the supply to certain processing plants.
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Cumulative Impacts Analysis

The direct and indirect impacts of each alternative on four primary valued ecosystem
components were evaluated in combination with the impacts of past and present actions,
reasonably-foreseeable future actions, and non-fishing activities. The results are summarized in
the following table. The results support the conclusion that none of the alternatives would have
any cumulative impact on Atlantic herring EFH and a low negative impact on EFH for other
species in the Northeast region.

Comparison of Cumulative Impacts of Alternatives

Herring Protected Species EFH Human Environment
Alternative 1 Neutral Mammals: Neutral Herring EFH: Neutral
Leatherback: Neutral
Low Negative Other Species EFH:
Low Negative
Alternative 2 Neutral Mammals: Neutral Herring EFH: Neutral
Leatherback: Neutral
Low Negative Other Species EFH:
Low Negative
Alternative 3 Neutral Mammals: Neutral Herring EFH: Low — Moderately Negative
Leatherback: Neutral
Low Negative Other Species EFH:
Low Negative
Alternative 4 Low Low Positive Herring EFH: Moderately - High Negative
Positive Neutral
Other Species EFH:

Low Negative

Selection of Preferred Alternative

The no action alternative has been selected as the preferred alternative for two reasons. First,
this analysis has determined that the Atlantic herring fishery on EFH for Atlantic herring has
little or no adverse effect on herring EFH and none of the alternatives would provide any
measurable benefit to EFH for Atlantic herring or any other federally-managed species in the
Northeast region. Second, the continuation of status quo conditions within the range of the
Atlantic herring fishery already benefit EFH for Atlantic herring and other species that might be
affected by gears used in the herring fishery.

Practicability Analysis

The analyses in this document show that none of the proposed management measures have any
measurable benefit to EFH. There are no socio-economic costs associated with Alternative 2,
low to moderate negative costs associated with Alternative 3, and high negative costs associated
with Alternative 4. While Alternative 1 and Alternative 2 appear to be practicable to implement
based solely upon the cost/benefit analysis, Alternative 2 is not necessary because there are no
adverse effects to EFH from herring fishing gear that need to be minimized as part of an Atlantic
herring FMP. Alternative 3 is not practicable because it would not benefit EFH and has some

Xii



associated economic costs. Alternative 4 is not practicable because it would not benefit EFH and
would have high socioeconomic costs. In addition, Alternatives 1 and 2 would have no effects
on protected species, while Alternatives 3 and 4 would have only low positive effects.

Summary of costs and benefits associated with each alternative and valued ecosystem component

and the practicability of each alternative.

Cost/benefit of Alternative on VEC

Practicability

Necessary to
Implement per MSA

Herring EEH Prote_cted Hun_1an
Species Environment
Alt1 | Neutral Neutral Neutral Neutral Practicable Impl_e mentation not
required
Alt 2 | Neutral Neutral Neutral Neutral Practicable No — |mpacts_ d_o r_10t
need to be minimized
Alt 3 | Neutral Neutral Neutral Low - Mod Not Practicable No - |mpacts_ d_o r.IOt
Negative need to be minimized
Alt 4 LOV\.’. Neutral LOV\./. High Negative | Not Practicable No — Impacts d_o not
Positive Positive need to be minimized
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1.0 INTRODUCTION

This final environmental impact statement (FEIS) for the Essential Fish Habitat Components of
the Atlantic Herring Fishery Management Plan (FMP) evaluates management alternatives to
minimize impacts of the Atlantic herring fishery on essential fish habitat (EFH). It is prepared by
the National Marine Fisheries Service (NMFS) and is developed in accordance with the National
Environmental Policy Act (NEPA) and the Magnuson-Stevens Fishery Conservation and
Management Act (MSA), the latter being the primary domestic legislation governing fishery
management of the nation's marine fisheries and resources. In 1996, Congress passed the
Sustainable Fisheries Act (SFA), which amended and re-authorized the MSA and introduced
new emphasis on rebuilding overfished fisheries, ending overfishing, minimizing bycatch and
bycatch mortality, and minimizing to the extent practicable the adverse impacts of fishing
activity on essential fish habitat (EFH).

This is a non-traditional impact statement in the sense that is not an analysis of a proposed
federal action. Rather, it is an evaluation of whether future federal action is needed to minimize
to the extent practicable possible adverse effects of fishing on Atlantic herring EFH and of
Atlantic herring fishing on the EFH of other managed species. The genesis of this document
derives from the settlement of the AOC vs. Daley case (discussed below) wherein NOAA
Fisheries agreed to draft an EIS on this matter. Subsequent to the settlement, it became clear to
NOAA fisheries that future federal action was unnecessary to minimize the adverse EFH impacts
of the Atlantic herring fishery, and, accordingly, that traditional analysis under NEPA would not
be triggered. Nevertheless, NOAA Fisheries agreed in the settlement to draft an EIS addressing
EFH impacts of this fishery and the present document, its unconventional context
notwithstanding, does just that.

2.0 PURPOSE AND NEED FOR ACTION

The purpose of this FEIS is to comply with section 303(a)(7) of the MSA. More specifically, the
purpose is to evaluate the potential adverse effects of fishing on Atlantic herring EFH and on the
EFH of other species, and to minimize to the extent practicable any adverse effects which are
more than minimal and not temporary in nature. This action is being undertaken to ensure the
conservation and enhancement of EFH as required under the MSA.

The EFH components of the Atlantic Herring FMP were developed as part of an Omnibus
Amendment prepared by the New England Fishery Management Council for all NEFMC
managed species (NEFMC 1998a). The EFH Omnibus Amendment was approved for Atlantic
herring by the Secretary of Commerce on October 27, 1999. The final rule implementing the
Atlantic herring FMP to allow for the development of a sustainable Atlantic herring fishery was
published on December 11, 2000 (65 FR 77450).

During the NEFMC’s development of the Atlantic Herring FMP, a lawsuit brought by several
environmental organizations (American Oceans Campaign (AOC) et al. v. Daley et al.) resulted
in a ruling by the U.S. District Court for the District of Columbia (Court) on September 13,
2000. In that ruling, the Court enjoined the Federal Defendants from enforcing the EFH
amendments that were challenged in the suit (which included amendments to all of the New
England Council’s fishery management plans) until such time as they performed “a new and



thorough EA or FEIS” for each of the EFH amendments, in compliance with NEPA. On
December 5, 2001, the Plaintiffs and the Federal Defendants proposed to the Court a Joint
Stipulation and Order (Stipulation), which was accepted by the Court on December 17, 2001. In
that Stipulation, the Federal Defendants, acting through the National Marine Fisheries Service
(NMFS) were ordered to:

7) Prepare FEISs for all fisheries challenged in the lawsuit.

8) Comply with the requirements of all applicable statues, including NEPA,; the Council on
Environmental Quality (CEQ) NEPA implementing regulations, 40 C.F.R. Parts 1500-
1508; and the National Oceanic and Atmospheric Administration (NOAA)
Administrative Order 216-6.

9) Include analyses of environmental impacts of fishing on EFH, including direct and
indirect effects, as defined in the EFH regulations at 50 C.F.R. 600.810, and analyses of
the environmental impacts of alternatives for implementing the requirement of the MSA,
that the FMP “minimize, to the extent practicable, adverse effects on [EFH] caused by
fishing.”

10) Consider a range of reasonable alternatives for minimizing the adverse effects (as defined
by the EFH regulations to be “any reduction in the quality or quantity of EFH”) of fishing
on EFH, including potential adverse effects. This range of alternatives will include “no
action” or status quo alternatives and alternatives set forth specifying fishery
management actions that can be taken by NMFS under the MSA. The alternatives may
include a suite of fishery management measures, and the same fishery management
measures may appear in more than one alternative.

11) Identify one preferred alternative, except that, in the FEIS, NMFS may elect, if it deems
appropriate, to designate a subset of the alternatives considered in the draft EIS as the
preferred range of alternatives, instead of designating only one preferred alternative.

12) Present the environmental impacts of the alternatives in comparative form, thus sharply
defining the issues and providing a clear basis for choice among the options, as set forth
in CEQ regulation 40 C.F.R. 1502.14.

The Stipulation established requirements regarding process and time deadlines, including a
requirement to provide at least a 90 day public comment period for the draft environmental
impact statement (DEIS). The Stipulation also required that NMFS approve an amendment, if
required, to the Atlantic Herring FMP and implementing measures by no later than September
10, 2005. NMFS is preparing this separate FEIS to fulfill terms of the Stipulation. Therefore,
this FEIS evaluates the potential adverse effects of fishing on Atlantic herring EFH, including
the effects of Atlantic herring fishing on the EFH of other species, and evaluates management
measures to minimize to the extent practicable any adverse effect by the Atlantic herring fishery
on EFH that is more than minimal and not temporary in nature.

2.1 Notice of Intent and Scoping Process

In response to the stipulation, and in cooperation with the NEFMC, the NMFS issued, on
September 10, 2001, a Notice of Intent (66 FR 46979) to prepare Environmental Impact
Statements (EISs) in accordance with NEPA for the EFH components for Atlantic herring,
monkfish, and Atlantic salmon. NMFS notified the public that it would accept written comments
to determine the range of management alternatives to be addressed in the EISs to describe and
identify EFH, minimize to the extent practicable the adverse effects of fishing on EFH, and



identify other actions to encourage the conservation and enhancement of EFH, through
November 9, 2001. A subsequent notice (66 FR 48996) was issued to extend the public
comment period through November 21, 2001 and to schedule a public hearing on November 7,
2001 in Gloucester, MA. NMFS informed the public that the EISs would consider EFH and
Habitat Areas of Particular Concern (HAPC), as well as fishing and non-fishing threats to EFH;
the need to revise EFH designations for Atlantic herring, monkfish and Atlantic salmon based
upon any available new scientific information; potential HAPC designations; and a range of
alternatives to minimize adverse effects of fishing activities on EFH. The public was also
informed that the analysis and subsequent management alternatives could be presented as one
NEPA document for all three species, as two or more separate NEPA documents, or as part of a
combined NEPA document that also addresses other fisheries management issues for one or
more of these species. At the conclusion of the 72 day public scoping process no public
comments were received and there was no attendance at the public scoping meeting. NMFS has
decided to produce a separate FEIS to fulfill the terms of the Stipulation which would evaluate
the potential adverse effects of fishing on Atlantic herring EFH, including the effects of Atlantic
herring fishing on the EFH of other species, and evaluate management measures to minimize to
the extent practicable any adverse effect by the Atlantic herring fishery on EFH that is more than
minimal and not temporary in nature. These issues were also recently evaluated as part of
Amendment 13 to the Northeast Multispecies FMP as well as Amendment 10 to the Atlantic Sea
Scallop FMP.

NEPA provides a mechanism for identifying and evaluating the full spectrum of environmental
issues associated with Federal actions, and for considering a reasonable range of alternatives to
avoid or minimize adverse environmental impacts. NMFS will consider any new information and
alternatives discussed in the FEIS to determine whether changes to the EFH provisions of the
Atlantic herring fishery management plan previously approved by NMFS are warranted.

2.2 Overview of the EFH Elements of the FEIS

Based in part on the issues identified during scoping, this FEIS includes an evaluation of the
potential effects of the directed Atlantic herring commercial fishery on EFH for Atlantic herring
and other federally-managed species in the Northeast region of the U.S. and evaluates
alternatives to minimize to the extent practicable the adverse effects on EFH from herring
fishing. It also includes an evaluation of the effects of non-fishing activities and of non-MSA-
regulated fisheries on Atlantic herring EFH. The analysis considers the no-action alternative,
along with a range of other reasonable alternatives. Information from the 1998 Omnibus EFH
EA (included in the Atlantic herring FMP) is reflected in this analysis. However, additional
information and the selection of alternatives come from a review of the best scientific
information available, including new information made available since the fishery management
plan was originally completed.

2.3 The Future — Habitat Omnibus Amendment Components

In the spring of 2003, the Council initiated a Habitat Omnibus Amendment that will be
considered Amendment 2 to the Atlantic herring FMP. It will also amend the Northeast
Multispecies (Amendment 14) the Sea Scallop (Amendment 11), Monkfish (Amendment 3),
Skate (Amendment 1), Red Crab (Amendment 1) and Atlantic Salmon (Amendment 1) FMPs.



This omnibus amendment will fulfill the 5 year EFH review and revision requirement specified
in 50 CFR Section 600.815(a)(10) and will contain the following components:

Description and identification of EFH
Review of EFH designation methodology and consideration of options to revise existing EFH
designations where supported by new, scientifically sound, information.

Non-Magnuson-Stevens Act fishing activities that may adversely affect EFH
Update current section on identifying any fishing activities that are not managed under the MSA
that may adversely effect EFH.

Non-fishing related activities that may adversely affect EFH
Update current section that identify activities other than fishing that may adversely affect EFH.
For each activity, the FMP should describe known and potential adverse effects to EFH.

Conservation and enhancement

Update current section on identifying actions to encourage the conservation and enhancement of
EFH, including recommended options to avoid, minimize, or compensate for the adverse effects,
especially in HAPCs.

Prey Species

Review and update the current list of the major prey species for the species in the fishery
management unit and discuss the location of prey species’ habitat. Consider adverse effects on
prey species and their habitats that may result from actions that reduce their availability, either
through direct harm or capture, or through adverse effects to prey species’ habitats.

Research and Information Needs

Review and update the current recommendations, in priority order, for research effects necessary
to improve upon the description and identification of EFH, the identification of threats to EFH
from fishing and other activities and the development of conservation and enhancement
measures for EFH.

Identification of habitat areas of particular concern (HAPCSs)
This will be done through the HAPC process approved by the Council and included in a formal
Request For Proposals (RFP) that will be issued in late 2004 or early 2005.

Consideration and identification of Dedicated Habitat Research Areas (DHRAS)

The NEFMC may consider developing the same type of process as the HAPC process for
designating DHRAs and will work closely with the Council’s Research Steering Committee on
this effort.



3.0 DESCRIPTION OF MANAGEMENT ALTERNATIVES

3.1 Alternative 1 - No Action Alternative (Preferred Alternative)

Under this alternative, no action would be taken that would affect existing Atlantic herring
fishing activities. This alternative includes the existing regulatory definition of mid-water trawls
(see Alternative 2).

Rationale: The fishing gears utilized in the directed Atlantic herring fishery are pelagic mid-
water trawls and purse seines. Mid-water trawls are prohibited from fishing on the bottom (see
alternative 2A). Therefore, there are no expected adverse EFH impacts of either of these gears
that require minimization.

3.2 Alternative 2 - Modifications to the Regulatory Definition of Midwater Trawls

There are three distinct options to modify the regulatory definition of midwater trawl gear for the
herring fishery. These are “stand alone” alternatives that could be implemented independently of
either Alternative 3 or 4. A modified mid-water trawl definition would apply at all times
throughout the range of the U.S. Atlantic herring fishery. The existing definition, which would
remain in place if none of the modifications were implemented, is as follows:

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.

Rationale: The intent of changing the regulatory definition of midwater trawl gear would be to
improve the enforceability of the regulation, thus making it more effective at eliminating any
bottom contact by the gear.

Option 2A. Modification to Midwater Trawl Gear Definition

Under this option, the regulatory definition of midwater trawl gear would be modified to reflect a
1999 recommendation of the NEFMC’s Enforcement Committee as follows:

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. The gear may not include discs, bobbins, or rollers on its
footrope or chafing gear as part of the net.

Option 2B. Modification to Midwater Trawl Gear Definition
Under this alternative, the regulatory definition of midwater trawl gear would be modified to

reflect the definition used in the West Coast Groundfish Management Plan (Pacific Management
Council). The regulatory definition would be revised as follows:



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. Midwater trawl nets must have unprotected footropes at the
trawl mouth, and must not have rollers, bobbins, tires, wheels, rubber discs, or any similar device
anywhere in the net. The footrope of midwater trawl gear may not be enlarged by encircling it
with chain or by any other means. Ropes or lines running parallel to the footrope of midwater
trawl gear must be bare and may not be suspended with chains or any other materials.
Sweepings, including the bottom leg of the bridle, must be bare. For at least 20 ft. (6.15 m)
immediately behind the footrope or headrope, bare rope or mesh of 16-inch may encircle the net
under transfer cables, lifting of splitting straps (chokers), but must be: over riblines and
restraining straps; the same mesh size and coincide knot-to-knot with the net to which it is
attached; and no wider than 16 meshes.

Option 2C. Modification to Midwater Trawl Gear Definition

Under this alternative, the regultory definition of midwater trawl gear would be modified as
follows:

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. The gear may not include bobbins, rollers, rockhoppers on
its footrope or as part of the net.

3.3 Alternative 3 - Prohibit the Use of Midwater Trawls in Habitat Closed Areas

Recent amendments to the NEFMC Sea Scallop and Multispecies Fishery Management Plans
(NEFMC 20034, b, and c) created seven habitat closed areas on Georges Bank and in the Gulf of
Maine that are closed to all mobile, bottom-tending fishing gears (Figure 3.1). These areas
overlap considerably with areas that were closed in 1994, 1998, and 2001 to any gear capable of
catching groundfish. Because they are pelagic gears that do not catch significant amounts of
groundfish (<5%), mid-water trawls and purse seines are currently allowed to fish in the
groundfish closed areas. They are allowed in the habitat closed areas because they are not
considered to be mobile, bottom-tending gear and therefore are not believed to adversely affect
benthic habitats. Under this alternative, the list of prohibited gears in the habitat closed areas
(HCAs) would be extended to include herring midwater trawls.

Rationale: Prohibition of mid-water trawling in the HCAs would extend the protection for
benthic habitats to include any potential impacts caused by mid-water trawls, to the extent that
any exist.



3.4 Alternative 4 - Prohibit the Use of Midwater Trawls in the Gulf of Maine

Under this alternative, midwater trawls would be prohibited from use in Herring Management
Area 1 (1A and 1B) in the Gulf of Maine on a year-round basis (Figure 3.2). Herring vessels
would still be allowed to transit Area 1 as long as their nets were properly stowed according to
the regulations.

Rationale: Prohibition of mid-water trawling in Area 1would protect benthic habitats against any
potential impacts caused by mid-water trawls, to the extent that any exist.
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Figure 3.1. Map of Georges Bank and the Gulf of Maine showing location of habitat closed areas
(hatched) and groundfish closed areas (open). NLS = Nantucket Lightship, CAl = Closed Area 1, CA2 =
Closed Area 2, CL = Cashes Ledge, JB = Jeffreys Bank, and WGOM = Western Gulf of Maine.
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Figure 3.2. Map of Georges Bank and the Gulf of Maine showing Atlantic herring management areas.



4.0 AFFECTED ENVIRONMENT

This section of the FEIS describes components of the physical, biological, and human
evironments that could potentially be affected by the proposed management measures. The
valued ecosystem components (VECS) that have been identified are: 1) the Atlantic herring
resource; 2) protected species; 3) essential fish habitat (EFH) for Atlantic herring and other
federally-managed species in the Northeast region of the U.S.; and 4) human communities,
including fishing communities and the Atlantic herring fishery. In addition to providing a
description of these VECs, this section of the FEIS also includes background information on the
physical and biological environment in the region for context purposes.

4.1 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 4.1) 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 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.



41.1 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
4.4). 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 4.4). 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 4.5). 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
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general counterclockwise nontidal surface current that flows around its coastal margin (Figure
4.6). Itis 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 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.

411 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).
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Glacial retreat during the late PIFEIStocene 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 4.7).
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 4.1 and depicted in
Figure 4.7. 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 4.4) 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
4.6). 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.
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4.1.1 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 4.3). 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.

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 0.02°C 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 2.2°C 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 - 4.7°C.

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
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primary morphological features of the shelf include shelf valleys and channels, shoal massifs,
scarps, and sand ridges and swales (Figure 4.8 and Figure 4.9).

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 4.8 and Figure 4.9). 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 4.8) 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 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 4.5). 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
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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 4.5). 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 4.10).

41.1 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.
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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 4.1 Sedimentary provinces and associated benthic landscapes of Georges Bank. 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).

. . . Benthic
Sedimentary Province | Depth (m) | Description Assemblage
Dominated by gravel with portions of sand, common
boulder areas, and tightly packed pebbles.
Northern Edge / 40 - 200 Representative epifauna (bryozoa, hydrozoa, anemones, Northeast
Northeast Peak (1) - Peak
and calcareous worm tubes) are abundant in areas of
boulders. Strong tidal and storm currents.
Variable sediment type (gravel, gravel-sand, and sand)
Northern Slope and 200 - 240 scattered bedforms. This is a transition zone between Northeast
Northeast Channel (2) the northern edge and southern slope. Strong tidal and | Peak

storm currents.

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 | Central
sand movement. Representative epifauna in sand areas | Georges
includes amphipods, sand dollars, and burrowing
anemones.

North /Central Shelf (3) | 60-120

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 Central

sand movement. Representative epifauna in sand areas | Georges
includes amphipods, sand dollars, and burrowing
anemones.

Central and
Southwestern Shelf - 10-80
shoal ridges (4)

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 Central
large bedforms.) Minimal epifauna on gravel due to Georges
sand movement. Representative epifauna in sand areas
includes amphipods, sand dollars, and burrowing
anemones.

Central and
Southwestern Shelf - 40 - 60
shoal troughs (5)

Rippled gravel-sand (medium and fine grained sand)
with patchy large bedforms and gravel lag. Weaker
Southeastern Shelf (6) 80 - 200 currents; ripples are formed by intermittent storm
currents. Representative epifauna includes sponges
attached to shell fragments and amphipods.

Southern
Georges

Dominated by silt and clay with portions of sand
Southeastern Slope (7) 400 - 2000 | (medium and fine) with rippled sand on shallow slope none
and smooth silt-sand deeper.
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4.2 Biological Environment
4.2.1 Habitat Characteristics of Regional Systems

421.1 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 4.2 and their distribution is indicated in Figure 4.11.
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 4.3. 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 4.4.

4212  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
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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 4.1.

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 4.11).

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
sguamosa, Apistobranchus tullbergi), crabs (Euprognatha rastellifera, Catapagurus sharreri)
and the shrimp Munida iris.
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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 4.3. Mahon et al., (1998) found similar
results.

4.2.1.3  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
4.12). 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 4.5).
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 4.6). 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 4.7).
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Table 4.2. Gulf of Maine benthic assemblages as identified by Watling (1998). Geographical distribution
of assemblages is shown in Figure 4.11.

Benthic . . _—
Assemblage Benthic Community Description
Comprises all sandy offshore banks, most prominently Jeffreys Ledge, Fippennies Ledge,
1 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.

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
2 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.

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.

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

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
5 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.

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

6 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.

The true upper slope fauna that extends into the Northeast Channel; water temperatures

7 are always above 8° and salinities are at least 35 ppt; sediments may be either fine muds

or a mixture of mud and gravel.
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Table 4.3. Comparison of demersal fish assemblages of Georges Bank and Gulf of Maine identified by

Overholtz and Tyler (1985) and Gabriel (1992).

Overholtz & Tyler (1984) Gabriel (1992)
Assemblage Species Species Assemblage
Slope & Offshore hake Offshore hake Deepwater
Canyon Blackbelly rosefish Blackbelly rosefish

Gulf stream flounder
Fourspot flounder
Monkfish, Whiting
White hake, Red hake

Gulf stream flounder

Fawn cusk-eel,
Longfin hake,
Armored sea robin

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 Atlantic cod Gulf of Maine-Georges
Haddock Haddock Bank Transition Zone
Pollock Pollock
Whiting
White hake
Red hake
Monkfish
Ocean pout
Yellowtail flounder Yellowtail flounder | Shallow Water Georges
Windowpane Windowpane Bank-Southern New
Winter flounder Winter flounder England
Winter skate Winter skate
Little skate Little skate
Longhorn sculpin Longhorn sculpin
Summer flounder
Sea raven, Sand lance
Gulf of Maine- | White hake White hake Deepwater Gulf of Maine-
Deep American plaice American plaice Georges Bank
Witch flounder Witch flounder
Thorny skate Thorny skate,
Whiting, Atlantic cod, Haddock, | Redfish
Cusk
Atlantic wolffish
Northeast Atlantic cod Atlantic cod Gulf of Maine-Georges
Peak Haddock Haddock Bank Transition Zone
Pollock Pollock

Ocean pout, Winter flounder,
White hake, Thorny skate,
Longhorn sculpin
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Table 4.4. Substrate associations of five finfish groups on Stellwagen Bank, Gulf of Maine. Mean
number per tow for ten dominant species in each group. (Auster et al. 2001).

SUBSTRATE TYPE
Coarse Wide Range Fine

Species Mean |Species Mean |Species Mean
Northern sand lance  [1172.0 |American plaice 63.3  |American plaice 152.0
Atlantic herring 72.2  |Northern sand lance | 53.0 |Acadian redfish 31.3
Spiny dogfish 38.4  |Atlantic herring 28.5 |Silver hake 29.5
Atlantic cod 37.4  |Silver hake 22.4  |Atlantic herring 28.0
Longhorn sculpin 29.7  |Acadian redfish 16.0 |Red hake 26.1
American plaice 28.0 |Atlantic cod 14.0  |Witch flounder 23.8
Haddock 25.7  |Longhorn sculpin 9.5 |Atlantic cod 13.1
Yellowtail flounder 20.2  |Haddock 9.1 |Haddock 12.7
Silver hake 7.5 |Pollock 7.9 |Longhorn sculpin 125
Ocean pout 9.0 |Red hake 6.2 |Daubed shanney 114
No. tows = 83 No. tows = 159 No. tows = 66

Haddock 13.1 Silver hake 275.0
Atlantic cod 7.3 American plaice 97.1
American plaice 5.3 Atlantic mackerel 42.0
Silver hake 3.3 Pollock 41.1
Longhorn sculpin 2.0 Alewife 37.2
Yellowtail flounder 1.9 Atlantic herring 32.0
Spiny dogfish 1.6 Atlantic cod 18.1
Acadian redfish 1.6 Longhorn sculpin 16.8
Ocean pout 1.3 Red hake 15.2
Alewife 1.1 Haddock 13.2
No. tows = 60 No. tows = 20
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Table 4.5. Mid-Atlantic habitat types as described by Pratt (1973) and Boesch (1979) with characteristic
macrofauna as identified in Boesch (1979).

. Description
E?tt::al?,t o?s/(?r? Depth Characterization
b [Pratt (1973) faunal Characteristic Benthic Macrofauna
(1979)] (m) zone]
characterized by coarse Polychaetes: Polygordius, Goniadella,
Inner shelf 0-30 sands with finer sands off | Spiophanes

MD and VA (sand zone)

Polychaetes: Spiophanes, Goniadella

Central shelf 30-50 (sand zone) Amphipod: Pseudunciola

_Central and occurs in swales between | Polychaetes: Spiophanes, Lumbrineris,
inner shelf 0-50 . X

sand ridges (sand zone) Polygordius
swales

) . Amphipods: Ampelisca vadorum,

Outer shelf 50-100 | (silty sand zone) Erichthonius Polychaetes: Spiophanes

occurs in swales between . ) . . .
Outer shelf 50-100 | sand ridges (silty sand Amphmod@ Ampelisca agassizi, Unciola,
swales Erichthonius

zone)

100 - . .

Shelf break 200 (silt-clay zone) not given
Continental > 200 (none) not given
slope

Table 4.6. 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 Inner shelf Outer shelf Slope
temperate

Spring | Atlantic cod Black sea bass | Windowpane | Fourspot flounder | Shortnose
Little skate Summer greeneye
Sea raven flounder Offshore hake
Goosefish Butterfish Blackbelly
Winter flounder | Scup rosefish
Longhorn Spotted hake White hake
sculpin Northern
Ocean pout searobin
Silver hake
Red hake
White hake
Spiny dogfish
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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
searobin
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 4.7. Mid-Atlantic reef types, location, and representative flora and fauna as described in Steimle

and Zetlin (2000).

Location (Type)

Representative Flora and Fauna

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 4.11. Distribution of the seven major benthic assemblages in the Gulf of Maine 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.



From Boesch et al.

(1979) o
38-

From Pratt(1873)

AL i
JINNER 38
MFINER 3

SAND FAUNA

SILTY-SAND FAUNA

SILT-CLAY FAUNA

36
eSS an S
0O 50 100
KILOMETERS

72° | 70

L] L L

o

Figure 4.12. 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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4.2.2 Description of Atlantic Herring

4221 Distribution

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).

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 5° —
9° C (Munro 2002; Zinkevich 1967), but may overwinter at temperatures as low as 0° 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 8° —-12° 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 (Figure 4.13). 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 (Figure 4.14). They
are not abundant anywhere at any time. Looking at months of the year and locations when both
life stages are present (Figure 4.15), it is 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.

4.2.2.2  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
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structure in the northwest Atlantic (Section 4.2.1.5). 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 (44° 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 (see Figure 4.17). Spawning
occurs in the summer and fall, starting earlier along the eastern Maine coast 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
(10-15° C) and at high salinities (Munroe 2002). They do not spawn in brackish water.

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 km?
(Table 5.25). One very large egg bed surveyed on Georges Bank in 1964 covered an area of
about 65 km? (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 (Table 5.25). 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 15°C hatched, and none hatched at 0-5°C or
at 20° C (MacFarland 1931).
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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™ (lles
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 (lles and Sinclair 1982), and in eastern Maine coastal
waters (Chenoweth et al. 1989).

4223  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 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
(Section 4.2.2.8).

4224  Feeding

Atlantic herring prey upon a variety of planktivorous organisms. They are visual particulate
feeders with diverse feeding behaviors, often switching between filtering and biting in response
to light intensity and the size of available food (Munro 2002; Battle 1934; Blaxter 1966; Batty et
al. 1990). All life stages of herring are opportunistic feeders, and will take advantage of whatever
prey of the appropriate size is available (Reid et al 1999; Sherman and Perkins 1971, Munro
2002; Sherman and Honey 1971). Their diet can vary with season, fish age, and geography. As
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juveniles they primarily consume copepods with the addition of larval decapods in spring, larval
cirripeds in spring and summer, larval pelecypods in summer, and cladocerans in summer and
autumn (Kelly and Moring 1986; Sherman and Perkins 1971). The diet of adult herring is
dominated by euphausiids, with the addition of chaetognaths and copepods (Reid et al 1999;
Munro 2002; Sherman and Honey 1971; Kelly and Moring 1986; Maurer and Bowman 1975).
Adults have also been known to occasionally consume fish eggs and larvae, including herring,
although they are not usually piscivourous (Munro 2002). The stomach contents of Atlantic
herring sampled in the Scotian Shelf area were comprised of greater than 90% by weight of
crustaceans other than decapods (Bowman et al 2000).

The spring and summer are the most intense feed times for both juvenile and adult herring. Adult
herring cease feeding when spawning begins in late summer and early autumn. Feeding occurs
primarily at dawn and dusk in the upper water layers due to the diurnal vertical migrations of
herring in response to changes in light intensity (Munro 2002; Sinderman 1979; Kelly and
Moring 1986; Stickney 1972). They rise to the surface to feed at dusk and then sink toward the
seabed at dawn (Munro 2002; Blaxter 1990).

4.2.25  Herring as a Prey Species

Herring is an important species in the food web of the northwest Atlantic. Herring eggs are
deposited on the bottom and incubate for about 10 days. They are subject to predation by a
variety of demersal fish species, including winter flounder, cod, haddock and red hake. Juvenile
herring, especially “brit” (age-1 juveniles) are preyed upon heavily due to their abundance and
small size.

Atlantic herring is an important prey species for a large number of piscivorous fish,
elasmobranchs (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 elasmobranchs and
finfish in the northeast shelf ecosystem are summarized in Table 4.8. 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 4.16). 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 4.8, 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 4.8, 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 4.9). 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, Section 4.2.2.8) 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
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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.

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, elasmobranchs, 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 under-utilized (Section 4.2.2.8), 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.

4.2.2.6 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 (lles 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, have been assessed in the
U.S. as a single coastal stock complex (Section 4.2.2.8).

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
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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).

4.2.2.7 Migrations

Adult herring make 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 US.

e 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.

e 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.

e 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 (AFP’s)
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
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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).

4228 Stock Status

The U.S. Atlantic herring coastal stock complex has been defined to include all herring
occupying continental shelf waters over the entire range of the species between the Gulf of
Maine and North Carolina, including Canadian waters on Georges Bank and in New Brunswick
(Bay of Fundy) (NEFMC 1999). The stock complex comprises separate spawning components
on Georges Bank, Nantucket Shoals, and in coastal waters and on nearshore banks in the Gulf of
Maine (Section 4.2.1.5). The aggregation of biologically discrete spawning stocks 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).

Because the Atlantic herring stock complex occupies U.S. and Canadian waters in the northwest
Atlantic, fisheries scientists from the two countries met in February 2003 to try and reach
agreement on a single stock assessment model and biological reference points (e.g., maximum
sustainable yield) for this resource. Results of two models were presented. 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 from that point onwards (Figure 4.16). 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).

At the time this FEIS was drafted, no scientifically-accepted estimate of biomass or MSY was
available. No consensus was reached at the Transboundary Resource Assessment Committee
(TRAC) Meeting in February 2003, and the New England Fishery Management Council’s
Scientific and Statistical Committee (SSC) did not fully endorse the results of either assessment
model. The SSC agreed that some level of recovery has occurred in the herring stock complex,
but that it might not be at the level suggested by the U.S. assessment. They also concluded that
stock size was probably not as low as suggested by the Canadian assessment. Maximum
sustainable yield (MSY) estimates from the U.S. assessment were 222,000 mt or 243,000 mt,
based on two alternative surplus production model formulations (Overholtz et al. 2004). The
Canadian assessment did not provide reference points. The previous (1998) estimate of MSY
was 317,000 mt.
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The Herring Plan Development Team (PDT) has recommended a “proxy” MSY of 200,000 mt
and a target fishing mortality rate of 20% as the basis for management decisions that will be
considered in Amendment 1 to the Atlantic Herring FMP. According to the U.S. assessment,
current fishing mortality rates in the fishery are below 10%, indicating that the resource is
significantly under-utilized. There is concern, however, that the inshore (Gulf of Maine)
component of the stock, which is heavily exploited, is being over-harvested.
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Section 4.2.2 — Tables and Figures

Table 4.8. 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.

. Size Percent herring . Number
Predator species S Years Location stomachs Taxon Source
(cm) in diet .
examined
By wt | By vol C. harengus | Herrings | Clupeidae
Atlantic cod 51-120+ 15 1973-1975 NE shelf v Link & Garrison 2002
17 1976-1980 " 8,176 over v "
2 1981-1985 entire time 4
11 1986-1990 period v
25 1991-1998 v
61-70 4.4 1977-1980 86 v Bowman et al. 2000
71-80 9.7 " 52 v "
81-90 6.5 91 v
Silver hake <20 4 1973-1997 NE shelf 8,722 v v Garrison & Link 2000
20-50 9 " " 26,070 v v "
>50 25 1,037 v v
26-30 4.0 1977-1980 323 v v Bowman et al. 2000
31-35 11.1 " 373 v "
41-45 20.5 72 v v
>45 23.3 75 v v
Summer flounder 41-45 5.5 1977-1980 NE shelf 80 v Bowman et al. 2000
56-60 13.4 " " 44 v "
Mean=36 8 1990-2000 na v Link et al. 2002b
Atlantic halibut 41-50 11.1 1977-1980 26 v Bowman et al. 2000
Mean=58 4 1973-1998 155 v Link et al. 2002b
Spiny dogfish 51-60 2.5 1977-1980 NE shelf 235 v Bowman et al. 2000
61-70 1.6 " " 207 v "
71-80 8.3 697 v v
81-90 0.3 368 v
91-100 1.3 423 v
White hake 20-50+ 20 1991-1997 na v v Garrison & Link 2000
20-50 2 1973-1997 5,341 v v "
>50 13 " 6,049 v




Red hake >50 " " 1,713 v "
Bluefin tuna Mean=221 | 87.2 1988-1992 | Jeffreys Ledge 147 v Chase 2002
Mean=221 | 48.4 " Great South 210 v "
Channel
- " Stellwagen .
Mean=240 6 Bank 111 v
Mean=251 3.1 " Cape Cod Bay 273 v "
South of
Mean=124 2.5 " Martha’s 57 v "
Vineyard
Bluefish “Adults” 11.3 1994 Georges Bank 50 v Buckel et al. 1999
" 17.6 1995 " 44 v
21-30 2.7 1977-1980 NE shelf 239 v Bowman et al. 2000
31-40 2.3 " " 71 v "
Striped bass 30-120 | 3.4 1997-2000 Norﬂ/‘l ;hore 1,536 v Nelson et al. 2003
25-120 0.2 " Cape Cod Bay 1,019 v
30-120 0 " Nantucket 451 v
Sound
Dusky shark 91-100 1.5 1977-1980 NE shelf 18 v Bowman et al. 2000
Thorny skate 61-70 36.5 " " 36 v "
71-80 25.5 " " 42 v "
>90 20.8 " " 18 v "
Goosefish 51-60 1.9 " " 104 v "
81-90 1.2 " " 86 v "
>90 15.0 " " 103 v v "
Black sea bass 21-25 2.3 " " 188 v "
Weakfish 21-30 11.2 " " 196 v "
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Table 4.9. Annual consumption estimates (metric tons) of Atlantic herring by finfish, elasmobranchs, and
marine mammal predators.

Fish and Elasmobranch Predators

Marine Mammal Predators

Estimated Annual

Estimated Annual

Species Consumption, 1977-1997 Species fgg;umptlon, 1991-

Spiny Dogfish 36,000-214,000 Fin Whale 16,081-62,362

Silver Hake 11,500-36,000 Minke Whale 11,648-22,108

Seorges Bank 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 7,852-35,501
Dolphin

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)

Sources: Overholtz et al. 2000 (finfish and elasmobranchs, 1977-1997), Link et al. 2002a (finfish and

elasmobranchs, 1977-1998), Read and Brownstein 2003 (marine mammals).




Figure 4.13. Adult herring distribution in estuaries and embayments south of Cape Cod.

Month: J F M A M O N D
Bay:
Buzzards Bay X X X X X X X X
Narragansett Bay XX | XX | XX | XX | X X X X
Long Island Sound XX | XX | XX | XX | XX XX | XX | XX
Gardiners Bay X X X
Great South Bay XX | XX | X XX | XX
Hudson River/ Raritan Bay X X X X X
Barnegat Bay X X X X X
New Jersey Inland Bays X X X X X
Delaware Bay X X X X X
Chesapeake Bay X X X X X X X

Common:[ x_|

Abundant:

Sources: Stone et al. 1994 and Jury et al. 1994



Figure 4.14. Juvenile herring distribution in estuaries and embayments south of Cape Cod.

Month:| J FIM|A| M| J J Al S| O
Bay:
Buzzards Bay X X X
Narragansett Bay X X X X X X
Long Island Sound X X

Gardiners Bay

X | X [X]|X
X
X
X
x

Great South Bay

X|IX|[X|X|X]|X

Hudson River/ Raritan Bay X X

Barnegat Bay

x

New Jersey Inland Bays

X|IX|[X|IX[X]|X[X]|X]|X
X|IX|[X|IX[X]|X[X]|X]|X

Delaware Bay

Chesapeake Bay

| Common:| x | | Abundant:| xx |

Sources: Stone et al. 1994 and Jury et al. 1994
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Figure 4.15. Juvenile and adult herring distribution in estuaries and embayments south of Cape Cod.

Month:

Bay:

F

M

A

M

A

@)

N

D

Buzzards Bay

Narragansett Bay

Long Island Sound

Gardiners Bay

Great South Bay

Hudson River/Raritan Bay

Barnegat Bay

New Jersey Inland Bays

Delaware Bay

Chesapeake Bay

| Adult:]

| Juvenile:-Both: |

Sources: Stone et al. 1994 and Jury et al. 1994
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Figure 4.16. Herring Biomass Estimates Resulting from the US (KLAMZ) and Canadian (ADAPT)
Assessment Models.

Source: Overholtz et al. 2004.



4.2.3 Protected Species

The following list of species protected either by the Endangered Species Act of 1973 (ESA), the
Marine Mammal Protection Act of 1972 (MMPA), or the Migratory Bird Act of 1918 (MBA)
may be found in the environment utilized by the U.S. Atlantic herring fishery and therefore may
be affected by the management measures that are proposed in this FEIS.

Cetaceans

Northern right whale (Eubalaena glacialis)
Humpback whale (Megaptera novaeangliae)

Fin whale (Balaenoptera physalus)

Blue whale (Balaenoptera musculus)

Sei whale (Balaenoptera borealis)

Sperm whale (Physeter macrocephalus)

Minke whale (Balaenoptera acutorostrata)

Harbor porpoise (Phocoena phocoena)

Risso’s dolphin (Grampus griseus)

Long-finned pilot whale (Globicephala melas)
Short-finned pilot whale (Globicephala macrorhynchus)
White-sided dolphin (Lagenorhynchus acutus)
Common dolphin (Delphinus delphis)

Atlantic spotted dolphin (Stenella frontalis)

Striped dolphin (Stenella coeruleoalba)
White-beaked dolphin (Lagenorhynchus albirostris)
Bottlenose dolphin (Tursiops truncatus)

Seals

Harbor seal (Phoca vitulina)
Gray seal (Halichoerus grypus)
Harp seal (Phoca groenlandica)
Hooded seal

Sea Turtles

Leatherback sea turtle (Dermochelys coriacea)
Kemp’s ridley sea turtle (Lepidochelys kempii)
Green sea turtle (Chelonia mydas)
Loggerhead sea turtle (Caretta caretta)

Fish

Shortnose sturgeon (Acipenser brevirostrum)
Atlantic salmon (Salmo salar)

Barndoor skate (Dipturus laevis)

Birds

Roseate tern (Sterna dougallii dougallii)
Piping plover (Charadrius melodus)
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MMPA/ESA (endangered)
MMPA/ESA (endangered)
MMPAV/ESA (endangered)
MMPA/ESA (endangered)
MMPA/ESA (endangered)
MMPA/ESA (endangered)
MMPA
MMPA
MMPA
MMPA
MMPA
MMPA
MMPA
MMPA
MMPA
MMPA
MMPA

MMPA
MMPA
MMPA
MMPA

ESA (endangered)

ESA (endangered)

ESA (threatened/endangered)
ESA (threatened)

ESA (endangered)
ESA (endangered)
ESA (candidate sp)

MBA (endangered species)
MBA (endangered)



Although these species all occur in the U.S. Northeast region, they may not all interact with the
Atlantic herring fishery for several different reasons. Some protected species may inhabit more
inshore or offshore areas than those affected by the fishery, prefer a different depth or
temperature zone, or may occupy the area affected by the fishery at times of year when fishing is
being conducted elsewhere or not at all. Seasonal distributions of protected species in the NE
region are particularly important for evaluating the potential impacts of the herring fishery
because the fishery operates in the Gulf of Maine and on Georges Bank in the spring, summer,
and fall and in southern New England and the Mid-Atlantic region in the winter, in response to
the seasonal migrations of adult herring (Section 4.2.2.7). Inshore-offshore distribution patterns
of protected species are not so important because the Atlantic herring fishery is a highly mobile
fishery and operates in nearshore as well as offshore waters on the edge of the continental shelf.
In addition, although a protected species may be vulnerable to capture or entanglement in certain
types of fishing gear, it may not be vulnerable to capture or entanglement in the gears used in
the herring fishery. The two gears of primary concern in this evaluation are mid-water trawls
and purse seines, since these are the two gears used in the directed herring fishery in federal
waters.

Therefore, we have broken out the above species list into two groups. The first group contains
those species not likely to be affected by any of the management measures proposed in this
FEIS. The second group includes the species that could potentially be affected by the
management measures considered in this FEIS. The second group was evaluated in terms of the
probability that they could be taken as incidental bycatch in herring mid-water trawls and purse
seines. A key factor in the analysis was bycatch data for fisheries in the NE region that currently
utilize, or have utilized in the past, these two gears. However, the absence of any documented
bycatch of protected species in mid-water trawls and purse seines was not accepted as evidence
that the Atlantic herring fishery could not take these species. Any species that inhabits the same
general geographic range as the fishery at the same time of year was considered to potentially be
affected.

4.2.3.1  Protected Species Not Likely To Be Affected

Species that are not likely to be affected by any of the management measures being considered in
this FEIS are the shortnose sturgeon, the Gulf of Maine distinct population segment (DPS) of
Atlantic salmon, barndoor skates, roseate terns, piping plovers, the hawksbill sea turtle, and the
blue whale. Critical habitats for the Atlantic right whale are also not likely to be affected. The
reasons for these determinations are given below.

Shortnose Sturgeon

The shortnose sturgeon is benthic fish that mainly occupies the deep channel sections of several
Atlantic coast rivers. They can be found in most major river systems from St. Johns River,
Florida to the Saint John River in New Brunswick, Canada. The species is considered truly
anadromous in the southern portion of its range (i.e., south of Chesapeake Bay). However, they
spend the majority of their life history within the fresh water sections of the northern rivers with
only occasional forays into salt water, and are thus considered to be “freshwater amphidromous”
(NMFS 1998a).
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Atlantic Salmon

The wild populations of Atlantic salmon found in rivers and streams from the lower Kennebec
River north to the U.S.-Canada border are considered to be endangered. These rivers include the
Dennys, East Machias, Machias, Pleasant, Narraguagus, Ducktrap, and Sheepscot Rivers and
Cove Brook. Atlantic salmon are anadromous, with spawning and juvenile rearing occurring in
freshwater rivers followed by migration to the marine environment. 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. BJuvenile salmon “smolts”
are vulnerable to capture in the herring fishery during their seaward migration, but there is no
clear evidence that this is occurring.

Barndoor Skate

Barndoor skate is considered a candidate species under the ESA as a result of two petitions to list
the species as endangered or threatened that were received in March and April 1999. In June
1999, the agency declared the petitioned actions to be warranted and requested additional
information on whether or not to list the species under the ESA. At the 30" Stock Assessment
Workshop (SAW 30) held in November 1999, the Stock Assessment Research Committee
(SARC) reviewed the status of the barndoor skate stock relative to the five listing criteria of the
ESA. The SARC provided their report to the NMFS in the SAW 30 document (NEFSC 2000a).
NMFS published a decision on the petitions on September 27, 2002 (67FR61055-61061) that the
petitioned actions are not warranted at this time. However, NMFS is leaving barndoor skate on
the agency’s list of candidate species due to remaining uncertainties regarding the status and
population structure of the species.

The barndoor skate occurs from Newfoundland, the Gulf of St. Lawrence, off Nova Scotia, the
Gulf of Maine, and the northern sections of the Mid-Atlantic Bight down to North Carolina. Itis
one of the largest skates in the Northwest Atlantic and is presumed to be a long-lived, slow
growing species. Barndoor skates inhabit mud and sand/gravel bottoms along the continental
shelf, generally at depths greater than 150 meters. They are believed to feed on benthic
invertebrates and fishes (Munro 2002).

Roseate Tern and Piping Plover

The roseate tern and piping plover inhabit coastal waters and nest on coastal beaches within the
Northeast Region. The terns prey on small schooling fishes, and the plovers prey on shoreline
invertebrates and other small fauna. Foraging activity for these species occurs either along the
shoreline (plovers) or within the top several meters of the water column (terns).

Blue 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). Three
subspecies have been identified: Balaenoptera musculus musculus, B.m. intermedia, and B.m.
brevicauda (NMFS 1998c). 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. The IWC
currently recognizes these whales as one stock (Perry et al. 1999).
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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 (NMFS 1998b). In the Gulf of St. Lawrence, blue whales
appear to predominantly feed on several copepod species (NMFS 1998b).

Entanglements in fishing gear such as the sink gillnet 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. In 1987, 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.

In March 1998, a juvenile male blue whale was carried into Rhode Island waters on the bow of a
tanker. The cause of death was determined to be due to a ship strike that may have occurred
outside the U.S. EEZ (Waring et al. 2001).

Right Whale Critical Habitat

NMFS designated three right whale critical habitat areas on June 3, 1994 (59 FR 28793) to help
protect important right whale foraging and calving areas within the U.S. These areas are: Cape
Cod Bay; the Great South Channel (both off Massachusetts); and the waters adjacent to the
southern Georgia and northern Florida coast. The only way that herring fishing gear could
possibly affect pelagic right whale habitat is by reducing the amount of planktonic food available
for the whales. Because this is not possible, it is concluded that none of the management
measures proposed in this FEIS will affect critical right whale habitats in U.S. waters.

4.2.3.2  Protected Species Potentially Affected by this FEIS

The potential impacts to protected species that may result from the management measures being
considered in this FEIS are evaluated in the cumulative impacts section (Section 8) of this
document. This section of the FEIS focuses on the species that are found in the NE region that
may be affected by the Atlantic herring fishery. The primary information presented in the
following evaluations is the range of the species — with an emphasis on the NE region of the U.S.
(Maine to North Carolina) — its seasonal occurrence in the region, and a summary of reported
bycatch information for different types of commercial fishing gear and fisheries — with an
emphasis on mid-water trawls and purse seines. 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 (NMFS and USFWS 1995, Marine Turtle Working Group - TEWG,
1998, 2000) and biological reports (USFWS 1997), recovery plans for the humpback whale
(NMFS 1991a), right whale (NMFS 1991b), Kemp’s Ridley sea turtle (USFWS and NMFS
1992), Atlantic green sea turtle (NMFS and USFWS 1991a), leatherback sea turtle (NMFS and
USFWS 1992) and loggerhead sea turtle (NMFS and USFWS 1991b), and several Marine
Mammal Stock Assessment Reports (Waring et al. 1996, 2000, and 2002). Primary reference
sources are cited when appropriate.

Northern Right Whale
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Right whales were found historically in all the world’s oceans within the temperate to sub arctic
latitudes. There are three major subdivisions of right whales: North Pacific, North Atlantic, and
Southern Hemisphere, with eastern and western subunits found in the North Atlantic (Perry et al.
1999).

Right whales appear to prefer shallow coastal waters, but their distribution is also strongly
correlated to zooplankton prey distribution (Winn et al. 1986). In both northern and southern
hemispheres, right whales are observed in the lower latitudes and more coastal waters during
winter, where calving takes place, and then migrate to higher latitudes during the summer. In the
western North Atlantic, they are found west of the Gulf Stream and are most commonly
associated with cooler waters (<21° C).

Right whales feed on zooplankton through the water column, and in shallow waters may feed
near the bottom. In the Gulf of Maine, they have been observed feeding primarily on copepods,
by skimming at or below the water’s surface with open mouths (NMFS 1991b; Kenney et al.
1986; Murison and Gaskin 1989; and Mayo and Marx 1990). Research suggests that right
whales must locate and exploit extremely dense patches of zooplankton to feed efficiently
(Waring et al. 2001). New England waters include important foraging habitat for right whales
and at least some portion of the right whale population is present in these waters throughout most
months of the year. They 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. 2001). 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
and summer months. Mid-Atlantic waters are used as a migratory pathway from the spring and
summer feeding/nursery areas to the winter calving grounds off the coast of Georgia and Florida.

However, much about right whale movements and habitat use are still unknown. Approximately
85% of the population is unaccounted for during the winter (Waring et al. 2001). Radio and
satellite tagging has been used to track right whales, and has shown lengthy and somewhat
distant excursions into deep water off the continental shelf (Mate et al. 1997). In addition
photographs of identified individuals have documented movements of the western North Atlantic
right whales as far north as Newfoundland, the Labrador Basin and southeast of Greenland
(Knowlton et al. 1992). Sixteen satellite tags were attached to right whales in the Bay of Fundy,
Canada, during summer 2000 in an effort to further elucidate the movements and important
habitat for North Atlantic right whales. The movements of these whales varied, with some
remaining in the tagging area and others making periodic excursions to other areas before
returning to the Bay of Fundy. Several individuals were observed to move along the coastal
waters of Maine, while others traveled to the Scotian Shelf off Nova Scotia. One individual was
successfully tracked throughout the fall, and was followed on her migration to the
Georgia/Florida wintering area.

Right whales may be adversely affected by habitat degradation, habitat exclusion, acoustic

trauma, harassment, or reduction in prey resources due to trophic effects resulting from a variety
of activities including the operation of commercial fisheries. However, the major known sources
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of anthropogenic mortality and injury of right whales clearly are ship strikes and entanglement in
commercial fishing gear such as sink gillnets and lobster traps. There are no known reports of
interactions with herring fishing activities.

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. 2001). Only one of these feeding areas, the Gulf of Maine, lies
within U.S. waters contained within the management unit of the FMP (Northeast Region). 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 41° N and 43° 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. However, 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 the mid-Atlantic since they
are not participating in reproductive behavior in the Caribbean. The whales using this 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. Strandings and entanglements of humpback whales have increased
between New Jersey and Florida during the same period (Wiley et al. 1995).

The major known sources of anthropogenic mortality and injury of humpback whales include
entanglement in commercial fishing gear such as sink gillnets and lobster traps, 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. Several whales have apparently been entangled on more than one occasion.
These estimates are based on sightings of free-swimming animals that initially survive the
encounter. The most recent data describing the observed entanglements of humpback whales is
found in Table 64. Because some whales may drown immediately, the actual number of
interactions may be higher. In addition, the actual number of species-gear interactions is
contingent on the intensity of observations from aerial and ship surveys.

Humpback whales may also be adversely affected by habitat degradation, habitat exclusion,
acoustic trauma, harassment, or reduction in prey resources due to trophic effects resulting from

a variety of activities including the operation of commercial fisheries. There are no known
reports of interactions with gears used in the directed herring fishery.

Fin Whale
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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).

Despite our broad knowledge of fin whales, less is known about their life history as compared to
right and humpback whales. Based on acoustic recordings from hydrophone arrays, Clark
(1995) reported the fin whale as the most acoustically common whale species heard in the North
Atlantic and described a general pattern of fin whale movements in the fall from the
Labrador/Newfoundland region, south past Bermuda, and into the West Indies. However,
evidence regarding where the majority of fin whales winter, calve, and mate is still scarce.

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).

The major known sources of anthropogenic mortality and injury of fin whales include ship
strikes and entanglement in commercial fishing gear such as sink gillnets and lobster traps.
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. Fin whales may also be adversely affected by habitat
degradation, habitat exclusion, acoustic trauma, harassment, or reduction in prey resources due to
trophic effects resulting from a variety of activities including the operation of commercial
fisheries. There are no known reports of interactions with herring fishing vessels or gear.

Sei Whale

Sei whales are a widespread species in the world’s temperate, subpolar and subtropical and even
tropical marine waters. However, they appear to be more restricted to temperate waters than
other balaenopterids (Perry et al. 1999). The IWC recognized three stocks in the North Atlantic
based on past whaling operations: (1) Nova Scotia; (2) Iceland Denmark Strait; (3) Northeast
Atlantic (Donovan 1991 in Perry et al. 1999). Mitchell and Chapman (1977) suggested that the
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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. 2001). This is the only sei whale stock within the management
unit of this FMP.

Sei whales winter in warm temperate or subtropical waters and summer in more northern
latitudes. Sei whales occur in deep water throughout their range, typically over the continental
slope or in basins situated between banks (NMFS 1998c). 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. Sei whales are occasionally seen
feeding in association with right whales in the southern Gulf of Maine and in the Bay of Fundy,
although there is no evidence of interspecific competition for food resources. There is very little
information on natural mortality factors for sei whales. Possible causes of natural mortality,
particularly for young, old or otherwise compromised individuals are shark attacks, killer whale
attacks, and endoparasitic helminthes (Perry et al. 1999).

Few instances of injury or mortality of sei whales due to entanglement or vessel strikes have
been recorded in U.S. waters. Entanglement is not known to impact this species in the U.S.
Atlantic, 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. A small number of ship strikes of this species have been recorded, the most recent
documented incident occurring in 1994 when a carcass was brought in on the bow of a container
ship in Charlestown, Massachusetts. No entanglements in fishing gear have been observed or
noted in stranding data. 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. There are no known reports of interactions with the herring
fishery.

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.
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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. (1993)
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 extends 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. 2001).

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.
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 of this species, 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 near shore areas. Other impacts noted above for baleen whales may also
occur. There are no known reports of interactions with the herring fishery.

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
(Donovan 1991). Minke whales off the eastern coast of the U.S. are considered to be part of this
population that extends from Davis Strait off Newfoundland to the Gulf of Mexico (Waring et al.
2002). This species is common and widely distributed within the U.S. Atlantic EEZ (CETAP
1982). They are relatively widespread and common in the spring and summer, when they are
also most abundant in New England waters. There are fewer minke whales in New England
waters in the fall, and they are largely absent in the winter. Like all baleen whales, the minke
whale generally occupies the continental shelf proper, rather than the edge of the shelf (Waring
et al. 2002). Recent assessments (1999) for the Georges Bank/Gulf of St. Lawrence area
indicated that the minke whale population was about 4,000 (Waring et al. 2002). No population
trends are available at this time. This species is protected under the Marine Mammal Protection
Act and is not considered endangered or threatened.

Minke whales takes or entanglements have been observed or attributed to purse seines, lobster
traps, gillnets, and other unknown fisheries (Waring et al. 2002). Two minkes were caught and
released uninjured in Atlantic tuna purse seines in the Gulf of Maine during the 1990s. Read
(1994) reported interactions between minke whales and herring weirs in the Bay of Fundy. In
almost all cases, the whales were released alive and unharmed. This species has not been
observed in Atlantic herring mid-water or purse seine catches.

Long-finned Pilot Whale
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There are two species of pilot whale in the Western Atlantic. The long-finned pilot whale
generally occurs north of the New Jersey- Cape Hatteras area (Waring et al. 2002). They are
distributed principally along the continental shelf edge in the winter and early spring off the
northeast U.S. coast (CETAP 1982; Payne and Heinemann 1993). In late spring, pilot whales
move onto Georges Bank and into the Gulf of Maine and more northern waters and remain in
these areas through late autumn. In general, pilot whales occupy areas of high relief or
submerged banks. This species of whale eats herring (Olson and Reilly 2002).

During 1977-1991, observers recorded 436 pilot whales taken in foreign-fishing activities in the
U.S. EEZ (Waring et al. 1990; Waring 1995). A total of 391 (90%) were taken in the mackerel
fishery and included takes by U.S. vessels participating in joint venture fishing operations. The
foreign and JV mackerel fishery primarily utilized mid-water trawls (ref). Due to temporal
fishing restrictions, the bycatch occurred during winter and spring (December to May) in
continental shelf and continental shelf edge waters (Fairfield et al. 1993; Waring 1995), i.e., at
the same time of year when the Atlantic herring mid-water trawl fishery currently operates in the
mid-Atlantic and southern New England regions. Four fishery-related mortalities of pilot whales
were reported in the U.S. mid-Atlantic mackerel trawl fishery during the 1990s (Waring et al.
2002). Twelve pilot whales were taken in the joint venture mackerel mid-water trawl fishery in
the mid-Atlantic during 2001 (data provided to NEFMC for Amendment 1 to the Atlantic
Herring FMP). The mackerel, squid, butterfish trawl fishery is a Category 11 fishery.*

Bycatch of pilot whales has also been observed in the pelagic drift gillnet, pelagic longline,
pelagic pair trawl, bluefin purse seine, North Atlantic bottom trawl, Atlantic squid, mackerel,
butterfish trawl, and mid-Atlantic coastal gillnet fisheries (Waring et al. 2002). Eighteen pilot
whale (Globicephala sp.) mortalities were reported in the pelagic pair trawl tuna fishery in the
mid-Atlantic during 1993-1995. Pilot whales were observed inside purse seine sets made for
tuna on Georges Bank in 1996. On one occasion a single whale was encircled and escaped alive.
On the other, five whales were released, apparently uninjured (Waring et al. 2002). Pilot whales
have also been observed in mid-water trawl catches off the coast of Nova Scotia (Waring et al.
2002).

Long-finned pilot whales inhabit the area utilized by the Atlantic herring fishery at the time of
year when the fishery is active (winter in the mid-Atlantic, summer and fall on Georges Bank
and in the Gulf of Maine), are relatively small, and feed on herring. Although there have been
no observed or reported captures of pilot whales in herring fishing gear, this species has been
taken in comparable gear types used in other fisheries and is therefore potentially affected by the
Atlantic herring fishery as a result of capture in herring mid-water trawls and purse seines.

Risso’s Dolphin

1 A category Il fishery is defined as “a commercial fishery determined by the Assistant
Administrator to have occasional incidental mortality and serious injury of marine mammals”
(50 CFR 229.2).
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The Risso’s dolphin is distributed along the continental shelf edge of North America from Cape
Hatteras to Georges Bank during the spring, summer, and autumn (CETAP 1982; Payne et al.
1984). In general, the population occupies the mid-Atlantic and southern New England shelf
edge year round, and is rarely seen in the Gulf of Maine (Payne et al. 1984). This species has
been observed taken in the pelagic drift gillnet and pelagic longline fisheries (Waring et al.
2002). One mortality was reported in 1992 in the Mid-Atlantic tuna pair trawl fishery. This
fishery no longer exists. This species has not been observed in Atlantic herring mid-water or
purse seine catches.

Atlantic Spotted Dolphins

This species is distributed in tropical and warm temperate waters of the western North Atlantic
(Leatherwood et al. 1976). They occur from southern New England through the Gulf of Mexico
and the Caribbean. Off the northeast U.S. coast, spotted dolphins are widely distributed on the
continental shelf, along the edge of the shelf, and over the deep ocean south of 40°N (CETAP
1982). They regularly occur in inshore waters south of Chesapeake Bay and near the continental
shelf edge and continental slope waters north of this region (Payne et al. 1984). Bycatch has
been observed in the drift gillnet and pelagic longline fisheries, but no mortalities or serious
injuries were documented in the tuna pair trawl fishery while it was operating during the 1990s
(Waring et al. 2000). This species has not been observed in Atlantic herring mid-water or purse
seine catches.

Striped Dolphins

This species is distributed worldwide in warm-temperate to tropical seas (Archer and Perrin
1997). In the western North Atlantic, striped dolphins are found from Nova Scotia to the Gulf of
Mexico. They appear to prefer continental slope waters offshore to the Gulf Stream
(Leatherwood et al. 1976; Perrin et al. 1994; Schmidly 1981). In waters of the northeastern U.S.,
they are distributed along the edge of the shelf from Cape Hatteras to the southern margin of
Georges Bank, and also offshore over the continental slope and rise in the mid-Atlantic region
(CETAP 1982). Bycatch has been observed by NMFS observers in the drift gillnet and North
Atlantic bottom trawl fisheries, but not in pelagic pair trawls or mid-water trawls.

Bottlenose Dolphins

There are two stocks of bottlenose dolphins in the western North Atlantic, an offshore and a
coastal stock (Waring et al. 2002). The offshore stock extends along the entire continental shelf
break from Georges Bank to Cape Hatteras during spring and summer (CETAP 1982; Kenney
1990). The coastal stock is distributed along the Atlantic coast south of Long Island and as far
south as the Gulf of Mexico. Aerial (CETAP 1982) and shipboard (NMFS,unpublished data)
surveys have identified two concentrations, one inshore of 25 m and the other offshore of 25 m.
It was suggested that the coastal morphotype is restricted to waters <25 m north of Cape Hatteras
(Kenney 1990).

Bottlenose dolphins are occasionally taken in various kinds of nearshore fishing gears, including
gillnets, seines, longlines, shrimp trawls, and crab pots (Read 1994; Wang et al. 1994). There
are nine Category Il commercial fisheries that interact with this species (in 2001), six of which
occur in North Carolina waters (Waring et al. 2002). Five fisheries are listed as Category 111
fisheries: three inshore gillnet fisheries, the shrimp trawl, and the mid-Atlantic menhaden purse
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seine fishery. There have been no takes observed by NMFS observers in any of these fisheries
(Waring et al. 2002). Menhaden purse seiners reported an annual incidental take of 1 to 5
bottlenose dolphins (NMFS 1991c). This species has not been observed in Atlantic herring mid-
water or purse seine catches.

Harbor Porpoise

There are four separate populations of harbor porpoise in the western North Atlantic (Gaskin
1984, 1992). The Gulf of Maine/Bay of Fundy stock are concentrated in the northern Gulf of
Maine and southern Bay of Fundy region during the summer (July-September), generally in
waters less than 150 m deep (Gaskin 1977; Kraus et al. 1983; Palka 1995a, b), with a few
sightings in the uper Bay of Fundy and on the northern edge of Georges Bank (Palka 2000).
They are widely dispersed from New Jersey to Maine during the fall (October-December) and
spring (April-June), with lower densities north and south. They are most common over the
continental shelf, but are seen from the coastline to deep waters. There does not appear to be a
temporally coordinated migration or a specific migratory route to and from the Bay of Fundy
region (Waring et al. 2002). Recent assessments (1999) for the Gulf of Maine/Bay of Fundy
area indicated that the population was about 89,000 (Waring et al. 2002). No population trends
are available at this time. This species is protected under the Marine Mammal Protection Act
and is not considered endangered or threatened.

Harbor porpoise takes have been documented in the USA Northeast sink gillnet, mid-Atlantic
coastal gillnet, and in the Canadian Bay of Fundy groundfish sink gillnet and herring weir
fisheries (Waring et al. 2002). They are frequently taken in Canadian herring weirs. There are
no reports of harbor porpoises being taken in mid-water trawls or purse seines, but due to their
presence and abundance in the Gulf of Maine in nearshore and offshore waters, they are
vulnerable to capture in herring mid-water trawls and purse seines.

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 m depth contour. The species is
distributed from central western Greenland to North Carolina, with the Gulf of Maine stock
commonly found in continental shelf waters from Hudson Canyon to Georges Bank and into the
Gulf of Maine to the lower Bay of Fundy (Waring et al. 2002). Sightings indicate seasonal shifts
in distribution (Northridge et al. 1997). During January to April, low numbers are found from
Georges Bank to Jeffreys Ledge (off New Hampshire), with even lower numbers south of
Georges Bank. From June to September, large numbers are found from Georges Bank to the
lower Bay of Fundy. From October to December, white-sided dolphins occur at intermediate
densities from southern Georges Bank to the southern Gulf of Maine (Payne and Heinemann
1990). They are observed south of Georges Bank at all times of year, especially around Hudson
Canyon, but at low densities (Waring et al. 2002).

Recently, within U.S. waters, white-sided dolphins have been observed caught in the Northeast
mid-Atlantic coastal gillnet, pelagic drift gillnet, North Atlantic bottom trawl, and Atlantic squid,
mackerel, butterfish trawl fisheries (Waring et al. 2002). In the past, incidental takes have been
recorded in the Atlantic foreign mackerel fishery and the pelagic drift gillnet fishery. Forty-two
white-sided dolphins were caught in foreign and joint venture mackerel fishing operations
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between 1977 and 1991. This fishery was a mixed mid-water and bottom trawl fishery and took
place in the winter. One was observed taken in the U.S. mackerel fishery in 1997 (Waring et al.
2002) and two in joint venture mackerel fishing operations in 2001 (NMFS observer data). One
white-sided dolphin was released alive and unharmed from a herring weir in the Bay of Fundy
(Waring et al. 2002).

This species is common in the Gulf of Maine and on Georges Bank at the time of year when the
herring fishery is active in those areas. Although the only observed captures of Atlantic white-
sided dolphins in mid-water nets have been in the mid-Atlantic region in the winter, this species
is clearly vulnerable to capture in herring mid-water trawls and, to a lesser extent, in purse seines
used in the spring, summer, and fall in New England.

Common Dolphin

Common dolphins are found world-wide in temperate, tropical, and subtropical seas. In the
North Atlantic, this species occurs along the continental slope and in outer continental shelf
waters from Cape Hatteras to Georges Bank from mid-January to May (Hain et al. 1981; CETAP
1982; Payne et al. 1984). They move northward onto Georges Bank and the Scotian Shelf from
mid-summer to autumn. Seltzer and Payne (1988) reported large aggregations on Georges Bank
in autumn. Common dolphins are rarely found in the Gulf of Maine (Seltzer and Payne 1988).

Observers recorded 110 mortalities of common dolphins in foreign mackerel-fishing activities in
the mid-Atlantic during 1977-1991 between December and May (Waring et al. 2002). Bycatch
has been observed by NMFS sea samplers in pelagic drift gillnets, pair trawls, pelagic longlines,
coastal gillnets, bottom trawls, and sink gillnets. During the 1990s, twelve mortalities were
observed in the tuna pair trawl fishery in the mid-Atlantic, nine in the mid-Atlantic Loligo squid
fishery, and one in the Atlantic mackerel fishery. The primary gear used in the squid fishery is a
high-rise bottom trawl. Seventeen common dolphins were observed in net transfers of mackerel,
squid, and butterfish to foreign processing ships in the mid-Atlantic region in March 1998.
There is no information to indicate how many of the common dolphins caught in this fishery
were taken in mid-water trawls versus bottom trawls, but this species is clearly vulnerable to
capture in herring mid-water trawling operations in the mid-Atlantic region during the winter.

In addition to being vulnerable to capture in mid-water trawls in the mid-Atlantic region during
the winter and early spring, before herring migrate north, this species is also vulnerable to
capture in the directed herring fishery in the summer and fall on Georges Bank. Because they
are rarely found in the Gulf of Maine, captures of common dolphins in mid-water trawls or purse
seines in coastal waters of the gulf are unlikely.

White-beaked Dolphin

This species is found from southern New England to western and southern Greenland and Davis
Straits in the Barents Sea and south to at least Portugal (Leatherwood et al. 1976; CETAP 1982).
Off the northeastern U.S., white-beaked dolphins have been concentrated in the western Gulf of
Maine and around Cape Cod (CETAP 1982). The limited distribution of this species in U.S.
waters has been attributed to opportunistic feeding (CETAP 1982). There was an apparent shift
in distribution of this species in the 1970s from offshore on the continental slope to continental
shelf waters, perhaps in response to an increase in sand lance in shelf waters (Katona et al. 1993,
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Kenney et al. 1996). There is no reported bycatch of this species in commercial fishing gear in
U.S. or Canadian waters (Waring et al. 2002).

Harbor seal

The harbor seal is found in all near shore waters of the Atlantic Ocean above about 30 degrees
latitude (Waring et al. 2001). In the western North Atlantic they are distributed from the eastern
Canadian Artic and Greenland south to southern New England and New York, and occasionally
the Carolinas (Boulva and McLaren 1979; Gilbert and Guldager 1998). It is believed that the
harbor seals found along the U.S. and Canadian Atlantic coast represent one population (Waring
et al. 2001). 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).

Incidental takes of harbor seals have been recorded in groundfish gillnet, herring purse seine,
halibut tub trawl, and lobster fisheries (Gilbert and Wynne 1985 and 1987). Observers working
on a bycatch study of herring mid-water trawls and purse seines in New England reported that
harbor seals and gray seals were frequently observed inside and outside seines, feeding on
herring, but in all cases were released unharmed (USDOC 1999). One harbor seal was observed
captured in 54 mid-water trawl tows. Harbor seals are also taken in herring weirs in Canada
(Read 1994).

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. 2001). 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.

Gray seals have been taken in herring weirs in eastern Canada (Read 1994) and have been seen
with harbor seals in herring purse seines off the Maine coast (USDOC 1999). Gray seals are less
numerous in the Gulf of Maine than harbor seals, but are vulnerable to capture in herring mid-
water trawls and purse seines.

Harp seal

The harp seal occurs throughout much of the North Atlantic and Artic Oceans, and have been
increasing off the east coast of the United States from Maine to New Jersey (Waring et al. 2001).
Harp seals are at the extreme southern end of the range in U.S. contiental shelf waters and are
usually found off there from January to May when the western stock of harp seals is at their most
southern point of migration. Harp seals congregate on the edge of the pack ice in February

67



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.

Bycatch has been observed by NMFS sea samplers in the Northeast multispecies gillnet fisheries,
but no mortalities have been documented in the pelagic pair trawl fishery (Waring et al. 2002).

Hooded Seal

Hooded seals occur throughout much of the North Atlantic and Arctic Oceans (King 1983)
preferring deeper water and occurring farther offshore than harp seals (Lavigne and Kovacs
1988). Hooded seals are highly migratory and tend to wander far out of their range, which
extends to the Gulf of St. Lawrence (Canada). They are rarely found in the U.S. EEZ, but are
occurring with increasing frequency along the U.S. Atlantic coast in the winter and spring
(Waring et al. 2002). They have been seen as far south as Puerto Rico. No hooded seals have
been taken incidentally in U.S. waters. Given their low numbers and the fact that they stray into
southern waters at the time of year when the herring fishery is not very active, it is highly
unlikely that they would interact with gears used in the herring fishery.

Leatherback Sea Turtle

In the U.S., leatherback turtles are found throughout the western North Atlantic during the
warmer months along the continental shelf, and near the Gulf Stream edge. 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 (CeTAP 1982). Shoop and Kenney (1992) also
observed concentrations of leatherbacks during the summer off the south shore of Long Island
and New Jersey. Leatherbacks in these waters are thought to be following their preferred
jellyfish prey.

Leatherbacks are predominantly a pelagic species and feed on jellyfish and other soft-body prey.
Time-depth-recorder data collected by Eckert et al. (1996) indicate that leatherbacks are night
feeders and are deep divers, with recorded dives to depths in excess of 1,000 meters. However,
leatherbacks may feed in shallow waters if there is an abundance of jellyfish near shore. For
example, leatherbacks occur annually in shallow bays such as Cape Cod and Narragansett Bays
during the fall.

Estimated to number apprximately 115,000 adult females globally in 1980 (Pritchard 1982) and
only 34,500 by 1995 (Spotila et al. 1996), leatherback populations have been decimated
worldwide. Anthropogenic impacts to the leatherback population include fishery interactions as
well as exploitation of the eggs (Ross 1979). Eckert (1996) and Spotila et al. (1996) record that
adult mortality has also increased significantly, particularly as a result of driftnet and longline
fisheries. The status of the leatherback population in the Atlantic is difficult to assess since major
nesting beaches occur over broad areas within tropical waters outside the U.S. Recent
information suggests that western North Atlantic populations declined from 18,800 nesting
females in 1996 (Spotila et al. 1996) to 15,000 nesting females by 2000. It appears that the
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Western Atlantic portion of the population is being subjected to mortality beyond sustainable
levels, resulting in a continued decline in numbers of nesting females.

Numerous fisheries that occur in both U.S. state and federal waters are known to negatively
impact juvenile and adult leatherback sea turtles. These include incidental take in several
commercial and recreational fisheries. Fisheries known or suspected to incidentally capture
leatherbacks include those deploying bottom trawls, off-bottom trawls, purse seines, bottom
longlines, hook and line, gill nets, drift nets, traps, haul seines, pound nets, beach seines, and
surface longlines (NMFS and USFWS 1992).

Leatherback interactions with the southeast shrimp fishery are well documented. Turtle
Excluder Devices (TEDs), typically used in the southeast shrimp fishery to minimize sea
turtle/fishery interactions, are less effective for the larger leatherbacks. Therefore, the NMFS
established a zone to restrict, when necessary, shrimp trawl activities from off the coast of Cape
Canaveral, Florida to the Virginia/North Carolina border. 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 turtles. To address this problem, on February 21, 2003, NOAA
Fisheries 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 loggerhead and green sea
turtles.

Leatherbacks are also susceptible to entanglement in lobster and crab pot gear. The probable
reasons may be: attraction to gelatinous organisms and algae that collect on buoys and buoy lines
at or near the surface; attraction to the buoys which could appear as prey; or the gear
configuration which may be more likely to wrap around flippers. The total number of
leatherbacks reported entangled from New York through Maine from all sources for the years
1980 - 2000 is 119. Entanglements are also 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. Prescott (1988) reviewed stranding data for Cape Cod Bay and concluded that for those
turtles where cause of death could be determined (the minority), entanglement in fishing gear is
the leading cause of death followed by capture by dragger, cold stunning, or collision with boats.

Due to their distribution and abundance during the summer in the Gulf of Maine and continental
shelf of New England, and the fact that they have been taken or are suspected to have been taken
in purse seines and “off-bottom trawls” in U.S. waters, leatherbacks are included as one of the
endangered species that is vulnerable to capture in herring gear.

Kemp’s Ridley Sea Turtle

The Kemp’s ridley is the most endangered of the world’s sea turtle species. Of the world’s seven
extant species of sea turtles, the Kemp's ridley has declined to the lowest population level.

Juvenile Kemp’s ridleys use northeastern and Mid-Atlantic coastal waters of the U.S. Atlantic
coastline as primary developmental habitat during summer months, with shallow coastal
embayments serving as important foraging grounds. Ridleys found in Mid-Atlantic waters are
primarily post-pelagic juveniles averaging 40 centimeters in carapace length, and weighing less
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than 20 kilograms (Terwilliger and Musick 1995). Next to loggerheads, they 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). Studies have found that post-pelagic
ridleys feed primarily on a variety of species of crabs. Mollusks, shrimp, and fish are consumed
less frequently (Bjorndal, 1997).

With the onset of winter and the decline of water temperatures, ridleys migrate to more southerly
waters from September to November (Keinath et al., 1987; Musick and Limpus, 1997). Turtles
who do not head south soon enough face the risks of cold stunning in northern waters. Cold
stunning can be a significant natural cause of mortality for sea turtles in 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.
The severity of cold stun events depends on: the numbers of turtles utilizing Northeast waters in
a given year; oceanographic conditions; and the occurrence of storm events in the late fall. Cold-
stunned turtles have also been found on beaches in New York and New Jersey. Cold-stunning
events can represent a significant cause of natural mortality, in spite of the fact that many cold-
stun turtles can survive if found early enough.

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. Currently, anthropogenic impacts to the Kemp’s ridley population are similar to
those discussed above for other sea turtle species. Takes of Kemp’s ridley turtles have been
recorded by sea sampling coverage in the Northeast otter trawl fishery, pelagic longline fishery,
and southeast shrimp and summer flounder bottom trawl fisheries.

Kemp’s ridleys may also be affected by large-mesh gillnet fisheries. In the spring of 2000, a
total of five Kemp’s ridley carcasses were recovered from a North Carolina beach where 277
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. It is possible that strandings of Kemp’s ridley
turtles in some years have increased at rates higher than the rate of increase in the Kemp’s ridley
population (TEWG 1998).

This species of turtle would only be vulnerable to capture in the herring mobile gear fishery
during the warmer months of the year when it occupies the more northerly waters of the
Northeast region. Since they are not common north of Cape Cod and apparently do not occupy
offshore waters (e.g., Georges Bank), they are not believed to be vulnerable to capture in gears
used in the herring fishery.

Green Sea Turtle

Green turtles are distributed circumglobally. In the western Atlantic they range from
Massachusetts to Argentina, including the Gulf of Mexico and Caribbean, but are considered rare
north of Cape Hatteras (Wynne and Schwartz, 1999). In the continental United States, green
turtle nesting occurs on the Atlantic coast of Florida (Ehrhart 1979).

While nesting activity is obviously important in determining population distributions, the
remaining portion of the green turtle’s life is spent on the foraging and breeding grounds.
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Juvenile green sea turtles occupy pelagic habitats after leaving the nesting beach. Pelagic
juveniles are assumed to be omnivorous, but with a strong tendency toward carnivory during
early life stages. At approximately 20 to 25 cm carapace length, juveniles leave pelagic habitats
and enter benthic foraging areas, shifting to a chiefly herbivorous diet (Bjorndal 1997). Green
turtles appear to prefer marine grasses and algae in shallow bays, lagoons and reefs (Rebel 1974)
but also consume jellyfish, salps, and sponges.

As is the case for loggerhead and Kemp’s ridley sea turtles, green sea turtles use mid-Atlantic
and northern areas of the western Atlantic coast as important summer developmental habitat.
Green turtles are found in estuarine and coastal waters as far north as Long Island Sound,
Chesapeake Bay, and North Carolina sounds (Musick and Limpus 1997). Like loggerheads and
Kemp’s ridleys, green sea turtles that use northern waters during the summer must return to
warmer waters when water temperatures drop, or face the risk of cold stunning. Cold stunning of
green turtles may occur in southern areas as well (i.e., Indian River, Florida), as these natural
mortality events are dependent on water temperatures and not solely geographical location.

Anthropogenic impacts to the green sea turtle population are similar to those discussed above for
other sea turtles species. As with the other 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, scallop dredge, southeast shrimp
trawl, and summer flounder bottom trawl fisheries has recorded takes of green turtles.

This species closely resembles the Kemp’s Ridley sea turtle in terms of its seasonal occurrence
and geographical distribution in the Northeast region and is not believed to be vulnerable to
capture in the directed herring fishery.

Loggerhead Sea Turtle

Loggerhead sea turtles occur throughout the temperate and tropical regions of the Atlantic,
Pacific, and Indian Oceans in a wide range of habitats. These include open ocean, continental
shelves, bays, lagoons, and estuaries (NMFS and USFWS 1995). Loggerhead sea turtles are
primarily benthic feeders, opportunistically foraging on crustaceans and mollusks (Wynne and
Schwartz 1999). Under certain conditions they may also scavenge fish (NMFS and USFWS
1991b). Horseshoe crabs are known to be a favorite prey item in the Chesapeake Bay area
(Lutcavage and Musick 1985).

The threatened loggerhead sea turtle is the most abundant of the sea turtles listed as threatened or
endangered in the U.S. waters. However, the status of the northern loggerhead subpopulation is
of particular concern.

The activity of the loggerhead is limited by temperature. Loggerheads commonly occur
throughout the inner continental shelf from Florida through Cape Cod, Massachusetts.
Loggerheads may also occur as far north as Nova Scotia when oceanographic and prey
conditions are favorable. Surveys conducted offshore as well as sea turtle stranding data
collected during November and December off North Carolina suggest that sea turtles emigrating
from northern waters in fall and winter months may concentrate in near shore and southerly areas
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influenced by warmer Gulf Stream waters (Epperly et al. 1995). This is supported by the
collected work of Morreale and Standora (1998) who tracked 12 loggerheads and 3 Kemp’s
ridleys by satellite. All of the turtles followed similar spatial and temporal corridors, migrating
south from Long Island Sound, New York, during October through December. The turtles
traveled within a narrow band along the continental shelf and became sedentary for one or two
months south of Cape Hatteras.

Loggerhead sea turtles do not usually appear on the most northern summer foraging grounds in
the Gulf of Maine until June, but are found in Virginia as early as April. They remain in the
mid-Atlantic and northeast areas until as late as November and December in some cases, but the
majority leaves the Gulf of Maine by mid-September. 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).

Loggerhead sea turtles originating from the western Atlantic nesting aggregations are believed to
lead a pelagic existence in the North Atlantic gyre for as long as 7-12 years before settling into
benthic environments. Loggerhead sea turtles are impacted by a completely different set of
threats from human activity once they migrate to the ocean. During that period, they are exposed
to a series of long-line fisheries that include the U.S. Atlantic tuna and swordfish longline
fisheries, an Azorean long-line fleet, a Spanish long-line fleet, and various fleets in the
Mediterranean Sea (Aguilar et al. 1995, Bolten et al. 1994, Crouse 1999). Observer records
indicate that, of the 6,544 loggerheads estimated to be captured by the U.S. Atlantic tuna and
swordfish longline fleet between 1992-1998, an estimated 43 were dead (Yeung 1999). For
1998, alone, an estimated 510 loggerheads (225-1250) were captured in the longline fishery.
Aguilar et al. (1995) estimated that the Spanish swordfish longline fleet, which is only one of the
many fleets operating in the region, captures more than 20,000 juvenile loggerheads annually
(killing as many as 10,700).

Once loggerheads enter the benthic environment in waters off the coastal U.S., they 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. Loggerhead sea turtles are captured in fixed
pound net gear in the Long Island Sound, in pound net gear and trawls in summer flounder and
other finfish fisheries in the Mid-Atlantic and Chesapeake Bay, in gillnet fisheries in the Mid-
Atlantic and elsewhere, and in multispecies, monkfish, spiny dogfish, and northeast sink gillnet
fisheries.

Because loggerheads are common as far north as Cape Cod in the summer and fall, but are not
common north of Cape Cod where herring fishing takes place at that time of year, they are not
very vulnerable to capture in herring mid-waters trawls or purse seines.

Conclusion

Seven of the 22 species of protected species that are potentially affected by the management

measures that are proposed in this FEIS have been determined to be vulnerable to capture in
herring mid-water trawls and purse seines. These seven species are therefore the ones that would
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most likely be affected by any management alternative that affects the amount or location of
herring fishing activity in herring management area 1, i.e., within the area affected by
management alternatives 3 and 4. These five species are harbor seals, grey seals, harbor
porpoises, minke whales, Atlantic white-sided dolphins, long-finned pilot whales, and
leatherback turtles.

4.2.4 Essential Fish Habitat

4241  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 4.17 through Figure 4.20 and in Table 4.10 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 4.17. 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 4.18.
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%eo.
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 4.19.
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%o.

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 4.20. 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%o.

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 4.20. 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
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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 4.10,
according to life history stage. The Council acknowledges potential seasonal and spatial
variability of the conditions generally associated with this species.

4.24.2  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
4.11. 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 4.10. Essential fish habitat designation of estuaries and embayments for Atlantic herring.

Spawning
Estuaries and Embayments Eggs Larvae Juveniles Adults 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%o).

M = The EFH designation for this species includes the mixing water / brackish salinity zone of this bay or estuary

(0.5 < salinity < 25.0%o).

F = The EFH designation for this species includes the tidal freshwater salinity zone of this bay or estuary (0.0 <

salinity < 0.5%o).

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 4.11. 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 |45 - 150 Bottom habitats with fine grained
Bay to Saco Bay, ME and from Mass. Bay to sediments or a substrate of sand
Cape Cod Bay, MA or gravel

American plaice adult GOME and estuaries from Passamaquoddy |45 - 175 Bottom habitats with fine grained
Bay to Saco Bay, ME and from Mass. Bay to sediments or a substrate of sand
Cape Cod Bay, MA or gravel

Atlantic cod juvenile  [GOME, GB, eastern portion of continental 25-75 Bottom habitats with a substrate
shelf off southern NE and following estuaries: of cobble or gravel
Passamaquoddy Bay to Saco Bay; Mass. Bay,
Boston Harbor, Cape Cod Bay, Buzzards Bay

Atlantic cod adult GOME, GB, eastern portion of continental 10 - 150 Bottom habitats with a substrate
shelf off southern NE and following estuaries: of rocks, pebbles, or gravel
Passamaquoddy Bay to Saco Bay; Mass. Bay,
Boston Harbor, Cape Cod Bay, Buzzards Bay

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, 10-61 Bottom habitats of shallow
Pawcatuck, Merrimack, Cocheco, Saco, gravel/cobble riffles interspersed
Androscoggin, Presumpscot, Kennebec, with deeper riffles and pools in
Sheepscot, Ducktrap, Union, Penobscot, rivers and estuaries, water
Narraguagus, Machias, East Machias, velocities between 30 - 92 cm/s
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.

Atlantic sea scallop juvenile  |GOME, GB, southern NE and middle Atlantic|18 - 110 Bottom habitats with a substrate




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

Bay, and Cape Cod Bay

of cobble, shells, and silt

Atlantic sea scallop adult GOME, GB, southern NE and middle Atlantic|18 - 110 Bottom habitats with a substrate
south to Virginia-North Carolina border and of cobble, shells, coarse/gravelly
following estuaries: Passamaquoddy Bay to sand, and sand
Sheepscot R.; Casco Bay, Great Bay, Mass
Bay, and Cape Cod Bay

Haddock juvenile  [GB, GOME, middle Atlantic south to 35-100 Bottom habitats with a substrate
Delaware Bay of pebble and gravel

Haddock adult GB and eastern side of Nantucket Shoals, 40 - 150 Bottom habitats with a substrate
throughout GOME, *additional area of of broken ground, pebbles,
Nantucket Shoals, and Great South Channel smooth hard sand, and smooth

areas between rocky patches

Goosefish juvenile  [Outer continental shelf in the middle Atlantic, |25 - 200 Bottom habitats with substrates
mid-shelf off southern NE, all areas of of a sandshell mix, algae covered
GOME rocks, hard sand, pebbly gravel,

or mud

Goosefish adult Outer continental shelf in the middle Atlantic, |25 - 200 Bottom habitats withsubstrates of
mid-shelf off southern NE, outer perimeter of a sandshell mix, algae covered
GB, all areas of GOME rocks, hard sand, pebbly gravel,

or mud

Ocean pout juvenile  [GOME, GB, southern NE, middle Atlantic ~ |< 50 Late fall to spring Bottom habitats in close
south to Delaware Bay and the following proximity to hard bottom nesting
estuaries: Passamaquoddy Bay to Saco Bay; areas
Mass. Bay, and Cape Cod Bay

Ocean pout adult GOME, GB, southern NE, middle Atlantic  |< 80 Bottom habitats, often smooth
south to Delaware Bay and the following bottom near rocks or algae
estuaries: Passamaquoddy Bay to Saco Bay;

Mass. Bay, Boston Harbor, and Cape Cod
Bay

Offshore hake juvenile  [Outer continental shelf of GB and southern 170 - 350 Bottom habitats
NE south to Cape Hatteras, NC

Offshore hake adult Outer continental shelf of GB and southern {150 - 380 Bottom habitats
NE south to Cape Hatteras, NC

Pollock juvenile  [GOME, GB, and the following estuaries: 0-250 Bottom habitats with aquatic
Passamaquoddy Bay to Saco Bay; Great Bay vegetation or a substrate of sand,
to Waquoit Bay; Long Island Sound, Great mud, or rocks
South Bay

Pollock adult GOME, GB, southern NE, and middle 15 - 365 Hard bottom habitats including

77




Atlantic south to New Jersey and the
following estuaries: Passamaquoddy Bay,
Damariscotta R., Mass Bay, Cape Cod Bay,
Long Island Sound

artificial reefs

Red hake juvenile  [GOME, GB, continental shelf off southern  |< 100 Bottom habitats with substrate of
NE, and middle Atlantic south to Cape shell fragments, including areas
Hatteras and the following estuaries: with an abundance of live
Passamaquoddy Bay to Saco Bay; Great Bay, scallops
Mass. Bay to Cape Cod Bay; Buzzards Bay to
Conn. R.; Hudson R./ Raritan Bay, and
Chesapeake Bay
Red hake adult GOME, GB, continental shelf off southern 10-130 Bottom habitats in depressions
NE, and middle Atlantic south to Cape with a substrate of sand and mud
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
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 |5 - 325 Bottom habitats with substrate of
middle Atlantic and the following estuaries: mud or fine grained sand
Passamaquoddy Bay to Great Bay; Mass. Bay
to Cape Cod Bay
Silver hake juvenile  [GOME, GB, continental shelf off southern 20-270 Bottom habitats of all substrate
NE, middle Atlantic south to Cape Hatteras types
and the following estuaries: Passamaquoddy
Bay to Casco Bay, Mass. Bay to Cape Cod
Bay
Silver hake adult GOME, GB, continental shelf off southern 30-325 Bottom habitats of all substrate
NE, middle Atlantic south to Cape Hatteras types
and the following estuaries: Passamaquoddy
Bay to Casco Bay, Mass. Bay to Cape Cod
Bay
Windowpane flounder |juvenile  [GOME, GB, southern NE, middle Atlantic |1 - 100 Bottom habitats with substrate of
south to Cape Hatteras and the following mud or fine grained sand
estuaries: Passamaquoddy Bay to Great Bay;
Mass. Bay to Chesapeake Bay
Windowpane flounder  Jadult GOME, GB, southern NE, middle Atlantic  |1-75 Bottom habitats with substrate of
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south to Virginia - NC border and the
following estuaries: Passamaquoddy Bay to
Great Bay; Mass. Bay to Chesapeake Bay

mud or fine grained sand

Winter flounder juvenile  |GB, inshore areas of GOME, southern NE, |0.1-10(1 - Bottom habitats with a substrate
middle Atlantic south to Delaware Bay and |50, age 1+) of mud or fine grained sand
the following estuaries: Passamaquoddy Bay
to Chincoteague Bay
Winter flounder adult GB, inshore areas of GOME, southern NE, |1 - 100 Bottom habitats including
middle Atlantic south to Delaware Bay and estuaries with substrates of mud,
the following estuaries: Passamaquoddy Bay sand, grave
to Chincoteague Bay
Witch flounder juvenile  [GOME, outer continental shelf from GB 50 - 450 to Bottom habitats with fine grained
south to Cape Hatteras 1500 substrate
Witch flounder adult GOME, outer continental shelf from GB 25-300 Bottom habitats with fine grained
south to Chesapeake Bay substrate
Yellowtail flounder juvenile  [GB, GOME, southern NE continental shelf |20 - 50 Bottom habitats with substrate of
south to Delaware Bay and the following sand or sand and mud
estuaries: Sheepscot R., Casco Bay, Mass.
Bay to Cape Cod Bay
Yellowtail flounder adult GB, GOME, southern NE continental shelf |20 - 50 Bottom habitats with substrate of
south to Delaware Bay and the following sand or sand and mud
estuaries: Sheepscot R., Casco Bay, Mass.
Bay to Cape Cod Bay
Red crab juvenile  [Southern flank of GB and south the Cape 700 - 1800 Bottom habitats of continental
Hatteras, NC slope with a substrate of silts,
clays, and all silt-clay-sand
composites
Red crab adult Southern flank of GB and south the Cape 200 - 1300 Bottom habitats of continental
Hatteras, NC slope with a substrate of silts,
clays, and all silt-clay-sand
composites
Black sea bass juvenile  [Demersal waters over continental shelf from |1 - 38 Found in coastal areas (April to |Rough bottom, shellfish and
GOME to Cape Hatteras, NC, also includes December, peak June to eelgrass beds, manmade
estuaries from Buzzards Bay to Long Island November) between VA and  [structures in sandy-shelly areas,
Sound; Gardiners Bay, Barnegat Bay to MA, but winter offshore from |offshore clam beds, and shell
Chesapeake Bay; Tangier/ Pocomoke Sound, NJ and south; estuaries in patches may be used during
and James River summer and spring wintering
Black sea bass adult Demersal waters over continental shelf from |20 - 50 Wintering adults (November to |Structured habitats (natural and

GOME to Cape Hatteras, NC, also includes
estuaries: Buzzards Bay, Narragansett Bay,
Gardiners Bay, Great South Bay, Barnegat

April) offshore, south of NY to
NC; inshore, estuaries from
May to October

manmade), sand and shell
substrates preferred
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Bay to Chesapeake Bay; Tangier/ Pocomoke
Sound, and James River

Ocean quahog juvenile  |Eastern edge of GB and GOME throughout |8 - 245 Throughout substrate to a depth
the Atlantic EEZ 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 |8 - 245 Spawn May to December with |Throughout substrate to a depth
the Atlantic EEZ several peaks 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 0- 60, low Throughout substrate to a depth
throughout Atlantic EEZ density of 3 ft within federal waters,
beyond 38 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 0-60, low [Spawn summer to fall Throughout substrate to a depth
throughout Atlantic EEZ density of 3 ft within federal waters
beyond 38
Scup juvenile  [Continental shelf from GOME to Cape (0-38) Spring and summer in estuaries |Demersal waters north of Cape
Hatteras, NC includes the following estuaries: and bays Hatteras and inshore on various
Mass. Bay, Cape Cod Bay to Long Island sands, mud, mussel, and eelgrass
Sound; Gardiners Bay to Delaware Inland bed type substrates
Bays; and Chesapeake Bay
Scup adult Continental shelf from GOME to Cape (2-185) Wintering adults (November to |Demersal waters north of Cape
Hatteras, NC includes the following estuaries: April) are usually offshore, Hatteras and inshore estuaries
Cape Cod Bay to Long Island Sound; south of NY to NC (various substrate types)
Gardiners Bay to Hudson R./ Raritan Bay;
Delaware Bay and Inland Bays; and
Chesapeake Bay
Spiny dogfish juvenile  [GOME through Cape Hatteras, NC across the {10 - 390 Continental shelf waters and
continental shelf; continental shelf waters estuaries
south of Cape Hatteras, NC through Florida;
also includes estuaries from Passamaquoddy
Bay to Saco Bay; Mass. Bay and Cape Cod
Bay
Spiny dogfish adult GOME through Cape Hatteras, NC across the |10 - 450 Continental shelf waters and

continental shelf; continental shelf waters
south of Cape Hatteras, NC through Florida;

estuaries
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also includes estuaries from Passamaquoddy
Bay to Saco Bay; Mass. Bay and Cape Cod
Bay

Summer flounder juvenile  [Over continental shelf from GOME to Cape [0.5-5In Demersal waters, on muddy
Hatteras, NC; south of Cape Hatteras to estuary substrate but prefer mostly sand;
Florida; also includesestuaries from Wagquoit found in the lower estuaries in
Bay to James R.; Albemarle Sound to Indian flats, channels, salt marsh creeks,
R. and eelgrass beds
Summer flounder adult Over continental shelf from GOME to Cape |0 - 25 Shallow coastal and estuarine |Demersal waters and estuaries
Hatteras, NC; south of Cape Hatteras to waters during warmer months,
Florida; also includes estuaries from Buzzards move offshore on outer
Bay, Narragansett Bay, Conn. R. to James R.; continental shelf at depths of
Albemarle Sound to Broad R.; St. Johns R., 150 m in colder months
and Indian R.
Tilefish juvenile  [US/Canadian boundary to VA/NC boundary |76 - 365 All year, may leave GB in Rough bottom, small burrows,
(shelf break, submarine canyon walls, and winter and sheltered areas; substrate
flanks: GB to Cape Hatteras) rocky, stiff clay, human debris
Tilefish adult US/Canadian boundary to VA/NC boundary |76 - 365 All year, may leave GB in Rough bottom, small burrows,
(shelf break, submarine canyon walls, and winter and sheltered areas; substrate
flanks: GB to Cape Hatteras) rocky, stiff clay, human debris
Red drum juvenile  [Along the Atlantic coast from Virginia <50 Found throughout Chesapeake |Utilize shallow backwaters of
through the Florida Keys Bay from September to estuaries as nursery areas and
November 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 <50 Found in Chesapeake in spring |Concentrate around inlets, shoals,
through the Florida Keys and fall and also along eastern |and capes along the Atlantic
shore of VA coast; shallow bay bottoms or
oyster reef substrate preferred,
also nearshore artificial reefs
Spanish mackerel, cobia, |juvenile  [South Atlantic and Mid-Atlantic Bights Sandy shoals of capes and
and king mackerel 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, |adult South Atlantic and Mid-Atlantic Bights Sandy shoals of capes and

and king mackerel

offshore bars, high profile rock
bottoms and barrier island
oceanside waters from surf zone
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to shelf break, but from the Gulf
Stream shoreward

Golden crab juvenile  [Chesapeake Bay to the south through the 290 - 570 Continental slope in flat areas of
Florida Straight (and into the Gulf of Mexico) 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 290 - 570 Continental slope in flat areas of
Florida Straight (and into the Gulf of Mexico) 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- 10 - 750, Bottom habitats with mud,
Atlantic Bight to Hudson Canyon mosty < 150 gravel, and sand substrates
Barndoor skate adult Eastern GOME, GB, Southern NE, Mid- 10 - 750, Bottom habitats with mud,
Atlantic Bight to Hudson Canyon mosty < 150 gravel, and sand substrates
Clearnose skate juvenile  [GOME, along shelf to Cape Hatteras, NC; 0-500, Bottom habitats with substrate of
includes the estuaries from Hudson mostly < soft bottom along continental
River/Raritan Bay south to the Chesapeake [111 shelf and rocky or gravelly
Bay mainstem bottom
Clearnose skate adult GOME, along shelf to Cape Hatteras, NC; 0 - 500, Bottom habitats with substrate of
includes the estuaries from Hudson mostly < soft bottom along continental
River/Raritan Bay south to the Chesapeake [111 shelf and rocky or gravelly
Bay mainstem bottom
Little skate juvenile  [GB through Mid-Atlantic Bight to Cape 0-137, Bottom habitats with sandy or
Hatteras, NC; includes the estuaries from mostly 73 - gravelly substrate or mud
Buzzards Bay south to the Chesapeake Bay |91
mainstem
Little skate adult GB through Mid-Atlantic Bight to Cape 0-137, Bottom habitats with sandy or
Hatteras, NC; includes the estuaries from mostly 73 - gravelly substrate or mud
Buzzards Bay south to the Chesapeake Bay |91
mainstem
Rosette skate juvenile  [Nantucket shoals and southern edge of GB to (33 - 530, Bottom habitats with soft
Cape Hatteras, NC mostly 74 - substrate, including sand/mud
274 bottoms, mud with echinoid and
ophiuroid fragments, and shell
and pteropod ooze
Rosette skate adult Nantucket shoals and southern edge of GB to |33 - 530, Bottom habitats with soft
Cape Hatteras, NC mostly 74 - substrate, including sand/mud
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274 bottoms, mud with echinoid and
ophiuroid fragments, and shell
and pteropod ooze

Smooth skate juvenile  [Offshore banks of GOME 31 - 874, Bottom habitats with a substrate
mostly 110 - of soft mud (silt and clay), sand,

457 broken shells, gravel and pebbles

Smooth skate adult Offshore banks of GOME 31-874, Bottom habitats with a substrate
mostly 110 - of soft mud (silt and clay), sand,

457 broken shells, gravel and pebbles

Thorny skate juvenile  [GOME and GB 18 - 2000, Bottom habitats with a substrate
mostly 111 - of sand, gravel, broken shell,

366 pebbles, and soft mud

Thorny skate adult GOME and GB 18 - 2000, Bottom habitats with a substrate
mostly 111 - of sand, gravel, broken shell,

366 pebbles, and soft mud

Winter skate juvenile  [Cape Cod Bay, GB, southern NE shelf 0-37, Bottom habitats with substrate of
through Mid-Atlantic Bight to North mostly < sand and gravel or mud
Carolina; includes the estuaries from 111
Buzzards Bay south to the Chesapeake Bay
mainstem
Winter skate adult Cape Cod Bay, GB southern NE shelf through|0 - 371, Bottom habitats with substrate of

Mid-Atlantic Bight to North Carolina; mostly < sand and gravel or mud
includes the estuaries from Buzzards Bay 111
south to the Chesapeake Bay mainstem
Mixed or Unknown | Species
Species Life Stage Geographic Area of EFH Depth Seasonal Occurrence EFH Description
White hake juvenile  [GOME, southern edge of GB, southern NE to |5 - 225 May to September Pelagic stage - pelagic waters;

middle Atlantic and the following estuaries:
Passamaquoddy Bay to Great Bay; Mass. Bay
to Cape Cod Bay

demersal stage - bottom habitat
with seagrass beds or substrate of
mud or fine grained sand
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Figure 4.17. The EFH designation for Atlantic herring eggs.
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Figure 4.18. The EFH designation for Atlantic herring larvae.
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Figure 4.19. The EFH designation for juvenile Atlantic herring.
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Figure 4.20. The EFH designation for adult Atlantic herring.
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4.3 Human Environment

4.3.1 Description of Herring Fishery

Herring fisheries have existed in Europe for over 1,000 years and in the Northwest Atlantic for
about 450 years. The herring fishery in Maine developed in the 19th century in conjunction with
the “sardine” industry. “Sardines” (juvenile herring) were plentiful along the Maine and New
Brunswick coast and supplied a thriving canning industry until the 1960s when the number of
canneries in Maine begain to decline (Section 4.3.1.4). In more recent years, herring has been
used primarily for lobster bait. Foreign-owned ships were used in state internal waters for a few
years in the late 1980s and early 1990s to process herring caught by U.S. fishermen. With the
arrival of foreign fishing fleets in the 1960’s, a large adult herring fishery developed on Georges
Bank. The widespread use of freezer trawlers contributed to over-exploitation and decline of the
stock (Figure 4.21). Since 1982, there have been significant changes in the coastal herring
fishery. These include changes in gear types used in the fishery and the end of a directed foreign
fishery for herring that existed during the 1970s.

There is a small recreational fishery for Atlantic herring that generally occurs from early spring
to late fall, with a large majority of the fishery taking place from party boats (NEFMC 1999).
Herring is also caught by tuna boats with small pelagic gillnets for use as live bait in the
recreational tuna fisheries.

4.3.1.1  Catch by Area and Gear Type

Following the collapse of the Georges Bank stock and the end of the foreign fishery in herring
management area 3 (see Figure 3.2) during the 1970s (caused by the extension of U.S. waters to
200 miles), total catch remained below 50,000 mt for several years and below 100,000 mt until
the mid-1990s (Figure 4.21). Catches in area 1 (the Gulf of Maine) have remained between
30,000 and 100,000 mt for the last 40 years. The area 1 catch peaked at 100,000 mt in 1980 and
then declined abruptly during the next three years (Figure 4.22). It remained at a very low level
until 1985 and then increased during the next 10 years to reach 100,000 mt again in 1996. The
U.S. herring fishery became active in area 2 (southern New England and the mid-Atlantic region)
in the early 1990s and on Georges Bank in 1997. Area 1A (the inshore portion of the Gulf of
Maine) accounted for 64% of the catch in 2003, area 2 for 16%, and area 3 for 20%. The fishery
is active in the Gulf of Maine and on Georges Bank in the spring, summer, and fall and in
southern New England in the winter. The seasonal pattern of the fishery is determined by the
seasonal migrations of the fish (Section 4.2.2.7). In 2003, the states with the highest landings
were Maine (47%) and Massachusetts (38%), with less than 10% in Rhode Island and New
Hampshire.

There have been several major changes in the use of the five principal gear types used in the U.S.
Atlantic herring fishery during the past 25 years (Figure 4.23). All five gears (mid-water trawls, pair
trawls, purse seines, stop seines and weirs) have been used during this time period, but fixed gear (stop
seines and weirs) were the principal gears used in the U.S. fishery until purse seines were introduced
during the 1960s. Fixed gear accounted for 30-70% of the catch during 1977-1982. The inshore fixed
gear fishery along the Maine coast — which mostly targeted juveniles for the canning industry — declined
dramatically in the 1980s and purse seines made up almost 100% of U.S. landings until single boat mid-
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water trawls started taking a growing share of the catch during the 1990s. Pair trawls — which were used
to some extent in the winter fishery in southern New England during the late 1970s and early 1980s —
have been used more and more during the last six years and accounted for 65% of landings in 2003
(Table 4.12). Herring are also caught incidentally to other species by vessels using other gear types. The
most important of these is the bottom trawl. Landings of Atlantic herring by bottom trawl vessels
accounted for less than 3% of total annual landings in most of the last 25 years (Figure 4.23). The gears
used in the directed Atlantic herring fishery are described in Section 4.3.2.

4.3.1.2  Fishing Gears and Practices
Mid-Water Trawls (Single Vessel)

Mid-water trawls are used to capture pelagic species throughout the water column between the
surface and the seabed (see Figure 4.24). Mid-water trawls used in the New England Atlantic
herring fishery are 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” (see
www.gma.org, web site of the Gulf of Maine Research Institute). 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 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 (Figure 4.24). This is done while fishing in deep water to get the net
closer to the bottom without using as much trawl wire. 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.

Herring mid-water 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. Sometimes, when herring are
in deep water near the bottom, mid-water 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-March); it may also occur in certain places on Georges Bank. The use of
mid-water 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
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when fishing near the bottom. (The information in this paragraph was provided in personal
communications with David Reingardt, Peter Mullen, and Jerry O’Neill, all of whom have been
or are members of the NEFMC Atlantic Herring Industry Advisory Committee, and by Kohl
Kanwit of the Maine Department of Marine Resources).

Paired Mid-Water Trawls (Two Vessels)

“Pair trawls” used in the New England Atlantic herring fishery are designed identically as single
boat mid-water trawls, but do not have doors, since the net is spread by the two vessels. They are
often larger than single-boat mid-water 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). 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) (Peter Mullen, pers.
comm). 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. It is done 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.

Because purse seines are so deep, the lead line sometimes contacts the bottom when the nets are
first set out, before they are “pursed.” At that time, the bottom of the net could be pushed across
the seafloor for short distances by tidal currents, disturbing benthic organisms and substrates,
particularly in rocky bottom areas. Once the net is pursed, the lead lines lift up off the bottom
and there would be no further contact with the bottom. This probably occurs infrequently and
causes a minimal amount of disturbance.

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 fishery management plan.

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
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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 (NE aquarium). 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.

4313 Fleets

This section summarizes the economic aspects of the herring fishery, including vessel, dealer and
processor activities, as well as revenues from and utilization of herring.

The total number of vessels landing herring in 2003 was 154 (Table 4.13). However, most of
these were vessels that landed small amounts of herring caught incidentally to other species,
primarily with bottom trawls. Most herring sold in 2003 was taken from Area 1A (59,451 mt).
Area 1B landings were 4,920 mt, Area 2 landings were 16,081 mt, and Area 3 landings were
20,227 metric tons (Table 4.12). Twenty-five vessels used mid-water nets, either singly or
working with a second vessel, and there were six purse seine vessels. Some herring fishing
vessels use more than one gear, or sometimes fish mid-water trawls in tandem with another
vessel or on their own. Each vessel enumerated in Table 4.13 was assigned a principal gear
based on the gear that landed the most herring. Landings shown in Table 4.12 are sorted
according to the actual gear used, without assignment to a vessel. Table 4.13 also lists number of
trips and days at sea by principal gear and management area. 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.

Since the dealer data for 2003 is not complete, value information from 2002 is used. Prices for
herring ranged from a low of $0.056 per pound in January to a high of $0.078 per pound in May.
The average yearly price was $0.065 per pound in 2002. Using the average monthly price of
herring sold in 2002, the total value of all herring sold in 2003 was $14.8 million.

Table 4.14 shows the breakdown of quantity and value of landings by state landed and gear used.
The state of Maine lands 46,795 mt of herring at a value of $7.1 million. Massachusetts follows
next in the ranking with landings of 38,213 mt and a value of $5.5 million. Rhode Island and
New Hampshire have significantly less landings of herring. Each of these states has landings in
the range of 7,000 to 7,700 mt at a value of $1 to $1.15 million.

Table 4.15 and Table 4.16 provide information on the number of crew members employed in the
herring fishery. Table 4.15 reports the average, minimum, and maximum number of crew
members (including the captain) per trip as reported on logbooks. Table 4.16 defines fleet
sectors by a vessel’s principal gear and the state in which the vessel made the majority of its
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landings. Then, using the average crew size per vessel, the number of vessels and total number
of crew they employ are reported by fleet sector.

Catch and landings for the Atlantic herring fishery are monitored using three separate reporting
systems: Vessel Trip Reports (VTR), Interactive Voice Reporting (IVR), and dealer reports. The
fishery is dominated by a relatively small group of vessels. Most herring trips are about one day
in length, with the exception of a small number of freezer trawlers that average 5-7 days in
length.

4314 Markets

This information was drawn from previous herring fishery management documents such as the
1999 FMP (NEFMC 1999) and the 2000 Stock Assessment and Fishery Evaluation (SAFE)
report (NEFSC 2000b). The descriptions of the processing plants and their markets were from
summaries of site visits and phone conversations by Herring PDT members. The Herring PDT
wishes to thank the processing plant managers and owners for contributing this information.

There are 4 primary markets for herring: 1) the bait market, 2) the canned sardine market, 3) the
fresh round market, and 4) the international frozen whole fish market. There are also other
markets but these are relatively small markets for the Northeast U.S. fishery. Example of these
markets include: smoked herring serviced by companies such as Acme Smoked Fish Corp. of
Brooklyn, NY, herring sea pearl essence (from herring scales) produced by Engelhard Corp. of
Eastport Maine, and herring fillets processed by Cor - J Seafood Corp of Hampton Bays, NY.

Bait Market

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 long-
lining (regional-national-international). National use of herring for long-lining is found on the
West Coast, in Alaska, and Florida. International use of herring for bait occurs in Costa Rica. In
Rhode Island, herring bait is sold as whole salted fish. The fish are sold in 200 Ib. barrels and
are salted in layers using 35 Ib. bags of salt.

Herring are first 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 bait is considerable. 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 tons of herring
were utilized as bait (D. Stevenson, personal communication). This includes bait taken as
leftover product from herring processing.

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 enterprise of 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.
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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 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:

Canned Sardine Market

Connors Bros. Ltd. purchased the remaining sardine canneries in the US from Stinson Seafood in
2000. The canneries are located in Bath ME & Prospect Harbor ME. Connors already owned a
plant in Blacks Harbor, Canada, and a seasonal cannery in Seal Cove (Grand Manan, New
Brunswick Canada). The Stinson canneries in Bath and Prospect Harbor are the only two
remaining canneries in the Northeast United States. Years ago, more than 100 canneries existed
(mostly along the coast of Maine) and processed close to the same amount of fish as the
remaining two canneries. The demise of most of these canneries has been attributed primarily to
increasing technology (and associated costs) and changes in the local and regional economy.

The cannery in Bath is the oldest of the existing plants (in terms of modernization) and has
undergone renovations to update cutting equipment and fish storage techniques. The Prospect
Harbor Plant is currently undergoing extensive renovations and is the site of numerous major
capitalization projects. When finished, the Prospect Harbor cannery is expected to be one of the
most modern sardine plants in the world.

Once received at the Bath cannery, the fish are graded by width into four size categories: below
8”7, 8-9.5”, 9.5-11", and larger than 11”and are then stored in refrigerated salt water (RSW)
tanks. The heads and tails are cut off the fish (by cutting machines) and are sold for lobster bait.
The precut fish are iced in a brine mixture and sent through the cannery to be packed and
cooked. The packing line (for one product) at the plant in Bath can accommodate up to 64
packers who will work for an eight-hour shift, with two packers at each table. Each can is
packed by hand, and approximately 1,500-2,000 cases (each containing 100 cans) can be packed
per day. (All cans and covers for all of the canneries are manufactured in-house at the can plant
in Blacks Harbor.) A good packer can produce approximately 80 cases of pre-cut fish or 40
cases of steaks in one shift. In general, two products (sardines & steaks with various sauces) can
be processed concurrently at the Bath facility.

At the Prospect Harbor cannery, the fish are transferred directly to RSW tanks, where they are
held until they are ready to be processed. At that point, the fish are graded into the same size
categories as the Bath cannery. 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). When plant modernization is completed with additional
product lines the daily capacity will increase in excess of 3000 cases/day. The Prospect Harbor
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cannery also sells lobster bait (cuttings - heads and tails) to bait dealers and fishermen, which
insures a good working relationship with the community’s local lobstermen.

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.

Mobile freezer containers are located at the facilities 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 canneries operate 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. Even though Bath has vessel off load
facilities, nearly all of the fish are trucked in.

The majority of the products produced by Connors/Stinsons are sold in the US as well as in other
countries around the world. Increasing competition from other countries that process sardines
for the global market include: Morocco, Korea, Taiwan, and Poland. Norway and Sweden are
also large players on the global market. As a result, US production is relatively small from a
global perspective, and markets for US product in Europe and Asia are very limited (due in part
to a high tariff in force in the EU). The European market for canned sardines is essentially
closed to Northeast U.S. canned product because of restrictions placed on the species that can be
imported as sardines. Many European countries only allow Sardinus pilchardus (European
pilchard) to be imported as sardines. The U.S. is lobbying European governments to remove this
restriction.

The Bath and Prospect Harbor canneries together employ about 250 benefited employees. The
makeup of this workforce includes: management, supervisors, quality control, maintenance, tank
room, packing room, sealing room, packaging and shipping.

At the Prospect Harbor cannery, most employees live within one hour of the facility throughout
the Downeast Maine region. At the Bath cannery, most employees are local, residing in Bath,
Brunswick, and other nearby towns. Some temporary/seasonal employees are hired from
Portland ME. Fewer alternative employment opportunities exist around the Prospect Harbor
plant as compared to the Bath plant, further supporting the importance of the Prospect Harbor
cannery to the local economy and community.

Fresh Round Market

Historically, there has been an extensive trade in herring between the northeastern U. S. and
Canada which has benefited both countries. This trade has been used by the industry on both
sides of the border to smooth out fluctuations in the supply of herring for both the sardine
canneries and the bait market. From 1972 through 1976, for example, imports of Canadian
herring provided over 50 percent of the raw material for Maine sardine canneries (NEFMC
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1999). The trade occurs both via truck and vessel. In 1996, the Magnuson Act was amended to
allow NMFS to issue permits to up to fourteen Canadian vessels to load herring from U. S.
vessels and transport it to Canada. U. S. caught herring is also transported to Canada by truck.

International Frozen Market

The market for whole frozen herring is determined by size, grade, and fat content. The major
countries consuming this product are in the Middle East, West Africa, Asia (primarily 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.

The market for whole frozen herring is serviced by both domestic freezers (onshore and
offshore) and Joint VVenture and Internal Waters Processing (JVP/IWP) operations. Joint
Venture Processing agreements allow U.S. fishermen to harvest herring and sell them to foreign-
owned processing ships in federal waters. Internal Water Processing operations are similar, but
the processing ships are anchored in internal state waters. IWP operations are subject to
approval by the Atlantic States Marine Fisheries Commission and the governor of any state
where the processing vessel is located. Both types of operation are limited by quotas which are
determined annually.

JVP/IWP

Prior to the 1990°s 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.
Currently there are International Fisheries Agreements, which is a prerequisite for establishing a
JVP or IWP, with Russia, Estonia, Lithuania, Latvia, and Poland. There has been no JVP
activity since 2001 and the recent IWP operations have focused primarily on mackerel. There
are also domestic shore based and at-sea processors competing for the whole frozen market.

Onshore Freezing

Two freezing facilities in Massachusetts have recently begun to supply product to the whole
frozen market. 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 4,000 tons of product. Allied also invested
in capacity upgrades when Cape Seafoods was constructed. The Northern Pelagic Group, LLC
(NORPEL) is a new pelagic processing plant based in New Bedford, Massachusetts that opened
its doors on December 30, 2002. 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.

Cape Seafoods

All food-grade product is blast frozen, which takes 20-24 hours. Once the fish are processed and
frozen, they are packed into cardboard cartons that are produced in Holland. The plant is
working with some US companies to develop a corrugated cardboard carton that is suitable for
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blast freezing and hopes to purchase this production input from a domestic company in the
future. Refrigerated cargo vessels are chartered by Cape Seafoods customers to pick up product
at the facility and deliver it overseas. The cargo vessels usually transport about 2,500 — 4,000
tons of product. Any waste from the processing plant is transported to a fish meal plant in
Canada.

Atlantic herring processed by Cape Seafoods supplies some established markets in West Africa
and the Middle East (frozen herring). The company is working towards developing an export
market with China, which currently buys product from the Pacific. In addition, there appears to
be an increasing demand from the bait market for fresh herring, and currently, bait fetches a
higher price than food-grade herring. The bait shop at Cape Seafoods operates seasonally and
supplies fresh bait to local lobster vessels.

In general, the overseas market 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 with alternative species (sardinella, horse mackerel,
for example) in particular has been challenging. The Norwegians are major competitors in the
global market for herring.

There are 10-15 crew members on the two dedicated fishing vessels operated by Western Sea
Fishing Company. 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 15 individuals are employed to load refrigerated cargo
vessels for exporting the product. 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.

NORPEL

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, December — April.

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.

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
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the plant is about 300 tons per day. NORPEL estimates that it could process about 25,000-
30,000 mt of fish during 2003, possibly 40,000 mt depending on fish availability, weather, and
market conditions.

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.

NORPEL has six large RSW holding tanks, which are computer-controlled and capable of
holding nearly 300 mt.

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.

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 very small. NORPEL is
competing for market share with 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.

NORPEL has provided a boost to the economy in the fishing community of New Bedford. It
employs 50-60 individuals over the course of a year, the majority of whom live in or near the
community. Approximately 30 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). Six individuals work for the processing facility full-time (engineers,
managers).

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 who participated in fisheries on the West Coast for a period of time
and have now come back to their home communities. The plant offers competitive wages to its
employees enabling them to support their families.

Offshore Freezing
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Sea Freeze

The information presented below was provided by personnel at Sea Freeze, Ltd in North
Kingston, RI during a site visit and follow up phone calls carried out by individual members of
the NEFMC Herring Plan Development Team. Some additional information was obtained from
the company website.

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 long-line fleets. Sea Freeze’s 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.

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 it is used as a bait fish and for human consumption. Zoos and
aquariums also purchase their 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
reached have closed. In this respect, herring, for Sea Freeze, is an important back-up fishery
when other fisheries become unavailable.

4.3.1.5 Port/Community Information

Introduction and Background

This section summarizes preliminary social and cultural information about communities of
interest, i.e. — communities which are most engaged in the herring fishery and may be more
proportionately impacted by management measures being considered in this FEIS. It is included
here because it is relevant to a description of port and communities that could be affected by the
management measures that are evaluated in this FEIS.

Identification of Communities of Interest

As part of the general description of the Affected Human Environment, impacts of the proposed
measures on all vessels and communities participating in the herring fishery (any measurable
level of landings) are considered. 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. 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.
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The following communities of interest 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.

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 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:

e 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.
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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. 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).

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
measures proposed in this FEIS on these communities should provide enough context to
understand the potential impacts on any community that depends on herring for bait. Parallels
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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 eastern 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 above criteria, the following communities of interest are identified for the purposes
of analysis in this FEIS:

Portland, Maine

Rockland, Maine

Stonington/Deer Isle, Maine

Vinalhaven, Maine

Lubec/Eastport, Maine

Prospect Harbor, Maine

Bath, Maine

Sebasco Estates, Maine

© © N o g A~ w Db BE

NH Seacoast — Newington, Portsmouth, Hampton/Seabrook

[EY
o

. Gloucester, Massachusetts

-
-

. New Bedford, Massachusetts

[EY
N

. Southern Rhode Island - Point Judith, Newport, North Kingstown
13. Cape May, New Jersey

Fishing Community Profiles
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MARFIN

Hall-Arber et al. (2001) recently completed a report entitled, “Fishing Communities and Fishing
Dependency in the Northeast Region of the United States” as part of a grant received through the
Marine Fisheries Initiative (MARFIN). This report serves to lay the groundwork for regional
and community data sharing among managers, fishing industry participants, and fishing
communities. One unique feature of the report is that it attempts to characterize and quantify
fishing dependence in various coastal communities. Measuring fishing dependence is
complicated and requires consideration of fishing history, infrastructure, social institution,
gentrification, etc. These and other issues are described in the report. The Hall-Arber report
includes profiles of several fishing communities throughout the New England region, including
the communities of interest identified above.

McCay and Cieri 2000

McCay and Cieri (2000) recently completed general updates to port profiles for the Mid-Atlantic
region as work funded by the Mid-Atlantic Fishery Management Council. The authors utilized
NMFS landings data, 1990 census information, brief visits to ports and interviews with key
informants, and other materials where available, to characterize fishing ports in the Mid-Atlantic
region. This information will serve as the most recent information for these ports until additional
work is completed.

Aguirre International

In October 1996, Aguirre International completed a report (Aguirre International 1996) entitled,
An Appraisal of the Social and Cultural Aspects of the Multispecies Groundfish Fishery in New
England and the Mid-Atlantic Regions. This report was intended to be the result of the first phase
of a comprehensive assessment of the social and cultural characteristics of fishing communities
involved in the multispecies fishery. While the focus of this report is the multispecies fishery, it
is still useful for general community information and to characterize community dependence on
fisheries. The communities profiled in the Aguirre report include:

e Primary Ports: Portland, ME; Gloucester, MA; Chatham, MA; New Bedford, MA; Point
Judith, RI

e Secondary Ports: Stonington and Downeast, ME; Portsmouth, NH and southern Maine
ports; Provincetown, MA; Newport, RI; Montauk, NY; Ocean City, MD; Tidewater, VA;
Wanchese, NC.

McCay et al. (2000)

McCay et al. (2000) completed a report for the Mid-Atlantic Council detailing aspects of fishing
communities in the Mid-Atlantic region in December 1993. This report was intended to serve as
a source document for social and economic impact assessments and contains useful information
about the fisheries in which vessels in these communities participate. While it does not include
much social and community information (demographics, cultural information, etc.), the
economic and fisheries information is helpful to characterize communities’ involvement in and
dependence on various fisheries. The report provides information on communities throughout
the Mid-Atlantic area, including ports in New York, New Jersey, and Rhode Island, as well as
Stonington, CT, New Bedford and Chatham, MA, Wanchese, NC, Ocean City, MD, and
Hampton Roads, VA.
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Herring PDT Interviews, Port Visits

The herring fishery is somewhat unique to this region in that it is a relatively small, discrete
fishery whose participating vessels and communities are relatively easy to identify. This is
because vessels and infrastructure in this fishery are mostly dedicated to this and other small
pelagic fisheries (mackerel and some squid); they generally do not participate in other fisheries
like groundfish and monkfish, and they have made substantial investments into the small pelagic
fisheries (RSW tanks on vessels, infrastructure for processing and transporting herring).

As a result, members of the Herring PDT were able to communicate directly with the vast
majority of major participants in this fishery. Some Herring PDT members visited most or all of
the herring processing facilities in the region and interviewed individuals at those facilities. PDT
members also made several visits to many of the communities engaged in this fishery and
interviewed several individuals with extensive historical and contemporary knowledge of the
fishery. This information is provided throughout the community profiles and the description of
the herring processing facilities in this document (Section 4.2.1.3).

Other Initiatives

Hall-Arber et al. (2001) received funding for a cooperative research project funded by the
Saltonstall-Kennedy program and the Northeast Consortium. The project uses “community-
based panels” composed of knowledgeable residents to provide socioeconomic information
about the situation in which they live. While the results collected from the community panel
meetings should be considered non-random data (panel membership varies from meeting to
meeting, and participants comprising the panels in each location do not necessarily represent the
interests of all stakeholder groups), these panels may ultimately provide new/additional
community information, review available information for accuracy and comprehensiveness, and
provide insight useful for social impact assessment and resource management decision-making.
In its early stages, a pilot program was funded for the communities of Gloucester MA, Downeast
Maine (Jonesport), and the South Shore of Massachusetts (Plymouth/Scituate). Additional
funding was obtained to establish panels in Chatham MA, New Bedford MA, and Point Judith
RI. To the extent possible, relevant social and community information provided by these panels
will be incorporated into this amendment document to supplement available data.

4.3.2 Descriptions of Gears Used in Other Fisheries in the Northeast Region

4.3.2.1  Bottom Tending Mobile Gear

Otter Trawls

Trawls are classified by their function, bag construction, or method of maintaining the mouth
opening. Function may be defined by the part of the water column where the trawl operates
(e.g., bottom) or by the species that it targets (Hayes 1983). There is a wide range of otter trawl
types used in the NOAA Fisheries Northeast Region because of the diversity of fisheries
prosecuted and bottom types encountered in the region (NREFHSC 2002). The specific gear
design used is often a result of the target species (whether they are found on or off the bottom) as
well as the composition of the bottom (smooth versus rough and soft versus hard). There are
three components of the otter trawl that come in contact with the sea bottom: the doors, the
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ground cables and bridles which attach the doors to the wings of the net, and the sweep (or foot-
rope) which runs along the bottom of the net mouth. Bottom trawls are towed at a variety of
speeds, but average about 5.5 km/hr (3 knots or nmi/hr).

The traditional otter board is a flat, rectangular wood structure with steel fittings and a steel
“shoe” along the bottom that prevents the bottom of the door from damage and wear as it drags
over the bottom. Other types include the V type (steel), polyvalent (steel), oval (wood), and
slotted spherical otter board (steel) (Sainsbury 1996). It is the spreading action of the doors
resulting from the angle at which they are mounted that creates the hydrodynamic forces needed
to push them apart. These forces also push them down towards the sea floor. On fine grained
sediments, the doors also function to create a silt cloud that aids in herding fish into the mouth of
the net (Carr and Milliken 1998). In shallow waters, lightweight doors are typically used to
ensure that the doors and the net spread fully. In these cases, light, foam filled doors can be used
(Sainsbury 1996). Vessels fishing large nets in deeper water require very large spreading forces
from the doors. In these cases, a 15 m? (49 ft?) VV-door weighing 640 kg (1480 Ibs) can provide 9
metric tons of spreading force (Sainsbury 1996).

Steel cables are used to attach the doors to the wings of the net. The ground cables run along the
bottom from each door to two cables (the “bridle”) that diverge to attach to the top and bottom of
the net wing. The bottom portion of the bridle also contacts the bottom. In New England, fixed
rubber discs (“cookies™) or rollers are attached to the ground cables and lower bridle. In general,
bridles vary in length from 9 - 73 m (30 - 200 ft) while ground cables can be from 0 - 73 m (200
ft) depending upon bottom conditions and towing speed (Sainsbury 1996). The length of these
cables can therefore increase the area swept by the trawl by as much as three-fold.

On smooth bottoms, the sweep may be a steel cable weighted with chain, or may be merely rope
wrapped with wire. On rougher bottoms, rubber discs (“cookies™) or rollers are attached to the
sweep to assist the trawl's passage over the bottom (Sainsbury 1996). There are two main types
of sweep used in smooth bottom in New England (Mirarchi 1998). In the traditional chain
sweep, loops of chain are suspended from a steel cable, with only 2 - 3 links of the chain
touching bottom. Contact of the chain with the bottom reduces the buoyancy of the trawl —
which would otherwise be negatively buoyant — to the point where it skims along just a few
inches above the bottom to catch species like squid and scup that swim slightly above the
bottom. The other type of sweep is heavier and is used on smooth bottom to catch flounder.
Instead of a cable, rubber cookies stamped from automobile tires are attached to a heavy chain.
This type of sweep is always in contact with the bottom. Cookies vary in diameter from 1.5 - 6.5
cm (4 - 16 in) and do not rotate (Carr and Milliken 1998).

Roller sweeps and rockhoppers are used on irregular bottom (Carr and Milliken 1998). Vertical
rubber rollers rotate freely and are as large as 14.5 cm (36 in) in diameter. In New England, the
rollers have been largely replaced with "rockhopper" gear that uses larger fixed rollers and are
designed to “hop” over rocks as large as 1 m in diameter. Small rubber “spacer” discs are placed
in between the larger rubber discs in both types of sweep. Rockhopper gear is no longer used
exclusively on hard bottom habitats, but is actually quite versatile and used in a variety of habitat
types (NREFHSC 2002). “Street-sweepers” were first used in Massachusetts in 1995, replacing
heavier rockhopper gear, and consist of circular brushes up to 12.5 cm (31 in) in diameter. They
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are lighter than rubber rockhopper gear and can probably fish much rougher bottom than other
sweep designs (Carr and Milliken 1998).

Flatfish are primarily targeted with a mid-range mesh flat net that has more ground rigging and is
designed to get the fish up off the bottom. A high-rise or fly net with larger mesh is used to
catch demersal fish that rise higher off the bottom than flatfish (NREFHSC 2002). Crabs,
scallops, and lobsters are also harvested in large mesh bottom trawls.

Small mesh bottom trawls are used to capture northern and southern shrimp, silver hake,
butterfish, and squid and usually employ a light chain sweep. Small mesh trawls are designed,
rigged, and used differently than large mesh fish trawls. Bottom trawls used to catch northern
shrimp in the Gulf of Maine, for example, are smaller than most fish trawls and are towed at
slower speeds (< 2 knots versus 4 knots or so for a fish trawl). Footropes range in length from
12 m to over 30 m (40 - 100 ft), but most are 15 to 27 m (50 - 90 ft). Because shrimp inhabit
flatter bottom than many fish do, roller gears tend to be smaller in diameter on shrimp nets
because they are not towed over rough bottom (Schick, pers. comm.). Because shrimp cannot be
herded in the same manner as fish, footropes on shrimp trawls are bare (no cookies) and are
limited to 27 m (90 ft) in length (Schick, pers. comm.). Northern shrimp trawls are also
equipped with Nordmore grates in the funnel of the net to reduce the bycatch of groundfish.
Southern shrimp trawlers that catch brown and white shrimp typically tow two to four small
trawls from large booms extended from each side of the vessel (DeAlteris 1998). Northern
shrimp trawlers tow a single net astern.

The raised-footrope trawl was designed especially for fishing for silver hake, red hake, and
dogfish. It was designed to provide vessels with a means of continuing to fish for small mesh
species without catching groundfish. In this type of trawl, 1 m (42 in) long chains connect the
sweep to the footrope, which results in the trawl fishing about 0.45 - 0.6 m (1.5 - 2 ft) above the
bottom (Carr and Milliken 1998). The raised footrope and net allows complete flatfish
escapement, and theoretically travels over codfish and other groundfish (silver hake and red hake
tend to swim slightly above the other groundfish). Although the doors of the trawl still ride on
the bottom, Carr and Milliken (1998) report that studies have confirmed that the raised footrope
sweep has much less contact with the sea floor than does the traditional cookie sweep that it
replaces.

An important consideration in understanding the relative effects of different otter trawl
configurations is their weight in water relative to their weight in air. Rockhopper gear is not the
heaviest type of ground gear used in this region since it loses 80% of its weight in water [i.e., a
rockhopper sweep that weighs 1000 pounds on land may only weigh 200 pounds in water;
NREFHSC (2002)]. Streetsweeper gear is much heavier in the water due to the use of steel cores
in the brush components. Plastic-based gear has the smallest weight in water to weight in air
ratio (approximately 5%) (NREFHSC 2002). For the same reasons, steel doors are much heavier
in water than wooden doors (Mirarchi 1998).

Hydraulic Clam Dredges

Hydraulic clam dredges have been used in the surfclam (Spisula solidissima) fishery for over
five decades and in the ocean quahog (Arctica islandica) fishery since its inception in the early

105



1970s. These dredges are highly sophisticated and are designed to: 1) be extremely efficient (80
- 95% capture rate); 2) produce a very low bycatch of other species; and 3) retain very few
undersized clams (NREFHSC 2002).

The typical dredge is 3.7 m (12 ft) wide and about 6.7 m (22 ft) long and uses pressurized water
jets to wash clams out of the seafloor. Towing speed at the start of the tow is about 4.5 km/hr
(2.5 knots or nmi/hr) and declines as the dredge accumulates clams. The dredge is retrieved once
the vessel speed drops below about 3 km/hr (1.5 knots), which can be only a few minutes in very
dense beds. However, a typical tow lasts about 15 min. The water jets penetrate the sediment in
front of the dredge to a depth of about 20 - 25 cm (8 - 10 in), depending on the type of sediment
and the water pressure. The water pressure that is required to fluidize the sediment varies from
50 pounds per square inch (psi) in coarse sand to 110 psi in finer sediments. The objective is to
use as little water as possible since too much pressure will blow sediment into the clams and
reduce product quality. The “knife” (or “cutting bar”) on the leading bottom edge of the dredge
opening is 14 cm (5.5 in) deep for surfclams and 8.9 cm (3.5 in) for ocean quahogs. The knife
“picks up” clams that have been separated from the sediment and guides them into the body of
the dredge (“the cage”). If the knife size is not appropriate, clams can be cut and broken,
resulting in significant mortality of clams left on the bottom. The downward pressure created by
the runners on the dredge is about 1 psi (NREFHSC 2002).

The high water pressure associated with the hydraulic dredge can cause damage to the flora and
fauna associated with bottom habitats. However, water pressure greater than that required for
harvesting will reduce the quality of the clams by loading them with sand and increase the rate of
clam breakage. Therefore, higher and more damaging water pressures are usually not used.

Before 1990, two types of hydraulic dredges were common in the fishery, stern rig dredges and
side rig dredges. A side rig dredge has a chain bag that drags behind the dredge and smoothes
out the trench created by the dredge. The chain bag results in significantly more damage to small
clams and other bycatch than occurs with the stern rig dredge. Currently, most of the dredges in
the fishery are stern rig dredges, which are giant sieves. Small clams and bycatch fall through
the bottom of the cage into the trench and damage or injury to benthic organisms is minimal.
Improvements in gear efficiency have reduced bottom time and helped to confine the harvest of
surfclams to a relatively small area in the Mid-Atlantic Bight (NREFHSC 2002).

Hydraulic clam dredges can be operated in areas of large grain sand, fine sand, sand and small
grain gravel, sand and small amounts of mud, and sand and very small amounts of clay. Most
tows are made in large grain sand. These dredges do not operate properly in clay, mud, pebbles,
rocks, coral, large gravel greater than one-half inch, or seagrass beds (NREFHSC 2002).

In the softshell clam (Mya arenaria) fishery, the dredge manifold and blade are located just
forward of an escalator, or conveyor belt, that carries the clams to the deck of the vessel. These
vessels are restricted to water depths less than one-half the length of the escalator and are
typically operated from 15 m (49 ft) vessels in water depths of 2 - 6 m (6.6 - 20 ft) (DeAlteris
1998). The escalator dredge is not managed under federal fishery management plans. A
variation of this type of dredge, the suction dredge, is used in Europe to harvest several bivalve
species. Sediment and clams that are dislodged by water pressure are sucked through a hose to
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the vessel. These dredges are also restricted to shallow water.

Sea Scallop Dredges

The New Bedford scallop dredge is the primary gear used in the Georges Bank and Mid-Atlantic
sea scallop (Placopecten magellanicus) fishery and is very different than dredges utilized in
Europe and the Pacific because it is a toothless dredge.

The forward edge of the New Bedford dredge includes the cutting bar, which rides above the
surface of the substrate, creating turbulence that stirs up the substrate and kicks objects
(including scallops) up from the surface of the substrate into the bag. Shoes on the cutting bar
are in contact with and ride along the substrate surface (NREFHSC 2002). A sweep chain is
attached to each shoe and attaches to the bottom of the ring bag (Smolowitz 1998). The bag is
made up of metal rings with chafing gear on the bottom and twine mesh on the top, and drags on
the substrate when fished. Tickler chains run from side to side between the frame and the ring
bag and, in hard bottom scalloping, a series of rock chains run from front to back to prevent large
rocks from getting into the bag (Smolowitz 1998). New Bedford dredges are typically 4.3 m (14
ft) wide; two of them are towed by a single vessel at speeds of 4 - 5 knots. New Bedford dredges
used along the Maine coast are smaller. Towing times are highly variable, depending on how
many marketable sized scallops are on the bottom and the location.

In the northeast region, scallop dredges are used in high- and low-energy sand environments, and
high-energy gravel environments. Although gravel exists in low-energy environments of
deepwater banks and ridges in the Gulf of Maine, the fishery is not prosecuted there (NREFHSC
2002).

The leading edge of scallop dredges used in Europe, Australia, and New Zealand to catch other
species of scallop that “dig” into the bottom have teeth that dig into the substrate. This type of
dredge is used by smaller vessels that are not able to tow a non-toothed dredge fast enough (4 - 5
knots) to fish effectively (NREFHSC 2002). Some of the European scallop dredges are spring-
loaded so that the cutting bar flexes backward when it contacts a hard object on the bottom, then
springs back when the dredge passes over the obstacle. These dredges are approximately 0.75 m
(2.5 ft) wide and may be fished in gangs of three to nine dredges on either side of the vessel
(Kaiser et al. 1996a). A typical tooth bar bears nine teeth, 11 cm (4.3 in) long, spaced about 8
cm (3 in) apart. French dredges, 2 m (6.6 ft) wide, are not spring-loaded and generally are fished
on cleaner ground. They are fitted with a diving vane to improve penetration of the bottom.
Scallop dredges used in Australia and New Zealand are heavy, rigid, wire mesh “boxes” that do
not have a chain bag (McLoughlin et al. 1991). A very limited amount of scallop dredging with
toothed dredges (e.g., the “Digby” dredge) takes place along the U.S. and Canadian coast of the
Gulf of Maine.

Other Non-Hydraulic Dredges

Quahog Dredge

Mahogany quahogs (same species, Arctica islandica, as harvested in the Mid-Atlantic) are
harvested in eastern Maine coastal waters using a dredge that is essentially a large metal cage on
skis with 15 cm (6 in) long teeth projecting at an angle off the leading bottom edge (Thayer, pers.
comm.). Maine state regulations limit the length of the cutter bar to 91 cm (36 in). The teeth
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rake the bottom and lift the quahogs into the cage. This fishery takes place in small areas of sand
and sandy mud found among bedrock outcroppings in depths of 9 to > 76 m (30 - 250 ft) in state
and federal coastal waters north of 43°20' N latitude. These dredges are used on smaller boats,
about 9 - 12 m long (30 - 40 ft) and are pulled through the seabed using the boat’s engine
(NREFHSC 2002). This dredging activity is managed under a federal fishery management plan.

Oyster or Crab Dredge/Scrape/Mussel Dredge

The oyster dredge is a toothed dredge consisting of a steel frame 0.5-2.0 m (1.6 - 6.6 ft) in
width, a tow chain or wire attached to the frame, and a bag to collect the catch. The bag is
constructed of rings and chain-links on the bottom to reduce the abrasive effects of the seabed,
and twine or webbing on top. The dredge is towed slowly (< 1 m/sec) in circles, from vessels 7 -
30 m (23 - 98 ft) in length (DeAlteris 1998). Crabs are harvested with dredges similar to oyster
dredges. Stern-rig dredge boats [approximately 15 m (49") in length] tow two dredges in tandem
from a single chain warp. The dredges are equipped with 10 cm (4 in) long teeth that rake the
crabs out of the bottom (DeAlteris 1998). The toothed dredge is also used for harvesting mussels
(Hayes 1983). These dredging activities are not managed under federal fishery management
plans.

Bay Scallop Dredge

Bay scallops usually reside on the bottom. The bay scallop dredge may be 1 - 1.5 m (3.3 - 4.9 ft)
wide and about twice as long. The simplest bay scallop dredge can be just a mesh bag attached
to a metal frame that is pulled along the bottom. For bay scallops that are located on sand and
pebble bottom, a small set of raking teeth are set on a steel frame, and skids are used to align the
teeth and the bag (Sainsbury 1996). This dredging activity is not managed under federal fishery
management plans.

Sea Urchin Dredge

Similar to a simple bay scallop dredge, the sea urchin dredge is designed to avoid damaging the
catch. It has an up-turned sled-like shape at the front that includes several leaf springs tied
together with a steel bar. A tow bail is welded to one of the springs and a chain mat is rigged
behind the mouth box frame. The frame is fitted with skids or wheels. The springs act as
runners, enabling the sled to move over rocks without hanging up. The chain mat scrapes up the
urchins. The bag is fitted with a codend for ease of emptying. This gear is generally only used
in waters up to 100 m (330 ft) deep (Sainsbury 1996). This dredging activity is not managed
under federal fishery management plans.

4.3.2.2  Bottom Tending Static Gear

Pots

Pots are portable, rigid devices that fish and shellfish enter through small openings, with or
without enticement by bait (Everhart and Youngs 1981; Hubert 1983). They are used to capture
lobsters, crabs, black sea bass, eels and other bottom dwelling species seeking food or shelter
(Everhart and Youngs 1981; Hubert 1983). Pot fishing can be divided into two general
classifications: 1) inshore potting in estuaries, lagoons, inlets and bays in depths up to about 75
m (250 ft); and, 2) offshore potting using larger and heavier vessels and gear in depths up to 730
m (2400 ft) or more (Sainsbury 1996).
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Lobster Pots

Lobster pots are typically rectangular and are divided into two sections, the chamber and the
parlor. The chamber has an entrance on both sides of the pot and is usually baited. Lobsters
then move to the parlor via a tunnel (Everhart and Youngs 1981). Escape vents are installed in
both areas of the pot to minimize the retention of sub-legal sized lobsters (DeAlteris 1998).

Lobster pots are fished as either a single pot per buoy (although two pots per buoy are used in
Cape Cod Bay, and three pots per buoy in Maine waters), or a “trawl” or line with up to one
hundred pots. According to NREFHSC (2002), important features of lobster pots and their use
are the following:

e About 95% of lobster pots are made of plastic-coated wire.

e Floating mainlines may be up to 7.6 m (25 ft) off bottom.

e Sinklines are sometimes used where marine mammals are a concern; neutrally buoyant
lines may soon be required in Cape Cod Bay.

e Soak time depends on season and location - usually 1 - 3 days in inshore waters in warm
weather, to weeks in colder waters.

e Offshore pots are larger [more than 1 m (4 ft) long] and heavier (~ 100 Ib or 45 kg), with
an average of ~ 40 pots/trawl and 44 trawls/vessel. They have a floating mainline and are
usually deployed for a week at a time.

e There has been a three-fold increase in lobster pots fished since the 1960s, with more
than four million pots now in use.

Although the offshore component of the fishery is regulated under federal rules, American
lobster is not managed under a federal fishery management plan.

Fish Pots

Black sea bass pots are similar in design to lobster pots. They are usually fished singly or in
trawls of up to twenty-five pots, in shallower waters than the offshore lobster pots or red crab
pots. Pots may be set and retrieved 3 - 4 times/day when fishing for scup (NREFHSC 2002).
This activity is managed under a federal fishery management plan. Hagfish pots (40 plastic
gallon barrels) are fished in deep waters, on mud bottoms. Cylindrical pots are typically used for
capturing eels in Chesapeake Bay; however, half-round and rectangular pots are also used and all
are fished in a manner similar to that of lobster pots (Everhart and Youngs 1981). Hagfish and
eel activities are not managed under a federal fishery management plan.

Crab Pots

Crabs are often fished with pots consisting of wire mesh. A horizontal wire partition divides the
pot into an upper and lower chamber. The lower chamber is entered from all four sides through
small wire tunnels. The partition bulges upward in a fold about 20 cm (8 in) high for about one
third of its width. In the top of the fold are two small openings that give access to the upper
chamber (Everhart and Youngs 1981).

Crab pots are always fished as singles and are hauled by hand from small boats, or with a pot
hauler in larger vessels. Crab pots are generally fished after an overnight soak, except early and
late in the season (DeAlteris 1998). These pots are also effective for eels (Everhart and Youngs
1981). This activity is not managed under a federal fishery management plan.
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Pots used in the northeast U.S. deep-sea red crab fishery are typically wood and wire traps 1.2 m
by 0.75 m (48 by 30 in) with top entry. Pots are baited and soak for about 22 hrs before being
hauled. Currently, vessels are using an average of 560 pots in trawls of 75 - 180 pots per trawl
along the continental slope at depths from 400 - 800 m (1300 - 2600 ft). These vessels are
typically 25 - 41 m (90 - 150 ft) in length. Currently there are about six vessels engaged in this
fishery (NEFMC 2002). This activity is managed under a federal fishery management plan.

Traps

A trap is generally a large-scale device that uses the seabed and sea surface as boundaries for the
vertical dimension. The gear is installed at a fixed location for a season, and is passive, as the
animals voluntarily enter the gear. Traps are made of a leader or fence, that interrupts the coast
parallel migratory pattern of the target prey, a heart or parlor that leads fish via a funnel into the
bay or trap section that serves to hold the catch for harvest by the fishermen. The non-return
device is the funnel linking the heart and bay sections (DeAlteris 1998). This activity is not
managed under a federal fishery management plan.

Fish Pound Nets

Pound nets are constructed of netting staked into the seabed by driven piles (Sainsbury 1996).
Pound nets have three sections: the leader, the heart, and the pound. The leader (there may be
more than one) may be as long as 400 m (1300 ft) and is used to direct fish into the heart(s). One
or more hearts are used to further funnel fish into the pound and prevent escapement. The pound
may be 15 m (49 ft) square and holds the fish until the net is emptied. These nets are generally
fished in waters less than 50 m (160 ft) deep. Pound nets are also used to catch crabs. This
activity is not managed under a federal fishery management plan.

Fyke and Hoop Nets

Constructed of wood or metal hoops covered with netting, hoop nets are 2.5 - 5 m (8.2 - 16 ft)
long, “Y-shaped” nets, with wings at the entrance and one or more internal funnels to direct fish
inside, where they become trapped. Occasionally, a long leader is used to direct fish to the
entrance. Fish are removed by lifting the rear end out of the water and loosening a rope securing
the closed end. These nets are generally fished to about 50 m (160 ft) deep (Sainsbury 1996).

A common fyke net is a long bag mounted on one or several hoops which keep the net from
collapsing as well as provide an attachment for the base of the net funnels to prevent the fish
from escaping. This gear is used in shallow water and extensively in river fisheries (Everhart
and Youngs 1981). This activity is not managed under a federal fishery management plan.

Shallow Floating Traps

In New England, much of the shoreline and shallow subtidal environment is rocky and stakes
cannot be driven into the bottom. Therefore, the webbing of these traps is supported by floats at
the sea surface, and held in place with large anchors. These traps are locally referred to as
“floating traps.” The catch, design elements and scale of these floating traps is similar to pound
nets (DeAlteris 1998).

The floating trap is designed to fish from top to bottom, and is built especially to suit its location.
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The trap is held in position by a series of anchors and buoys. The net is usually somewhat “T-
shaped,” with the long portion of the net (the leader net) designed to funnel fish into a box of net
at the top of the T. The leader net is often made fast to a ring bolt ashore (Sainsbury 1996). This
activity is not managed under a federal fishery management plan.

Bottom Gill Nets

Sink Gill Nets

Individual gill nets are typically 91 m (300 feet) long, and are usually fished as a series of 5 - 15
nets attached end-to-end. Gill nets have three components: leadline, webline and floatline.
Fishermen are now experimenting with two leadlines. Leadlines used in New England are ~65
Ib (30 kg)/net; in the Mid-Atlantic leadlines may be heavier. Weblines are monofilament, with
the mesh size depending on the target species. Nets are anchored at each end, using materials
such as pieces of railroad track, sash weights, or Danforth anchors, depending on currents.
Anchors and leadlines have the most contact with the bottom. Some nets may be tended several
times/day (e.g., when fishing for bluefish in the Mid-Atlantic). For New England groundfish,
frequency of tending ranges from daily to biweekly (NREFHSC 2002). These activities are
managed under federal fishery management plans.

Stake Gill Nets

Generally, a small boat is used inshore so that a gill net is set across a tidal flow and is lifted at
slack tide to remove fish. Wooden or metal stakes run from the surface of the water into the
sediment and are placed every few meters along the net to hold it in place. When the net is
lifted, the stakes remain in place. These nets are generally fished from the surface to about 50
meters deep (Sainsbury 1996). These activities are not managed under federal fishery
management plans.

Bottom Longlines

Longlining for bottom species on continental shelf areas and offshore banks is undertaken for a
wide range of species including cod, haddock, dogfish, skates, and various flatfishes (Sainsbury
1996). A 9.5 m (31 ft) vessel can fish up to 2500 hooks/day with a crew of one and double that
with two crewmembers. Mechanized longlining systems fishing off larger vessels up to 60 m
(195 ft) can fish up to 40,000 hooks/day (Sainsbury 1996).

In the northeast region up to six individual longlines are strung together, for a total length of
about 460 m (1500 ft), and are deployed with 9 - 11 kg (20 - 24 Ib) anchors. The mainline is
parachute cord or sometimes stainless steel wire. Gangions (lines from mainline to hooks) are 38
cm (15in) long and 1 - 2 m (3 - 6 ft) apart. The mainline, hooks, and gangions all contact the
bottom. Circle hooks are potentially less damaging to habitat features than other hook shapes;
other hook shapes with barbs are more likely to snag benthic features and organisms. These
longlines are usually set for only a few hours at a time (NREFHSC 2002). Longlines used for
tilefish are deployed in deepwater, may be up to 40 km (25 mi) long, are stainless steel or
galvanized wire, and are set in a zigzag fashion (NREFHSC 2002). These activities are managed
under federal fishery management plans.
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4.3.2.3  Pelagic Gear

Drift Gill Nets

Gillnets operate principally by wedging and gilling fish, and secondarily by entangling
(DeAlteris 1998). The nets are a single wall of webbing, with float and lead lines. Drift gillnets
are designed to float from the sea surface and extend downward into the water column and are
used to catch pelagic fish. In this case, the buoyancy of the floatline exceeds the weight of the
leadline. Drift gillnets may be anchored at one end or set out to drift, usually with the fishing
vessel attached at one end (DeAlteris 1998). This activity is managed under federal fishery
management plans. This gear is not expected to have contact with or impacts upon bottom
habitats.

Pelagic Longline Gear

The pelagic or subsurface longline is a technique directed mostly towards tunas, swordfish,
sailfish, dolphin (dorado), and sharks. The gear is typically set at depths from the surface to
around 330 m (1100 ft). The gear can also be set with a main line hanging in arcs below the
buoy droplines to fish a band of depths (Sainsbury 1996). The gear is set across an area of
known fish concentration or movement, and may be fished by day or night depending upon the
species being sought (Sainsbury 1996). The length of the mainline can vary up to108 km (67 mi)
depending on the size of the vessel. If the mainline is set level at a fixed depth, then the leader or
gangion lengths vary from 2 - 40 m (6.6 - 130 ft), so as to ensure the hooks are distributed over a
range of depths (DeAlteris 1998). If a line-shooter is used to set the mainline in a catenary shape
with regard to depth, then the gangions are usually a single minimal length, but are still
distributed by depth (DeAlteris 1998). Each gangion typically contains a baited hook and
chemical night stick to attract the fish. Traditional or circle hooks may be used. Swordfish
vessels typically fish 20 to 30 hooks per 1.6 km (1 mi) of mainline between 5 - 54 km (3 - 34 mi)
in length (Sainsbury 1996). This activity is managed under federal fishery management plans.
This gear is not expected to have contact with or impacts upon bottom habitats.

Troll Lines

Trolling involves the use of a baited hook or lure maintained at a desired speed and depth in the
water (Sainsbury 1996). Usually, two to four or more lines are spread to varying widths by the
use of outrigger poles connected to the deck by hinged plates. Line retrieval is often
accomplished by means of a mechanized spool. Each line is weighted to reach the desired depth
and may have any number of leaders attached, each with a hook and bait or appropriate lure.
This gear is generally fished from the surface to about 20 m (Sainsbury 1996). This activity is
managed under federal fishery management plans. This gear is not expected to have contact with
or impacts upon bottom habitats.

4324 Seines

Haul Seines

Haul seining is a general term describing operations where a net is set out between the surface
and seabed to encircle fish. It may be undertaken from the shore (beach seining), or away from
shore in the shallows of rivers, estuaries or lakes (Sainsbury 1996). Seines typically contact the
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sea bottom along the lead line. Additionally the net itself may scrape along the bottom as it is
dragged to shore or the recovery vessel. This activity is not managed under federal fishery
management plans.

Beach Haul Seines

The beach seine resembles a wall of netting of sufficient depth to fish from the sea surface to the
seabed, with mesh small enough that the fish do not become gilled. A floatline runs along the
top to provide floatation and a leadline with a large number of weights attached ensures that the
net maintains good contact with the bottom. Tow lines are fitted to both ends. The use of a
beach seine generally starts with the net on the beach. One end is pulled away from the beach,
usually with a small skiff or dory, and is taken out and around and finally back to shore. Each
end of the net is then pulled in towards the beach, concentrating the fish in the middle of the net.
This is eventually brought onshore as well and the fish removed. This gear is generally used in
relatively shallow inshore areas (Sainsbury 1996). This activity is not managed under federal
fishery management plans.

Long Haul Seines

The long haul seine is set and hauled in shallow estuarine and coastal areas from a boat typically
15 m (49 ft) long. The net is a single wall of small mesh webbing less than 5 cm (2 in), and is
usually greater than 400 m (1440 ft) in length and about 3 m (9.8 ft) in depth. The end of the net
is attached to a pole driven into the bottom, and the net is set in a circle to surround fish feeding
on the tidal flat. After closing the circle, the net is hauled into the boat, reducing the size of the
circle, and concentrating the fish. Finally, the live fish are brailed or dip-netted out of the net
(DeAlteris 1998). This activity is not managed under federal fishery management plans.

Danish and Scottish Seines

Danish seining or anchor dragging was developed in the 1850s prior to the advent of otter
trawling. The Danish seine is a bag net with long wings that includes long warps set out on the
seabed enclosing a defined area. As the warps are retrieved, the enclosed area (a triangle)
reduces in size. The warps dragging along the bottom herd the fish into a smaller area, and
eventually into the net mouth. The gear is deployed by setting out one warp, the net, then the
other warp. On retrieval of the gear, the vessel is anchored. This technique of fishing is aimed at
specific schools of fish located on smooth bottom. In contrast to Danish seining, if the vessel
tows ahead while retrieving the gear, then this is referred to as Scottish seining or fly-dragging.
This method of fishing is considered more appropriate for working small areas of smooth
bottom, surrounded by rough bottom. Scottish and Danish seines have been used experimentally
in U.S. demersal fisheries. Space conflicts with other mobile and fixed gears, have precluded the
further development of this gear in the U.S., as compared to northern Europe (DeAlteris 1998).
This activity is managed under federal fishery management plans.

43.25 Other Gears

Rakes

A bull rake is manually operated to harvest hard clams and consists of a long shaft with a rake
and basket attached. The length of the shaft can be variable but usually does not exceed three
times the water depth. The length and spacing of the teeth as well as the openings of the basket

113



are regulated to protect juvenile clams from harvest (DeAlteris 1998). Rakes are typically fished
off the side of a small boat. This activity is not managed under federal fishery management
plans.

Tongs

A more efficient device than rakes for harvesting shellfish is tongs. Shaft-tongs are a scissor-like
device with a rake and basket at the end of each shaft. The fisherman stands on the edge of the
boat and progressively opens and closes the baskets on the bottom gathering the shellfish into a
mound. The tongs are closed a final time, brought to the surface, and the catch emptied on the
culling board for sorting. The length of the shaft must be adjusted for water depth. Oysters are
traditionally harvested with shaft tongs in water depths up to 6 m (21 ft), with shaft tongs 8 m
(29 ft) in length (DeAlteris 1998). Patent tongs harvest clams and oysters and are opened and
closed with a drop latch or with a hydraulic ram and require a mechanized vessel with a mast or
boom and a winch (DeAlteris 1998). Patent tongs are regulated by weight, length of teeth, and
bar spacing in the basket. This activity is not managed under federal fishery management plans.

Line Fishing

Hand Lines

The simplest form of hook and line fishing is the hand line. It consists of a line, sinker, leader
and at least one hook. The line is usually stored on a small spool and rack and can vary in
length. The line varies in material from a natural fiber to synthetic nylon. The sinkers vary from
stones to cast lead. The hooks are single to multiple arrangements in umbrella rigs. An
attraction device must be incorporated into the hook, usually a natural bait and artificial lure
(DeAlteris 1998). Although not typically associated with bottom impacts, this gear can be fished
in such as manner as to hit bottom and bounce or be carried by currents until retrieved. This
activity is managed under federal fishery management plans.

Mechanized Line Fishing

Mechanized line hauling systems have been developed to allow more lines to be worked by
smaller crews and use electrical or hydraulic power to work the lines on the spools or jigging
machines (Sainsbury 1996). These reels, often termed bandits, are mounted on the vessel
bulwarks and have a spool around which the mainline is wound (Sainsbury 1996). Each line
may have a number of branches and baited hooks, and the line is taken from the spool over a
block at the end of a flexible arm. This gear is used to target several species of groundfish,
especially cod and pollock and it has the advantage of being effective in areas where other gears
cannot be used. Jigging machine lines are generally fished in waters up to 600 m (2000 ft) deep
(Sainsbury 1996). This gear may also have the ability to contact the bottom depending upon the
method selected to fish. This activity is managed under federal fishery management plans.

Hand Hoes

Intertidal flats are frequently harvested for clams and baitworms using handheld hoes. These are
short handled, rake-like devices that are often modified gardening tools (Creaser et al. 1983).
Baitworm hoes have 5 to 7 tines, 21 - 22 cm (8.3 - 8.7 ft) in length for bloodworms and 34 - 39
cm (13 - 15 in) for sandworms. Clam hoes in Maine typically have 4 to 5 tines, 15 cm (6 in)
long. This activity is not managed under federal fishery management plans.
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Diving

By either free diving or using SCUBA, divers collect crustaceans, mollusks and some reef fish in
shallow water. Often a support vessel is used to transport the diver(s) to the fishing site and
carry the landings to port. In deeper waters, helmet diving systems are used and the diver is
tethered to the vessel and supplied with air pumped from the surface. This method is most often
used by sea urchin divers and some lobster divers. Divers normally use small rakes or hoes to
scrape creatures off rocks or dig them out of the seabed. Generally, the catch is placed in bags
that are either towed to the surface by the boat or floated to the surface using an air source and a
lift bag. Divers rarely work deeper than about 20 m (66 ft) (Sainsbury 1996). This activity is not
managed under federal fishery management plans.

Spears
Spears came into use when it was found that a pole or shaft with a point on it could be used by a

fisherman operating from shore, floating raft, or boat to capture animals previously out-of-reach
(DeAlteris 1998). However, the single prong spear required an accurate aim, and fish easily
escaped. With the addition of a barb, fish retention was improved; and spears with multi-prong
heads increased the likelihood of hitting the target. Spears were initially thrust without leaving
the hand, then thrown, and then finally placed in launching devices including crossbows, spear
guns for divers, etc. Spears with long shafts (gigs) are used by fishermen in small boats at night
in the Carolina sounds for flounder, through the ice for eels in New England bays, and by divers
for fish in coastal waters (DeAlteris 1998). This activity is not managed under federal fishery
management plans.

4.3.3 Distribution of Fishing Activity by Gear Type

This section of the FEIS describes the spatial distribution of fishing activity by gear type for
federally-permitted fishing vessels operating in the Northeast region of the U.S. (Maine to North
Carolina) during two time periods, 1995-2001 and 1997-2002. Fishing activity is depicted using
geographical information systems (GIS) software (ArcView 3.2, developed by the
Environmental Systems Research Institute, Inc.) by ten minute “squares” of latitude and
longitude for fifteen gear types. Each “square” measures approximately ten nautical miles high
by 7.5 nmi wide.

The data used to create these plots were extracted from NOAA Fisheries vessel trip report (VTR)
and clam logbook databases. Data included in the analysis are provided by vessels operating
with federal permits and participating in the following fisheries: northeast multispecies, sea
scallops, surf clams and ocean quahogs, goosefish, summer flounder, scup, black sea bass, squid,
Atlantic mackerel, butterfish, spiny dogfish, bluefish, Atlantic herring, and tilefish. Vessels that
operate strictly within state waters (0 - 3 mi from shore) are not required to have a federal permit
and therefore do not submit trip reports. For this reason, fishing trips in nearshore ten minute
squares (TMS) that include a significant proportion of state waters are under-represented. Data
for bottom-tending fixed and mobile gear types were compiled for the years 1995-2001 (1995-
2000 for fish traps). Data for mid-water gears used in the herring fishery were compiled for the
years 1997-2002 and only included trips for which 50% or more of the landed catch was Atlantic
herring.
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Permit holders are required to fill out a VTR form or make a logbook entry for each trip made by
the vessel; i.e., each time the vessel leaves and returns to port. Fishermen report the location
where they spend most of their time fishing during a trip and the date and time that the vessel left
and returned to port. They are given the choice of reporting the location of a trip as a point
(latitude and longitude) or simply assign it to a statistical area (these areas are quite large and
include many TMSs). Only trips that were reported as a point location and therefore could be
assigned to a TMS were included in this analysis. Most trips are reported this way. Logbook
entries in the clam dredge fishery include time that was actually spent fishing. Data for gears
used mostly in state waters and/or that are not well represented in the VTR database (e.g., mussel
and sea urchin dredges, Danish seines, shrimp pots) were not displayed. Data reported south of
Cape Hatteras, North Carolina (35° N) and north of 45° N latitude in the Gulf of Maine were
excluded from analysis.

Mobile gear (mid-water trawls, purse seines, scallop dredges and three types of bottom otter
trawls) fishing activity was calculated as the total number of days absent from port. Fixed gear
(bottom longlines, sink gill nets, and five types of pots) activity was calculated as the total
number of trips. Days absent for each trip were calculated based on the date and time of
departure from, and return to, port in hours and converted to fractions of 24 hr days. Trips made
to more than one statistical area (for which two locations are noted) were excluded from the
analysis. Logbook data for hydraulic clam dredges were also converted to 24 hr days. The clam
dredge data excluded trips made by “dry” quahog dredge vessels in Maine that are included in
the logbook database.

Days absent calculations for trawl and scallop dredge vessels are clearly preferable to simply
summing the number of trips, but overestimate actual fishing time since they include travel time
and any other non-fishing related activity while vessels are away from port. Thus, the GIS plots
do not represent fishing effort. They indicate the relative, not the absolute, distribution of fishing
activity within the Northeast region.

In order to emphasize the relative nature of the fishing activity plots, all GIS input data were
compiled and sorted into categories. For bottom-tending gears, these categories corresponded to
cumulative percentages of 50, 75, and 90% of the total number of trips, days at sea, or days spent
fishing. For pelagic gears used in the herring fishery, fishing activity data were sorted into four
categories (25, 50, 75, and 90%). Fishing activity is most intense (high density) in TMSs which
account for 25 or 50% of the total number of trips (or days) and much less intense (low density)
as additional TMS with fewer and fewer trips (or days) are included in the analysis. Table 4.11
provides an example showing how TMS were assigned to categories.

The depth contours shown in the GIS plots (Figure 4.25 to Figure 4.40) are 50 and 100 fathoms
(approximately 100 and 200 m). The U.S./Canada border and the outer boundary of the U.S.
Exclusive Economic Zone (EEZ) are also shown in each figure. Three areas on Georges Bank
were closed in December 1994 to all gears that catch groundfish and remained closed during
1995-2001. These closures affected the patterns of gear use for bottom otter trawls used to catch
fish, for bottom longlines and gill nets, and for scallop dredges, and are therefore shown in the
maps for those gear types that have been affected by the closures. Scallop dredging was
prohibited in these areas during 1995-1998 and again in 2001, but portions of the groundfish
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closed areas were opened temporarily to scallop dredging in 1999 and 2000.

433.1 Gears Used in the Herring Fishery

Mid-Water Trawls

This gear was used primarily in three areas during 1997-2002: southern New England, the
northern edge of Georges Bank, and the southwestern Gulf of Maine (Figure 4.25). Mid-water
trawling activity in the Gulf of Maine was exclusively south of 44 degrees North latitude and
was concentrated in TMS east of Casco Bay, on Jeffreys Ledge, near Cape Ann, east of Cape
Cod, and offshore, near Cashes Ledge. Mid-water trawling on Georges Bank was distributed
along the northern edge of the bank from the Canadian border west to 69°W and appeared to be
located primarily between 50 and 100 fathoms, with some fishing up on the bank in shallower
water. Mid-water trawling activity in southern New England was dispersed over a large area and
was most intense in the vicinity of Block Island, Rhode Island. Mid-water trawling in southern
New England occurs in the winter in inner and mid-shelf waters less than 50 fathoms deep.

Mid-Water Pair Trawls

The amount and distribution of fishing activity by mid-water pair trawlers during 1997-2002
(Figure 4.26) was very similar to that reported for single boat mid-water trawlers. A small
amount of pair trawling took place in the Gulf of Maine north of 44°N.

Purse Seines

Purse seining was almost completely limited to the Gulf of Maine during 1997-2002 (Figure
4.27). This gear was used over a large area of the gulf south of Penobscot Bay in depths less
than and greater than 50 fathoms, extending west to the mainland and northeast to include the
area around Mt. Desert Rock. There was some overlap between areas fished with mid-water
trawls and purse seines in the southwestern portion of the gulf, e.g., on the northern end of
Jeffreys Ledge.

4.3.3.2 Bottom-Tending Mobile Gear

Bottom Otter Trawls — Fish

Most of the reported otter trawl activity (Figure 4.28) is directed at the capture of fish (rather
than shrimp or scallops). More than any other gear, bottom otter trawling for fish during 1995-
2001 was widespread in coastal and offshore waters throughout most of the northeast region.
Areas of highest activity were located in southwestern and central portions of the Gulf of Maine,
along the western side of the Great South Channel, north of Closed Area | and on the northern
part of Georges Bank west of Closed Area 11, in coastal waters of Rhode Island and Long Island,
in the mid-shelf region of southern New England, and along the shelf break, especially north and
south of 40°N between 70° and 73° W longitude and in the Hudson Canyon area. Bottom
trawling was not actively conducted in the three groundfish closed areas on Georges Bank, nor in
a large area of the continental shelf off southern New Jersey, Maryland, and Virginia.

Bottom Otter Trawls — Shrimp

Shrimp trawling was localized in two areas: the coastal waters of the Gulf of Maine, primarily
between Cape Ann and Penobscot Bay, and in nearshore waters of North Carolina, particularly
inside the barrier islands (Figure 4.29). The shrimp fishery in the Gulf of Maine targets pandalid
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(or northern) shrimp while the fishery in North Carolina is on penaeid shrimp.

Bottom Otter Trawls — Scallops

The scallop trawl fishery is conducted on the outer Mid-Atlantic shelf, primarily between 40° and
37°N in depths less than 50 fathoms (Figure 4.30).

Hydraulic Clam Dredges

The largest area of hydraulic clam dredging activity was located in a small area off the central
New Jersey coast, with smaller areas extending north and east to southern New England and
south to the Delmarva Peninsula (Figure 4.31). Hydraulic clam dredges are not used to harvest
clams on Georges Bank because of the presence of red tide-causing microorganisms in ocean
quahogs, nor are they used in the Gulf of Maine due to the prevalence of gravel and rocky
bottom where hydraulic dredges cannot operate. There is a localized fishery for ocean quahogs
in eastern Maine, but the dredges used there are not hydraulically operated.

Non-Hydraulic Clam Dredges

Non-hydraulic clam dredges were used to harvest ocean quahogs primarily in eastern Maine
coastal waters and to some extent in central Maine coastal waters during 1995-2000 (Figure
4.32). This fishery does not take place anywhere else in the Northeast region.

Scallop Dredges

Scallop dredges were used primarily in a broad area of the Mid-Atlantic shelf from Long Island
to Virginia, in Massachusetts Bay (north of Cape Cod) and the Great South Channel, in localized
areas of Georges Bank northeast of Closed Area | and west of the northern portion of Closed
Area Il, and in a larger area on the southeast flank of the Bank that included the southern portion
of Closed Area Il that was opened to limited scallop dredging in 1999 (Figure 4.33). Some
scallop dredging was also reported from eastern Maine coastal waters. No active scallop
dredging was reported in shallow open areas on Georges Bank, in southern New England, nor in
inner shelf waters of the Mid-Atlantic Bight.

4.3.3.3  Bottom-Tending Static Gear

Lobster Pots

Lobster pot trips during 1995-2001 were reported primarily in coastal waters of the Gulf of
Maine from the Canadian border to Cape Cod, in nearshore Rhode Island waters, and in the New
York Bight (Figure 4.34). Fewer trips were made to more offshore locations in southern New
England and along the shelf break in depths greater than 100 fathoms.

Conch and Whelk Pots

Most fishing activity was reported in Nantucket Sound and inshore waters of southern
Massachusetts, in a single TMS south of Rhode Island, and in coastal waters of southern New
Jersey and the Delmarva Peninsula, extending south to North Carolina (Figure 4.35).

Fish Pots

Most fish pot trips were reported on the south shore of Massachusetts and Rhode Island, Long
Island, and off southern New Jersey, Delaware, and Maryland (Figure 4.36). Other areas where
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fewer trips were reported were located on Jeffreys Ledge in the western Gulf of Maine, east of
Long Island and south of Nantucket and Martha’s Vineyard, along the outer edge of the
continental shelf in the southern Mid-Atlantic Bight, and off the entrance to Chesapeake Bay.

Crab Pots

Crab pot trips were reported in a number of TMSs in deepwater along the shelf break from
eastern Georges Bank all the way to Cape Hatteras, in a single TMS south of Nantucket, in
several nearshore locations in the Gulf of Maine, Nantucket Sound, Cape May (New Jersey), and
in inshore waters behind the North Carolina barrier islands (Figure 4.37).

Hagfish Pots
Hagfish pots were used exclusively in the southwestern Gulf of Maine, particularly east of cape
Ann and between Cape Ann and Cape Cod (Figure 4.38).

Bottom Gill Nets

Bottom gill net trips were made in the western Gulf of Maine and along the western side of the
Great South Channel, extending north of Cape Ann and on Jeffreys Ledge, and in a few TMSs in
the outer gulf (Figure 4.39). Gill nets were also used in Rhode Island coastal waters, along the
outer shore of Long Island, off northern New Jersey, the Delmarva Peninsula, and in North
Carolina. Gill net fishing activity was highest in the western Gulf of Maine and the Great South
Channel in areas that were also actively fished with longlines, bottom trawls, and scallop
dredges.

Bottom Longlines

Longline trips during 1995-2001 were reported primarily in TMSs in the western Gulf of Maine
(Massachusetts Bay) and along the western side of the Great South Channel (Figure 4.40). There
were a few trips reported in deepwater along the shelf break, in Rhode Island and central Maine
coastal waters, and in offshore locations of the Gulf of Maine.
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Table 4.12. Metric tons of herring sold by gear and management area in 2003.

1A 1B 2 3 Total
Midwater Pair Trawl 33,765 3,784 10,967 17,385 65,901
Midwater Trawl 7,846 1,001 4,238 2,756 15,841
Purse Seine 17,738 132 0 0 17,870
Bottom Trawl 88 1 862 86 1037
Weir 0 0 1 0 1
Other 14 1 13 0 28
Total 59,452 4,920 16,081 20,227 100,680

Table 4.13. Number of vessels, herring trips and days, and herring sold (mt) by management area and

principal herring gear for 2003.

1A 1B 2 3 Total
Midwater Number of trips 396 37 105 131 669
Pair Trawl | Days at Sea 907 98 343 561 1909
16 vessels Landings (mt) 32,804 3,784 11,286 17,576 65,450
Midwater Number of trips 179 11 55 10 255
Trawl Days at Sea 313 25 152 49 539
9 vessels Landings (mt) 7,352 980 3,001 2,565 13,898
. Number of trips 324 5) 12 0 341
Purse Seine
Days at Sea 625 10 14 0 649
6 vessels -
Landings (mt) 19,193 153 810 0 20,156
Bottom Number of trips 273 8 152 39 472
Trawl Days at Sea 279 12 287 238 816
63 vessels Landings (mt) 88 1 970 86 1145
Weir Landings (mt) 0 0 1 0 1
Other Gear Number of trips 120 4 406 0 530
Days at Sea 125 4 418 0 547
60 vessels -
Landings (mt) 14 1 12 0 27
Total Number of trips 1292 65 730 180 2267
Days at Sea 2249 149 1214 848 4460
154 vessels -
Landings (mt) 59,451 4,919 16,080 20,227 100,677
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Table 4.14. Atlantic herring landings and value by gear used and state.

Other Other
MA ME NH RI Mid- New Total
Atlantic | England
Midwater | MT 35,375 20,764 5,883 3,228 407 242 65,899
Pair Trawl | value | 5,989,225 | 3,200,748 | 1,048,157 | 774,929 63,553 | 40,898 11,117,510
Midwater | MT 2,353 9,784 558 3,021 0 126 15,842
Trawl Value | 455,850 1,528,183 | 91,985 625,165 0 21,277 2,722,460
Purse MT 456 16,232 1,183 0 0 0 17,871
Seine Value | 59,824 2,706,408 | 177,515 0 0 0 2,943,747
Bottom MT 18 9 62 819 23 105 1036
Trawl Value | 3,576 1,759 8,162 239,264 3,606 20,148 276,515
_ MT 1 0 0 0 0 0 1
Weir
Value | 71 0 0 0 0 0 71
MT 10 6 0 0 12 0 28
Other
Value | 1,686 1,005 0 0 2,416 0 5,107
Total MT 38,213 46,795 7,686 7,068 442 473 100,677
Oola
Value | 6,510,232 | 7,438,103 | 1,325,819 | 1,639,358 | 69,575 | 82,323 17,065,410
Table 4.15. Average crew size (including captain) by gear used.
Average Minimum Maximum
Midwater Pair 16 1 7
Trawl
Midwater Trawl 3.7 12
Purse Seine 5.4 6
Bottom Trawl 3.3 13
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Table 4.16. Total number of vessels and crew (including captain) employed per fleet sector.

MA ME NH RI Total
Number of
Midwater HmbET 0 9 4 2 1 16
) Vessels
Pair Trawl
Total # of Crew 44 18 8 3 73
] Number of
Midwater Vessels 6 3 9
Trawl
Total # of Crew 15 20 35
Number of
) 6 6
Purse Seine | Vessels
Total # of Crew 31 31
Number of 9 16 2 4 31
Total Vessels
Total # of Crew 44 64 8 23 139
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Figure 4.21. Atlantic herring catch by management area (U.S. and foreign)
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Figure 4.22. U.S. Atlantic herring catch (metric tons) by management area, 1977-2003.
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Figure 4.23. Percent U.S. Atlantic herring catch by gear type, 1977-2003.
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Figure 4.24. Schematic drawings of single boat midwater trawling (top) and purse seining (bottom)
operations. Source: Sainsbury 1996.
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Figure 4.25. Spatial distribution of ten minute squares that accounted for various levels of fishing activity
by herring mid-water trawls in the U.S. Northeast region during 1997-2002.
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Figure 4.26. Spatial distribution of ten minute squares that accounted for various levels of fishing activity
by herring pair trawls in the U.S. Northeast region during 1997-2002
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Figure 4.27. Spatial distribution of ten minute squares that accounted for various levels of fishing activity
by herring purse seines in the U.S. Northeast region during 1997-2002.
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Figure 4.28. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by fish otter trawls in the U.S. Northeast region during
1995-2001
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Figure 4.29. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by shrimp otter trawls in the U.S. Northeast region during
1995-2001.
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Figure 4.30. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by scallop otter trawls in the U.S. Northeast region during
1995-2001.
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Figure 4.31. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by hydraulic clam dredges in the U.S. Northeast region
during 1995-2001.
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Figure 4.32. Reported number of trips made by vessels using non-hydraulic clam dredges within ten
minute squares of latitude and longitude in the U.S. Northeast region during 1995-2000.
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Figure 4.33. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by scallop dredges in the U.S. Northeast region during

1995-2001.
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Figure 4.34. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by lobster pots in the U.S. Northeast region during 1995-
2001.
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Figure 4.35. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by conch and whelk pots in the U.S. Northeast region
during 1995-2001.
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Figure 4.36. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by fish (black sea bass) pots in the U.S. Northeast region
during 1995-2001.
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Figure 4.37. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by crab pots in the U.S. Northeast region during 1995-
2001.
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Figure 4.38. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by hagfish pots in the U.S. Northeast region during 1995-
2001.
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Figure 4.39. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by bottom gill nets in the U.S. Northeast region during
1995-2001.
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Figure 4.40. Spatial distribution of ten minute squares (TMS) that accounted for high (50%), medium
(75%), and low (90%) levels of fishing activity by bottom longlines in the U.S. Northeast region during
1995-2001.
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5.0 HABITAT IMPACTS OF FISHING
51 Herring Fishery Impacts on EFH

51.1 Impacts on Atlantic Herring EFH

This section will evaluate the impacts of gear used in the directed herring fishery on herring
EFH. Atlantic herring are pelagic fish and the primary gears used in this fishery are designed to
operate in the water column. However, impacts to herring EFH are possible.

Larval, juvenile, and adult herring are pelagic (Section 4.2.2), even though EFH for juveniles and
adults is described as “pelagic waters and bottom habitats.” Herring eggs are demersal and are
deposited on “bottom habitats with a substrate of gravel, sand, cobble, shell fragments, and
aquatic macrophytes.” (Atlantic herring EFH is described for five life stages in Table 5.17).
Adult herring travel in schools and migrate to discrete spawning grounds (Section 4.2.2.7) prior
to spawning. Ten minute squares of latitude and longitude that are designated as EFH for each
life stage are shown in Figure 4.17 - Figure 4.20.

The two primary gear types used in the herring fishery are mid-water trawls and purse seines
(Section 4.3.1.2). These are the only gears used to directly harvest herring in federal waters of
the Northeast region. A small quantity of herring (about 2% of total landings during 2000-2002)
are taken as incidental catch with bottom trawls in the whiting, northern shrimp, and multi-
species groundfish fisheries. Herring are also caught with mid-water trawls in the Atlantic
mackerel fishery. A very small amount of herring is harvested with “fixed gear” (stop seines and
weirs) in state waters on the eastern Maine coast. Impacts to Atlantic herring EFH caused by
fishing gear or practices used in other fisheries subject to regulation under the MSA are
evaluated in Section 5.2. Impacts of non-MSA fisheries on herring EFH are evaluated in Section
5.3.

Herring are extremely sensitive to noise and schools are known to disperse when approached by
vessels or when disturbed by mid-water nets or purse seines (see Table 5.18). This disturbance
could be interpreted as a potential impact on the pelagic habitat of juvenile or adult herring. The
effect, however, is known to be temporary: schools of herring that are dispersed by vessels or
mid-water trawls re-form quickly after passage of the boat or the net, within a matter of minutes
(Table 5.18). This may adversely affect the pelagic habitat for juvenile and adult herring, but the
effects are minimal and temporary in nature and do not need to be minimized.

The other potential impact of mid-water trawls and purse seines on Atlantic herring EFH is on
the habitat for herring eggs. In order for herring egg EFH to be more than minimally impacted
by these gears, the gears would have to 1) contact bottom habitats that are used by herring for
spawning, and 2) disturb the bottom in a way that reduces its functional value as an egg habitat.
According to information obtained from fishermen, bottom contact occasionally occurs on
smooth sand or mud bottom when herring are very close to the bottom and can not be caught
unless the net is towed just above or on the bottom (Section 4.3.1.2). Contact with hard bottom is
avoided because the gear is not designed to withstand contact with rocky substrates. When
contact occurs, it is by chains attached to the footrope, by the footrope itself, or by two heavy
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weights attached to the wings of the net. The trawl doors do not contact the bottom. Contact by
the belly of the net easily abrades the nylon twine meshes of the net, even on sandy bottom.
Because any bottom contact by mid-water trawls used in the Northeast U.S. Atlantic herring
fishery is most likely to be limited to flat mud and sand substrates, and because herring do not
deposit eggs on mud (Section 4.2.2.3), habitats utilized as herring egg EFH that are most likely
to be vulnerable to impacts from mid-water trawls would be in sandy bottom areas. However,
herring mid-water trawls only contact the bottom occasionally and many sand bottom habitats
where herring spawn (e.g., on Georges Bank) are located in fairly shallow depths that are subject
to scouring action by strong bottom currents. Herring spawn, in fact, in locations characterized
by strong bottom currents. Therefore, if there are any adverse impacts of mid-water trawls in
sandy bottom habitats, they are not more than minimal or temporary in nature and do not need to
be minimized.

Bottom contact by mid-water trawls may also occasionally occur in gravel bottom spawning
habitats on Georges Bank that are free of rocks. However, there is no reason to believe that the
effects of dragging an object such as a heavy weight or a length of chain over a sand, gravel, or
rocky bottom would reduce the functional value of the substrate as a habitat for herring eggs.
The only exception to this would be benthic macrophytes or emergent epifauna — attached algae,
bryozoans, etc. — that herring eggs also stick to and which are easily damaged or removed from
the bottom by bottom-tending fishing gear. This type of egg substrate is not very common,
however. (See more detailed discussion in Section 5.3). There is no evidence to indicate that
herring are less likely to deposit their eggs on bottom habitats composed of gravel, sand, cobble,
and shell fragments that have been disturbed by fishing gear than on un-disturbed substrate, or
that eggs deposited on disturbed substrates would have a reduced survival rate.

Purse seines are used almost exclusively in the Gulf of Maine in coastal and offshore waters.
Because they are so deep (up to 50 meters), they sometimes contact the bottom when they are
first set out, before they are “pursed.” Before the net is pursed, the bottom lead lines can be
pushed across the bottom for short distances by tidal currents, causing disturbance to benthic
organisms and substrates. If there are impacts to benthic habitats, they would be more
pronounced in complex, rocky bottom areas which are more vulnerable to disturbance (Auster
and Langton 1999, NEREFHSC 2002). Although purse seines may occasionally contact bottom
habitats that provide substrate for herring eggs in the Gulf of Maine, there is no evidence to
suggest that disturbance of bottom substrates by this gear reduces the quality of herring egg EFH.
Therefore, the potential adverse impacts of purse seines are also minimal and temporary in
nature. Noise produced by herring fishing vessels and gear may adversely affect pelagic EFH
for juvenile and adult herring, but these effects are also minimal and temporary (Table 5.18).

Bycatch Data

Additional information supporting the conclusion that mid-water trawls and purse seines do not
contact the bottom to any significant degree is provided by bycatch data available from observers
place aboard commercial herring fishing vessels. For this analysis, bycatch data were sorted into
three categories: pelagic species that occupy the water column, “semi-demersal’” species that live
near the bottom, but do not normally rest on the bottom), and demersal species that are in direct
contact with the bottom most of the time. Catches of any significant number (or pounds) of fully
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demersal species would provide the best evidence that a mid-water trawl (or purse seine) was in
contact with the bottom during one or more of the hauls or sets that were sampled during a
fishing trip. However, it is important to note that even fully demersal species such as flounder
do come off the bottom at various times. Consequently, bycatch information must be used with
caution. Catches of “semi-demersal” species would be less convincing since species like cod or
haddock could be caught if the net was being fished near the bottom, but not on it. Observed
species were grouped by category according to their life history characteristics (Table 5.19). For
this analysis, the terms “bycatch” (discards of target or non-target species) and “incidental” catch
(non-target species that are not discarded) were not used. Any finfish or shellfish species that
was caught with Atlantic herring was included in the analysis as bycatch. Catches of marine
mammals or seabirds were not included.

Four sources of information were available for this analysis:

1. National Marine Fisheries Service (NMFS) sea sampling (observer) database, 1994-2003;

2. Observer reports from foreign processing pessels engaged in Joint Venture (JV) operations in
2001 (JV processing vessels purchased herring caught by U.S. fishermen);

3. Maine DMR observer data (1997/1998), collected in cooperation with Manomet Center for
Conservation Sciences (USDOC 1999); and

4. Results from a herring bycatch survey conducted by ME DMR in 2003/2004.

Data were obtained from 110 mid-water (single boat and pair trawlers) and 31 purse seine trips,
representing catches of 41 million Ibs (18,660 metric tons) and 5 million Ibs (2,317 mt) of
Atlantic herring, respectively. The results indicate that 1.8% of the mid-water trawl catch and
1.5% of the purse seine catch was composed to species other than herring (Table 5.20 and Table
5.21). Almost all of the bycatch taken by purse seines was composed of pelagic species (spiny
dogfish). Bycatch in mid-water trawls was almost equally divided between pelagic and semi-
demersal species: demersal species accounted for three hundred-thousandths of a percent (140
Ibs during 110 trips that produced over 41 million Ibs of herring). Most of the semi-demersal
catch was composed of silver hake, a species that leaves the bottom at night in pursuit of prey
(Klein-MacPhee 2002). The primary non-target pelagic species caught in herring mid-water
trawls are Atlantic mackerel, spiny dogfish, alewives, and blueback herring. These results
support the conclusion that any contact of the bottom by herring mid-water trawls or purse seines
is negligible.

Conclusions:

There are indications that mid-water 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. Howver, after reviewing all the available information, the NMFS
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 (Table 5.24). The
following information supports this conclusion.

e Bottom contact by mid-water 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
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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.

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

e Mid-water 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.

e 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.

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

e Bottom trawls and dredges are used much more intensively in the Northeast region than
herring mid-water trawls and pair trawls (compare Figure 4.25 and Figure 4.26 with Figures
Figure 4.28 and Figure 4.33). Overall, throughout the entire region, herring mid-water trawls
(single and pair trawls) only accounted for 1.1% of all days absent from port by mobile gear
vessels during 1997-2002 (Table 5.22).

51.2 Impacts on EFH for Other Species

It is possible that occasional bottom contact by mid-water herring trawls could potentially affect
EFH for benthic life stages of species in the Northeast region, especially those that occupy sand
and mud habitats that may be disturbed from time to time by mid-water trawls. Purse seines
could have similar effects in a variety of benthic habitat types. A list of federally-managed
species and life stages in the Northeast region that have been determined to have EFH that is
vulnerable to the effects of bottom trawling and dredging is shown in Table 5.23.

The EFH vulnerability rankings in this table were based on published scientific information on
the life histories and habitat requirements of each species and life stage, using a numerical
evaluation procedure. Six criteria were qualitatively evaluated for each life stage based upon
existing information. Each evaluation consisted of a score based upon a predefined threshold.
The first three criteria were related to habitat function and included shelter, food and
reproduction. Scores for these criteria were determined as follows:

Shelter: (Scored from 0-2). If the lifestage has no dependence upon bottom habitat to provide
shelter then a 0 was selected. Almost every lifestage evaluated has some dependence upon the
bottom for shelter, so 0 was seldom used. If the lifestage has some dependence upon
unstructured or non-complex habitat for shelter it was scored a 1. For example, flatfishes that
rely primarily on cryptic coloration for predator avoidance or small-scale sand waves for refuge
were scored a 1. If the lifestage has a strong reliance on complex habitats for shelter it was
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scored a 2. For example, species such as juvenile cod and haddock that are heavily reliant on
structure or complex habitat for predator avoidance were scored a 2.

Food: (Scored from 0-2). If the lifestage has no dependence on benthic prey it was scored a 0.
For example, eggs were always scored a 0 as were lifestages that fed exclusively in the plankton.
If the lifestage utilizes benthic prey for part of its diet, but is not exclusively a benthic feeder, it
was scored a 1. For example, species feeding opportunistically on crabs as well as squid or fish
were scored a 1. If the lifestage feeds exclusively on benthic organisms and cannot change its
mode of feeding it was scored a 2.

Reproduction: (Scored from 0-1). If the species has no dependence upon bottom habitats for
spawning or its lifestage was not a reproductive stage it was scored a 0. For example, species
that spawn in the water column were scored a 0 as well as juveniles of all species. If the species
has some dependence upon bottom habitats for spawning it was scored a 1. For example, species
that spawn on or over the bottom were scored a 1. This criteria was the most difficult to assess
since there is limited knowledge on spawning behavior for many species.

Habitat Sensitivity: (Scored from 0-2). This criterion no longer evaluates the function of the
habitat for the species, but looks instead at its overall sensitivity to disturbances. The habitat
needed by the species was based primarily upon its EFH designation. If a habitat was not
considered sensitive to disturbance it was scored a 0. However, a score of 0 was not used for any
benthic habitat type. If the habitat was considered to have a low sensitivity it was scored a 1.
For example, habitats that are typically characterized as high-energy environments without
structural complexity or have rapid recovery rates were scored a 1 (e.g., high-energy sand
environments). If the habitat type was considered highly sensitive it was scored a 2. For
example, habitats that are characterized as structurally complex (such as habitats supporting
epibenthic communities, boulder pile fields, etc.) or have very slow recovery rates (such as low
energy deepwater environments) were scored a 2. These scores were based upon the existing
conceptual models that show a direct relationship between structural complexity of the habitat
and recovery time with increasing vulnerability.

Habitat Rank: The habitat rank was determined quantitatively as the sum of the previous scores
(shelter + food + reproduction + habitat sensitivity). Another way to characterize the habitat
rank is the relative vulnerability of the habitat to non-natural physical disturbance. The rank
could range from 0-7, with 7 being the most vulnerable.

Gear Distribution: (Scored from 0-2). This criterion factors in the use of a particular gear type
(otter trawl, scallop dredge, hydraulic clam dredge) in EFH for a particular lifestage. If the gear
is not used in the described EFH it was scored a 0. If the gear operates in only a small portion of
the described EFH it was scored a 1. If the gear operates in more than a small amount of the
described EFH it was scored a 2. The overlap between gear distribution and EFH was
determined by comparing EFH distribution maps for the benthic life stages of each species with
distribution maps for fishing gears that could adversely impact benthic habitats (e.g., for Atlantic
herring eggs, Figure 4.17 with Figure 4.28 - Figure 4.33).
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Gear Rank: The gear rank provides the vulnerability of EFH to a particular gear type and was
calculated as the product of the Habitat Rank x Gear Distribution. Based upon natural breaks in
the gear rank frequency distribution, the following classifications were made: zero, low,
moderate, and high vulnerability. Zero vulnerability to the gear (or “none”) equals a score of 0
and could only be attained if the gear was not used in the habitat (gear distribution = 0). Scores
of 1 - 6 equals low vulnerability to the gear. This generally occurred where the gear has minimal
overlap with EFH (gear distribution = 1) and Habitat Rank was less than 7. Additionally, low
vulnerability could be in habitats with high gear overlap (gear distribution = 2) but where Habitat
Rank was low (3 or less). Scores of 7 - 9 equals moderate vulnerability to the gear. This
typically occurred where gear overlap with EFH was high (gear distribution = 2) and habitat rank
was 4 or, overlap with EFH was low (gear distribution = 1) and Habitat Rank was 7. Scores of
10 - 14 equal high vulnerability to the gear. This occurred only if the gear overlap with EFH was
high (gear distribution = 2) and the habitat rank was 5 or more.

Most of these species and life stages inhabit sand or mud bottom. EFH for these species and life
stages could possibly be vulnerable to any bottom disturbance caused by mid-water trawls or
purse seines as well. Because any bottom contact by herring mid-water trawls is limited
primarily to sand and mud bottoms, no adverse impacts